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“I see you’re admiring my little box,” the Knight said in a friendly tone.
“It’s my own invention—to keep clothes and sandwiches in. You see I
carry it upside-down, so that the rain can’t get in.”

“But the things can get out,” Alice gently remarked. “Do you know the
lid’s open?”

“I didn’t know it,” the Knight said, a shade of vexation passing over his
face. “Then all the things must have fallen out! And the box is no use
without them.” He unfastened it as he spoke, and was just going to
throw it into the bushes, when a sudden thought seemed to strike him,
and he hung it carefully on a tree. “Can you guess why I did that?” he
said to Alice.

Alice shook her head.
“In hopes some bees may make a nest in it—then I should get the

honey.”
“But you’ve got a bee-hive—or something like one—fastened to the

saddle,” said Alice.
“Yes, it’s a very good bee-hive,” the Knight said in a discontented

tone, “one of the best kind. But not a single bee has come near it yet.
And the other thing is a mouse-trap. I suppose the mice keep the bees
out—or the bees keep the mice out, I don’t know which.”

“I was wondering what the mouse-trap was for,” said Alice. “It isn’t
very likely there would be any mice on the horse’s back.”

“Not very likely, perhaps,” said the Knight; “but if they do come, I
don’t choose to have them running all about.”

“You see,” he went on after a pause, “it’s as well to be provided for
everything. That’s the reason the horse has all those anklets round his
feet.”

“But what are they for?” Alice asked in a tone of great curiosity.
“To guard against the bites of sharks,” the Knight replied. “It’s an

invention of my own.”
—Lewis Carroll, Through the Looking-Glass and What Alice Found There

1
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This book rebuts two myths.
The first concerns the relationship between innovation and economic

growth. A pervasive misconception among policy makers and academics has
made excellence in innovation—defined solely as the creation of new tech-
nologies, services, and products—the holy grail of economic growth.
The second myth addresses the misframed debate about China’s unprece-

dented rate of economic growth—10-plus percent of gross domestic product
(GDP) annually for twenty years (OECD 2006). Many scholars judge China’s
success against the model followed by other developed industrial powers. They
look for the fabled creature of “true” innovation, a novel-product innovation-
based industry resembling Silicon Valley.1 If they see it, they declare the Chi-
nese central government’s industrial innovation policies a success; failing to
find it, they warn that China’s growth is not sustainable (Cao 2004; Ernst and
Naughton 2007; Huang and Qian 2008; Segal 2003; Steinfeld 2004). A promi-
nent Chinese scholar even warned that the fate of China’s high-technology in-
dustry might be to lapse into a “premature senility” because too many high-tech
enterprises were not fully transforming themselves into operations driven by
technology and innovation (Cao 2004).
We argue that policy makers and academics put too much faith in the no-

tion that states and societies must create novel technologies in order to secure
long-term growth and enhance national welfare. Indeed, for China, excelling
in other kinds of innovation has been the key to economic growth.
Furthermore, we argue that China’s current system of innovation is sustain-

able for the medium and long term, thanks to the changes in the global pro-
duction of services and products. Globalization has spatially fragmented in-
dustries and services; thus, activities, not necessarily entire industries, are now
geographically clustered. This global reorganization of production and services
offers a new logic of value creation as well as a new set of specialization and in-
novative capacities; hence, we must rethink what innovation means and what
the best national strategies for long-term prosperity might be (Breznitz 2007b;
Rodrik 2007).
This book documents the coevolution of public policy and industrial strat-

egy in China, which accidentally created two innovation systems, one national
and one regional.2 These parallel systems have so far precluded novel-product
innovation, but have allowed China to thrive in second-generation, production,
and process innovation.We call this course of development China’s “run of the
Red Queen,” a reference to the world of Lewis Carroll’s Red Queen in Through
the Looking-Glass and What Alice Found There, who, in order to even stay in the
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same place, had to run as fast as she could (Carroll 2001). China shines by
keeping its industrial-production and service industries in perfect tandem with
the technological frontier. Like the Red Queen, it runs as fast as possible in
order to remain at the cusp of the global technology frontier without actually
advancing the frontier itself.
This Red Queen analogy has produced a flurry of intellectual activity. So-

called Red Queen games have been the subject of many papers in economics
and management. This stream of research describes an innovation arms race in
which one company’s innovation forces other companies to innovate, which
then forces the first company to innovate even faster. While this literature con-
siders the unintended effects of the games on consumer welfare or on the mar-
ket position of specific companies, in our view, the run of the Red Queen is a
sustainable strategic goal for national economic growth, not the accidental re-
sult of an escalating arms race.3

As the technology frontier continues to advance, China has found that run-
ning fast enough to keep in step is extremely beneficial. Within an interna-
tional economic system of globally fragmented production, China can excel in
a wide array of innovative activities that might not advance the technological
frontier but can certainly transform how the global economy works. It is im-
portant to reflect here on two historical facts. First, the Japanese gained dom-
inance in the car industry not by novel-product innovation but by developing
a superior system of production, one formulated around the specificities of the
Japanese political-economic system (Streeck 1996; Womack et al. 1990). Sec-
ond, we should remember that Alice, the little girl coming from Queen Vic-
toria’s great empire, might have been baffled by the behavior and perspective
of the Red Queen, but in the mirror land, the Red Queen was The Queen.
Thus, although other countries may be advancing the technological cutting
edge, China continually grows in importance as a critical location for innova-
tions built upon these discoveries.4

The notion that late developers, or follower countries, should concentrate
first on imitation, utilizing economies of scale and scope to excel by using the
latest technologies developed elsewhere, goes as far back as the work of Ger-
schenkron (1962). Gerschenkron and his followers viewed this only as a stage
that backward countries need to master before they can develop the capabili-
ties to excel in novel-product innovation and become true economic powers.
This has been the main argument of scholars looking at Asia’s newly industri-
alized economies (NIEs, also known as tigers or dragons) and at Japan (Ams-
den 1989, 2001; Amsden and Chu 2003; Cheng 1990; Fields 1995; S. Hong
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1997; Johnson 1982; Kim 1997; Levi-Faur 1998; Noble 1998; Wade 1990; Woo-
Cumings 1991). We argue that this perspective might have been true in a world
of vertically integrated, co-located industries and a stable product cycle, à la
Akamatsu (1962), Krugman (1979), and Vernon (1966). However, in an era of
fragmented production in which each country specializes not only in specific
industries but also in specific stages of production, and in which truly novel
products are produced or sourced globally without being produced in the coun-
tries where they were developed, there are many modes of innovation that con-
tribute to sustainable long-term economic growth. Furthermore, each mode
confers competitive advantages relating to some stages of production but not
others.
As China has become the global center for many different stages of produc-

tion, it has also developed a formidable competitive capacity to innovate in
different segments of the research, development, and production chain that
are as critical for economic growth as many novel-product innovations, and
perhaps even more so. In addition, taken together, China’s regional and na-
tional systems have developed varied capabilities that amount to a specific and
highly successful, though inadvertently created, national model. China’s ac-
complishment has been to master the art of thriving in second-generation in-
novation—including the mixing of established technologies and products in
order to come up with new solutions—and the science of organizational, in-
cremental, and process innovation. Thus, China’s innovation capabilities are
not solely in process (or incremental) innovation but also in the organization
of production, manufacturing techniques and technologies, delivery, design,
and second-generation innovation. Those capabilities enable China to move
quickly into new niches once they have been proved profitable by the original
innovator. An example of such second-generation innovation is Baidu, the
dominant search engine in China, founded in 2000. Baidu’sWeb page bears an
undeniable resemblance to Google’s. But the resemblance does not end with the
visual representation; Baidu’s business model and interface mirror those of
Google and take advantage of the defined market space and pathway it has
blazed since the late 1990s. Nonetheless, Baidu is not solely an imitator: it has
its own innovation capabilities and design strengths. Baidu has built its own
proprietary Chinese-language search software and has taken full advantage of
local market openings.
We must emphasize that China and its “run of the Red Queen” model dif-

fer from the former Asian NIEs’ fast-follower model. First, unlike those coun-
tries where governments had specific policies with clearly defined goals and the
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pathways to get there, China developed its Red Queen run by accident, partly
as a result of local experimentation, and the outcome looks quite different from
the declared goals of the central government. Second, the world has signifi-
cantly changed since the early 1980s. In the past, late developers relied on na-
tional champions in the form of conglomerates that tried to master every stage
of production. Today, in a world of fragmented production, successful Chi-
nese information-technology (IT) companies have gained global prominence
by specializing in specific stages of production and a tighter industrial focus.
Furthermore, China, unlike previous NIEs, does not need to master novel-
product innovation in order to achieve sustained economic and industrial
growth. Last but not least, unlike South Korea, Taiwan, or newer emerging
economies such as Vietnam, China has a massive and rapidly growing internal
market. It is for this area that China’s leading firms have developed their capa-
bilities and produced their strongest second-generation or localized innova-
tions. Although all other Asian NIEs, by necessity, used a development model
focused extensively on export-oriented industries, China has become one of
the world’s largest exporters as well as one the most important markets, and one
that is still rapidly growing.
To show that China has been following the “run of the Red Queen” path

to development, we analyze the evolution and growth of the Chinese IT in-
dustry, utilizing multiple analytical approaches and data sources and relying
on extensive fieldwork, including interviews with 209 representative actors in
the three industrial regions at the heart of China’s IT industry: Beijing, Shang-
hai, and the Pearl River Delta.5 These three regions contain the most advanced
cities in China and their spheres of influence. They account for 33.5% of
China’s annual research spending from all sources (NSBPRC 2007), 38.22%
of research funding from local and provincial government sources, and 47.5%
of China’s Internet domains.6 In addition, the regions around Beijing, Shang-
hai, and Guangdong province are responsible for 61% of China’s high-tech-
nology exports.7 All the top Chinese IT hardware and software companies, as
well as all the major foreign multinational corporations, are headquartered in
those areas (MOST 2006a, 2006b, 2006c; Y. Zhou 2005; Y. Zhou and Tong
2003).
In addition to being the largest and most globalized high-technology in-

dustry worldwide, the IT industry is far and away the most developed and im-
portant high-technology industry in China. For example, in 2007, the IT hard-
ware subsector accounted for 94.9% of all high-technology exports (life science
and biotechnology accounted for 2.7%, and all other technologies, 2.4%). This
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means that, with regard to economic growth, the IT industry is the Chinese high-
technology industry, as can be seen in figures I.1 and I.2 below (NSBPRC
2008b).8 Furthermore, the IT-hardware subsector accounted for 27.17% of all
China’s exports in 2006, with revenues of $263.764 billion, making it clear that
the IT industry’s importance for the Chinese economy is immense (MOST
2008a). Accordingly, an understanding of the IT industry is critical for under-
standing China’s high-technology industries and the economic implications of
its industrial-innovation system.
For the leading cities, the importance of the IT industry is even more pro-

nounced than for the country as a whole. In the Pearl River Delta (PRD) city
of Shenzhen, 98% of the high-technology exports from the Shenzhen High-
Tech Industrial Park (SHIP) are in IT. The park itself accounts for 18% of Shen-
zhen’s total industrial output (SHIP 2003). For Shenzhen as a whole, the man-
ufacturing of communications equipment, computers, and other electronic
equipment accounts for 49% of all industrial value-added (SSB 2008). In
Beijing, 27.2% of industrial output comes from computers and communi-
cations equipment (HKTDC 2007a). In Shanghai, the IT industry accounts
for 38.3% of all industrial output (HKTDC 2007b). Furthermore, China’s IT
industry continues to increase its influence on global markets and research-
and-development (R&D) strategies, making China an indispensable link in
the global IT-industry chain (IHT 2006; OECD 2006; OECD 2007).
By conducting our comparative study in Beijing, Shanghai, and the PRD,

we were able to observe three very different regional political-economic-
innovation systems operating within the constraints of the overall national one.
China’s first-tier cities, while successful at generating economic growth, have
done so using quite different political, economic, and policy models.
Significantly, the Chinese high-technology development path has been dras-

tically different from the one planned and hoped for by the Chinese central
government.9 The idealized research paradigm set out by the Chinese Com-
munist Party (CCP) and government ministries has been to build a strong, in-
dependent innovative capacity.10 A recent example of the strength of this re-
search paradigm among national policy makers and politicians can be seen in
President Hu Jintao’s speech to the Seventeenth National Congress of the Chi-
nese Communist Party in October 2007: “[We must] enhance China’s capac-
ity for independent innovation and make China an innovative country. This is
the core of our national development strategy and a crucial link in enhancing
the overall national strength” (Hu 2007b).
We maintain that two of the main threats to the viability of the current Chi-
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nese system are the technology security concerns and the political-economic
ideology of China’s central government, which still views independent mastery
of novel-product innovation and new-technology creation as necessary for na-
tional wealth and economic security (authors’ interviews; Cao et al. 2006;
Serger and Breidne 2007). Our fear for China is that by focusing too much on
producing novel-product innovation by any means possible, the central gov-
ernment might harm the pillars of China’s sustained economic growth. In time,
China will come to master novel-product innovation.We argue that instead of
forcing itself to conform to foreign models developed over long periods of time
within economic systems organized around institutions that are drastically dif-
ferent from its own, China will do significantly better to understand its own
path of development when imagining its future (Zysman et al. 2007). Fur-
thermore, we argue that there is no urgency for China to master novel-prod-
uct innovation—quite the opposite, if the aim is sustained economic growth.
This is especially so since the central government’s concern for technology se-
curity is anachronistic, failing to take into account the economic interdepen-

Introduction: An Invention of My Own 7

46.4537.04

67.86

218.25

347.819

110.32

165.36

281.45

25.40%

46.09%
49.89%

62.57%

31.98%
28.96%

23.58%

2000 2001 2002 2003 2004 2005 2006 2007

Ex
po
rt
Vo
lu
m
e
(B
ill
io
n
U
SD
)

G
ro
w
th
R
at
e
(P
er
ce
nt
)

350

400

300

250

200

150

100

50

0

90%

100%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Figure I.1—Chinese Exports of High-Technology Products, 2000–2007

Source: MOST 2008a; NSBPRC 2008b



dencies established between China and the rest of the world, which have be-
come only more apparent since the financial crisis of 2008.
The realities of China’s growth trajectory, and the discrepancies between

state objectives and industrial reality, suggest that an institutional-political-
economic explanation is relevant for understanding China’s idiosyncratic, but
highly effective, industrial-innovation strategy.
Our work builds on the argument of Adam Segal in his bookDigital Dragon:

High-Technology Enterprises in China (2003), which contends that the IT sec-
tor of China’s economy should not be analyzed as one homogenous economic
entity but rather as a multitude of regional systems. In the same way, Eric
Thun’s research (2006) focuses on regional systems in an attempt to explain
the Chinese car industry. Unlike Segal (and later Thun), we argue that, collec-
tively, these regional systems combine to form a unique, de facto national in-
novation system and that without understanding this system and how it in-
teracts with the regional system, we will fail to understand China.11 A study by
Yu Zhou and others (2010) of the IT industry in Beijing, Shanghai-Suzhou, and
Shenzhen-Dongguan similarly concludes that different regions have strikingly
different industrial structures, path dependences, and capabilities. Under-
standing how the regions differ in their international and domestic orienta-
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tions helps explain their role in China’s overall economy and the national ca-
pabilities. Furthermore, following the arguments of Shirk (1993), Naughton
(1995), Huang (2003), Gutherie (2002), and Steinfeld (2004), we claim, and
show in our empirical findings, that China should not be analyzed in the same
way as developed, free-market, capitalist national economies because, simply
put, it is not free, capitalist, or, as a matter of fact, truly national. In addition,
we add to the literature that outlines China’s pattern of “playing to the
provinces,” by arguing that China’s specific development pattern, while allow-
ing for regional dynamism in many decentralized policy domains, puts other
domains critical for R&D under the direct control of the significantly more
conservative and ineffective center.
An underlying assumption of this book is that in the new global system of

fragmented production, an increasing percentage of the economic growth gen-
erated by novel-product technological innovation is reaped outside the local-
ity in which it originated. Furthermore, building on the work of economists of
innovation and growth, we contend that the acts of innovation that translate
into economic growth are to be found at least as much in diffusion, applica-
tion, incremental, organizational, and process innovation as in the develop-
ment of completely new technologies and products. It is now generally ac-
cepted that the international economy is growing ever more global and that
production and services are increasingly more modular and diffused. In this
light, the argument of this book is that nations can sustain high rates of growth
by developing the capability to transform technological innovation into things
that are bought and sold, things that improve productivity, or both.
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“I’ve cut off several slices already, but they always join on again!”
“You don’t know how to manage Looking-glass cakes,” the Unicorn

remarked. “Hand it round first, and cut it afterwards.”
This sounded nonsense, but Alice very obediently got up and carried

the dish round, and the cake divided itself into three pieces as she did
so.

“Now cut it up,” said the Lion, as she returned to her place with the
empty dish.”
—Lewis Carroll, Through the Looking-Glass and What Alice Found There

This book argues that the pattern and trajectory of Chinese develop-
ment, which we refer to metaphorically as the run of the Red Queen,
allow China to develop unique capabilities that, coupled with the vast-
ness of the Chinese market and labor force and its specific sociopolit-
ical and economic institutions, make China a highly advanced, per-
haps even the ultimate, workshop of the world. This position, thanks
to an impressive array of innovational capabilities and a multitude
of competing dynamic regional models within China, not only is
sustainable for the medium and long term but also has continually
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prompted rapid economic growth and new job creation in multiple locations
—the exact needs of a huge emerging economy.
For the purposes of this book, we define “sustainability” as the ability of the

Chinese economy to continue to grow at a high rate for the next fifteen to
twenty years. Sustainable growth does not necessarily mean equitable growth,
as recent statistics of income inequality in China attest. But the opportunities
afforded to both low-skilled workers (in factories producing electronic or IT
hardware) and high-skilled workers (in start-ups and the IT-services industry)
will continue to enable millions to rise into the Chinese middle class. Since
around six hundred million Chinese still live in poverty, the first order for Chi-
nese economic growth is job creation for the rural and urban masses (Whittaker
et al. 2008).
Two questions arise immediately as a consequence of this theory: How did

this development path come about? And how deeply is it institutionalized and,
hence, not amenable to change? We argue that the Chinese development tra-
jectory is the direct result of the politics, and the sociopolitical structure, of
economic growth—specifically, political action that transferred the main loci
of reforms from the center to the regions. In addition, we argue that one of the
most important institutional features of the Chinese political economy is the
consistent presence of what we term “structured uncertainty.” As has been ar-
gued extensively, and as Chapters Two to Five show to be especially true in the
case of science, technology, and innovation policy, China is unique in being
persistently uninstitutionalized (Lieberthal 2004). Starting with Mao’s obses-
sive efforts to fight institutionalization, Chinese policy making and imple-
mentation have been highly specific and personalized endeavors, a far cry from
the routinized, professional, and bureaucratic procedures idealized by Weber
(Weber 1952). Since 1976, there has been a significant amount of institutional-
ization and bureaucratization in theWeberian sense, but for reasons we analyze
in Chapter Two, the Chinese system has, in many ways, remained less institu-
tionalized and more ad hoc in its operations than other emerging or developed
economies. The degree of structured uncertainty and its impact on the behav-
ior of economic agents remain high. Nonetheless, as China grows, forces that
aim to diminish structured uncertainty are on the rise; for example, top Chi-
nese companies that aim to become global leaders, such as Huawei, Zhongxing
Telecom (ZTE), and Lenovo, now view predictable policy making and legal en-
forcement as necessary for their own growth. Therefore, the dynamic of China’s
own growth is pushing indigenous constituencies to call for greater bureau-
cratization and regularization.
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Consequently, to understand the economic behavior of actors, an institu-
tional account of China must look at not only official institutions, organiza-
tions, and procedures, but also the spheres of structured uncertainty. We fol-
low the Northian definition of institutions as formal and informal routinized
patterns of behavior (North 1990). Thus, we define structured uncertainty as
a part of the institutional system, although a part that prevents its “institu-
tionalization” by ensuring that instead of patterns of behavior becoming rou-
tinized, a multiplicity of behaviors can be followed on a specific subject with-
out any of the actors knowing in advance which behaviors are appropriate. In
other words, structured uncertainty may be defined as an agreement to dis-
agree about the goals and methods of policy, a condition leading to intrinsic un-
predictability and, hence, to inherent ambiguity in implementation. This am-
biguity leads to some tolerance of multiple interpretations and implementations
of the same policy. Therefore, structured uncertainty is an institutional condi-
tion that cements multiplicity of action without legitimizing a specific course
or form of behavior as the proper one.
China’s capabilities developed as part of the rational reaction of economic ac-

tors to the incentives and restraints they faced, both internally and externally.
Furthermore, we argue that while politics led to the development of very dif-
ferent regional systems (each of which should be analyzed and compared),
thanks to national institutional constraints, none of these systems was ever in-
clined toward novel-product R&D, nor do they currently stimulate the devel-
opment of such activities. As these regional systems and capabilities developed,
however, they institutionalized an economic system that excels in utilizing and
perfecting particular innovational capabilities in the production and adaptation
of products and technologies developed elsewhere. The result, we contend, is
that it would be quite difficult to change the trajectory of industrial R&D in
China without detrimental economic consequences.1

Indeed, if there is a risk for the sustainability of the Chinese Red Queen
model, it is the fixation of the central government on achieving technological
independence at whatever cost. As stated by Liu Xielin of the Chinese Acad-
emy of Sciences concerning the government’s goals in planning innovation and
pushing novel-product research: “The most important factors behind the [five-
year] plan are not market performance, but the breaking up the monopoly of
multinationals and strengthening national security” (Liu 2006, 7). The cur-
rent Chinese technology-standards policy shows both the perils and the limits
of such attempts to plan innovation by the central government. A case in point
was the attempted imposition of the Wireless Local Area Network Authenti-
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cation and Privacy Infrastructure (WAPI) standard for wireless local area net-
works (LANs), which ended in failure; related to this is the heightened suspi-
cion with which MNCs and foreign governments now view China’s technol-
ogy policies (authors’ interviews; Kennedy 2006; Naughton and Segal 2003).
As we discuss in detail in the conclusion, a much more prudent innovation
policy should build on China’s already impressive innovative capabilities and
its power within the interdependent system of globally fragmented produc-
tion.
For the remainder of this chapter, we briefly elaborate on our thesis, engag-

ing with the literature and our empirical findings. We begin by positioning our
argument within the growing literature on economic growth and innovation in
a globalizing world. We then focus our attention solely on China, describing
both our analysis of the current Chinese industrial innovation system and our
political-economic view of how this system has developed and is sustained.

ECONOMIC GROWTH AND INNOVATION IN

A WORLD OF GLOBAL DECOMPOSITION

Since the late 1980s, scholars of economic growth have revived an old interest:
the role played by R&D and industrial innovation in enhancing the long-run
performance of the economy (Aghion and Howitt 1992; Baumol 2002; Edquist
1997; Helpman 1998; Helpman andTrajtenberg 1998; Lundvall 1992; Lundvall
et al. 2002; Mowery and Rosenberg 1991; Nelson 1993; Romer 1990; Rosen-
berg 1983; Rosenberg and Birdzell 1986). Worldwide, politicians and policy
makers lust after innovation, believing it to be the key to resolving all eco-
nomic-development issues. R&D, along with the commercial innovations it
generates, has been proclaimed the ultimate solution to every economic mal-
ady in both mature and emerging economies. This is a fascinating develop-
ment, since for many years, technology was seen as an exogenous factor in eco-
nomic theory (Solow 1956), and only a few renowned economists, such as
Schumpeter, saw it as the main source of long-term economic growth (Schum-
peter 1961).
It is now clear that technological development is the primary source of sus-

tained economic development. However, under the conditions of intensified
economic globalization and the fragmentation of production, it is no longer
clear to what degree the economic-growth benefits of innovation remain within
the locality of its origin. Hence, it is an open question as to where the sweet spot
of economic growth lies on the long chain of innovation, from the creation of
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new technologies on one end, to changes in the organization of production
and delivery on the other.
Policy makers often combine Schumpeter’s insight that innovation and en-

trepreneurship are the main impetuses for long-term economic growth with
Arrow’s claim that inherent market failures lead firms to underinvest in R&D
(Arrow 1962). Using this analysis, policy makers conclude that the government
should play a substantial role in supporting the innovation creation process. But
when policy makers place unconditional trust in the benefits generated by
R&D investments, they commit the crucial logical fault of thinking that R&D
focused primarily on new technologies automatically leads to innovation, which
will, in turn, immediately translate into economic growth. Schumpeter him-
self pointed out that economic growth occurs only when entrepreneurs adapt
inventions either to build new industries and improve the efficiency of the pro-
duction process or to enhance the quality of existing products or services
(Schumpeter 1961). Therefore, the process of the adoption of a new technology
or using it as a way to create new industries is as important to economic growth
as inventing it (Rosenberg 1983). This finer understanding of the mechanisms
by which innovation leads to economic growth is a distinction often missing
from current discussions about innovation.
In addition, in the last few decades, the world has witnessed a vast and accel-

erating increase in the fragmentation (also called decomposition, unbundling,
or modularization) of productive activities. This means that the production of
goods and services is no longer organized in vertically integrated hierarchical
companies located in one country. Corporations increasingly break their ac-
tivities into smaller, discrete modules and outsource or offshore them (Arndt
and Kierzkowski 2001; Dossani and Kenney 2003; Gereffi et al. 2005; Goure-
vitch 2000; Kenney and Florida 2004; Sturgeon 2002, 2003). This process of
fragmentation has changed the international economic system, leading differ-
ent regions to specialize in specific stages of production for particular industries
(Baldwin and Clark 1997, 2000; Berger 2006; Breznitz 2007b; Brown and Lin-
den 2005; Ernst 2005; Fuller et al. 2003; Langlois 2002; Langlois and Robert-
son 1992; Linden et al. 2004; Sturgeon 2001, 2003; Sturgeon and Florida 2004;
Sturgeon and Lester 2004; Zysman et al. 2007). Today, this spatial specializa-
tion in particular stages of production has led to an increased international in-
terfirm (not just intrafirm) trade in components and services. Within the elec-
tronics industry, for example, there has been a major transformation in the way
final products are manufactured and sold. Apple has never engaged directly in
the production of its two most successful recent products, the iPod and iPhone.

The White Knight Avoided14



Indeed, most of the design for the iPod, the iPhone, and the MacBook Air was
bought as an outsourced service (Dedrick et al. 2008). Similarly, leading com-
panies such as Dell, Sun, Cisco, and Microsoft’s Xbox division do not have
their own manufacturing facilities, but concentrate instead on R&D, high-
level product design, sales, marketing, and, at most, final assembly. The rapid
economic growth of India, based on its rise to prominence as a software and
outsourced services hub, is a case in point (Dossani and Kenney 2007). Indeed,
even components and subcomponents, such as hard-drives, are now manufac-
tured in discrete stages in different locations around the world (Gourevitch
2000; Kenney and Florida 2004; McKendrick et al. 2000; Sturgeon 2000,
2003).2

These processes of fragmentation and regional specialization in different
modes of innovation began as a result of changing cost structures, enabling
technologies (such as information technology), and the opening of the inter-
national trade system. Once started, these processes become positively self-re-
inforcing because of the internal dynamics of modularization. The causes of
these self-reinforcing dynamics are “production/service-stage economies of
scope and scale” and “production/service-stage specialization and capability
building” (Breznitz 2007b; Sturgeon 2002, 2003). These two dynamics are the
main reasons for the rapid global decomposition of economic activities. Thus,
understanding them is crucial to comprehending why the Chinese “run of the
Red Queen” development path will be resilient for the long term.
“Production-stage economies of scale and scope” refers to the effect in which

suppliers at each stage of a decomposed production chain pool the demand of
many customers, creating economies of scope and scale that in-house divisions
cannot (Breznitz 2007b). These economies of scope and scale enable suppliers
to become more efficient and allow them to profitably operate on margins that
are significantly lower than those achieved by in-house manufacturing divi-
sions. This cost advantage allows them to lower their prices while offering prod-
ucts of the same or higher quality, additionally speeding the trend toward out-
sourcing of this stage’s manufacturing or service-provision activities (Sturgeon
2000, 2002). The most famous example for such a scale and scope operation
in China is Foxconn’s 270,000-worker complex in the Bao’an District of Shen-
zhen in the Pearl River Delta, where the iPhone, iPod, and various Intel, Dell,
Motorola, and Sony products are made (Dean 2007). Foxconn is one of Tai-
wan’s largest private companies and the largest high-tech exporter in China.
Apart from its gargantuan operation in Shenzhen, Foxconn employs another
200,000 workers at other sites in China. Foxconn’s business strategy is built
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around the unique capabilities of the Chinese IT industry. For its development
and operations in mainland China, Taiwanese ownership matters much less
than the capabilities existing and developed in China that are not easily trans-
ferable. Accordingly, Foxconn is also a perfect example of how the particular
innovational capabilities of China have made it a critical part of the global IT
industry. While American companies formerly had the organizational and in-
novational capabilities to run such large-scale operations, even in its heyday
the American production system was focused on mass production and could
not flexibly produce such an array of products in the same place on the same
production lines. Currently, capabilities of ultra mass-flexible production are
unique to China.3

“Production-stage specialization” is the process by which companies develop
superior capabilities in particular stages or components of the product or ser-
vice network in response to product or service decomposition (Breznitz 2007b).
Recent examples of this in the IT industry are Indian IT software consultan-
cies such as TATA, Wipro, and HCL, which are by far the most efficient IT
consultancies in the world, basing their competitive position on unique capa-
bilities and tools they developed in project management (Arora and Gam-
bardella 2005; Arora et al. 2001; Arora and Athreye 2002; D’Costa and Srid-
haran 2004). Such specialization enables companies to become better and more
efficient in a narrow set of activities. It also helps them acquire specialized ca-
pabilities and knowledge that more vertically integrated firms cannot acquire.
These capabilities, once acquired, enable firms to excel in innovation regard-
ing the particular production or service stages and sets of components in which
they specialize. Over time, these two related advantages, in skills and in inno-
vation capabilities, provide these companies with even more advantages over the
in-house divisions of vertically integrated companies. We observe this process
in high-technology areas—for example, in software development or the man-
ufacturing of specialized components such as graphic cards or memory chips
—and in more traditional industries, such as bicycle companies, where prod-
uct-chain fragmentation allowed one company, Shimano, to become the in-
novator and market leader in drive-train components (Galvin and Morkel
2001).
This, in turn, means that firms and countries need different modes of in-

novation in order to thrive in different stages of production. Furthermore, once
a country starts to develop innovational capabilities that allow it to excel in a
certain stage of production, a process of self-reinforcing sequences will then
significantly increase the probability that its national industry will follow a par-
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ticular trajectory of growth that utilizes these capabilities. This creates a situa-
tion of interdependency among firms that constitute global production net-
works, each set of which has unique innovational capabilities in some stages of
production but not in others. Consequently, different nations can achieve rapid
and sustainable growth by focusing their innovational activities on particular
stages of production and thereby supplying unique outputs and services to
global markets (Breznitz 2007b).4 In addition, it is becoming apparent that
each of these modes of innovation correlates not only with countries’ retaining
different fractions of the overall economic growth benefits of innovation, but
also with different distribution of the fruits of growth within each society.
Certain innovative activities yield a widespread distribution of wealth, while

others tend to concentrate it. In a former book, one of us showed that coun-
tries with apparently similar initial conditions of average income, educational
attainment, and innovation capacity followed strikingly different yet success-
ful industrial-innovation and entrepreneurship policies, each of which led to
different outcomes in economic growth and wealth distribution (Breznitz
2007b). For instance, Israel chose to promote frontier technologies, but by and
large neglected the creation of the institutional arrangements necessary for their
dissemination throughout the domestic economy (Avnimelech and Teubal
2004, 2006; Breznitz 2005c, 2006, 2007a; Teubal 1983; Trajtenberg 2001). At
the same time, Taiwan thought it best to draw upon novel technologies devel-
oped elsewhere in order to improve the production process or enhance the de-
sign of existing products (Amsden and Chu 2003; Berger and Lester 2005;
Breznitz 2005a, 2005b; Cheng 1990; Fields 1995; Fuller 2007; Fuller et al. 2003;
S. Hong 1997; Mathews and Cho 2000; Meany 1994; Park 2000). Today, Israel
suffers from rapidly growing inequality and a widening gap between the few
successful R&D-producing sectors and the rest of the economy, while Taiwan
faces challenges relating to its novel-products innovational capacity (Breznitz
2007b).
Furthermore, and crucial to the story of China, this changed model of glob-

alized production creates new dependencies between countries and industries.
China’s rise to prominence in the IT industry has been due, in large part, to the
new opportunities in specific stages of production opened by the fragmentation
of the IT industry. However, China’s excelling in these stages has not only trans-
formed China into a critical part of the global production networks of the IT
industry, but has also created a new mutual dependency. On the one hand, the
Chinese IT industry needs foreign novel-product-innovating companies to
keep producing in China. On the other hand, foreign companies completely
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rely on Chinese companies to produce their novel products, a capability they
no longer (or never did) possess. China needed Apple to develop the concept
and definition of the iPod and the iPhone, but Apple cannot produce and sell
these products without China. In the world of flexible mass production, the
Red Queen country needs the novel-product innovators to keep churning out
new ideas, and the novel-product-innovating countries need the Red Queen
country to keep innovating on almost every aspect of production and delivery.
For these reasons, it is rather peculiar that most accounts of China presume

that it must advance toward only one mode of innovation—new-technology
development leading to the creation of new products and services—if it wants
to ensure sustainable economic growth. For example, Porter and his coauthors
(2009) give the most optimistic outlook on China, arguing, based on a rather
specific reading of the data, that China may have already become the world’s
leading technology-based economy. Segal (2003), in his quest to look for a “Sil-
icon Valley” in China, finds that, while some cities are more innovative than
others, the educational, R&D, and entrepreneurial environment in Beijing en-
sure that China’s capital will come to resemble Silicon Valley. S. H. Chen
(2006) notes that China’s national, Soviet-style research infrastructure enables
it to excel at blue-sky research and innovation, offering the possibility of es-
caping the low-value-added trap that afflicts Taiwan (see also Chen and Chen
2006). Zhou and Tong (2003) note that the presence of foreign MNCs in
China and their increasing R&D activities mean that China’s enterprises are in-
creasingly forced to innovate and compete on quality as well as price. Ernst
and Naughton (2007), even more optimistic, argue that the IT industry is
firmly on the road to ever more successful innovation and growth.
On the pessimistic side, scholars such as Cong Cao (2004) note that even in

Beijing, the innovative bona fides of China are highly overstated, contending
that China is doomed to remain mostly an assembler and processor of foreign
technologies, forever trapped in lowest value-added activities. Looking at the
evolution of global production networks in China, Steinfeld (2004) reaches a
similarly bleak prediction. Finally, researchers for the Organization for Eco-
nomic Cooperation and Development (OECD) concluded that while the Chi-
nese IT industry is enormous, it is not innovative in terms of novel-product cre-
ation, remains dependent on imported high-value components, and is fully
controlled by foreign MNCs, even in China’s most advanced regions (OECD
2006).
We find this debate to miss the point. The question of whether China is as

innovative in the creation of new technologies and products as Silicon Valley,
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while interesting, is specious regarding the question of how to sustain growth
through innovation. We contend it is much more important to realize that
within the new, fragmented international economic system, China has devel-
oped a remarkably profitable and sustainable model of innovation. This model
makes China into a critical part of the world innovation system, but it does not
rely on China excelling in cutting-edge novel-product R&D. However, we
should quickly assert that this model, which was developed by trial and error
based experimentation, is drastically different from the outcome envisioned by
China’s national planners, who have long intended to develop China into an
independent and technologically advanced power. This desire arose initially in
response to China’s backwardness at the end of the Mao era and out of fear of
military inferiority in the information age (authors’ interviews). Despite re-
peated programs and investment by centrally directed research organs, China’s
high-technology industry has mostly emerged as a result of trial and error by
local authorities and the enterprises themselves.5 In time, China may yet de-
velop novel-product innovation capabilities as institutional reforms address
some of the central government-created obstructions to novel-product inno-
vations we outline in Chapter Two. However, the question for Chinese policy
makers should be how to develop such capabilities by building on, but not de-
stroying, the highly successful “Red Queen run” innovation model it has hith-
erto utilized.
China’s model of innovation, we argue, builds on its comparative advan-

tages, operates under both internal and external competitive pressures that keep
it extremely dynamic and resilient, and has made China into a critical location
of international economic activity. Furthermore, policy choices in China have
given its industry particular innovational capabilities, and because of the diffi-
culty (even unlikelihood) of other countries’ replicating these circumstances,
those capabilities should be sustainable in the medium and long term. Unlike
India or even Taiwan, China has used its size and the depth of its talent to spe-
cialize in many IT sectors at stages of production ranging from relatively high-
level design through manufacturing, components assembly, trade, and logistics.
This breadth of activity further strengthens China’s hand in the global economy
and enhances the benefits that accrue to China, regardless of where cutting-
edge innovations are initially developed. In addition, the diverse regional
strengths of China ensure that even if one of its regional systems suffers a down-
turn, China as a whole will continue to flourish. Hence, from the national
point of view, the multitude of competing regional models should also be seen
as conferring on the country the added benefits of redundancy and robustness.
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Thus, it is evident that the lessons China offers to political leaders concerned
with the development and welfare of their people is that seeking novel-prod-
uct innovation is not the only highly successful strategy. Following the path of
the Red Queen enables a country like China to achieve significant economic
growth benefits from innovation activities, create a large number of new jobs,
and simultaneously avoid taking the high risks necessary to thrive at the cut-
ting edge. Such a model might be highly attractive to policy makers concerned
with national welfare but not wedded to the de rigueur techno-fetishism of
novelty in the West.

THE POLITICS OF CHINESE REFORM

Politics and its unintended consequences are the root cause of the particular
form and trajectory of China’s economic miracle. The institutions that govern
China’s economy, and the political battles that fashioned its evolutionary
change, both stimulate and constrain the opportunities available to entrepre-
neurs and companies. Accordingly, China’s miracle is not a story of a develop-
mental state carefully orchestrating its industrial development; rather, it is a
story of trial-and-error economic experimentation led by subnational entities
but fashioned by political contestations between conservatives and reformers at
the center, between influence-wielding interest groups within the Chinese
Communist Party (CCP), and between the center and the provinces. These
political debates informed the growth of the IT industry and have in turn been
shaped by it. China’s Red Queen run is, in essence, a story of political institu-
tions and spheres of uncertainty shaping and enabling growth, facilitating cer-
tain types of innovation and R&D behavior, inhibiting others, and being
shaped via a feedback loop by the particular economic changes they initiated.
We contend that the particular process of reform in China, within which the

most extensive experimentation was delegated to the provincial level while the
center stayed far more cautious, led to two sets of institutions that affect the be-
havior of Chinese economic actors. The first is the set of central government
institutions that govern the national economy, specifically those presiding over
the transition to China’s current semicapitalist market economy. These insti-
tutions have been far less reform oriented than their counterparts at the provin-
cial level.6 Crucial among these national institutions are those that regulate
property rights and other rights, as well as those that oversee critical infra-
structure, education, and the science-and-technology (S&T) research infra-
structure. It is these institutions that create the national framework within

The White Knight Avoided20



which China’s local economies operate. As we will show in detail in Chapters
Two to Five, one of the main impacts of these national institutions is to reduce
long-term risk taking in both large and small companies, including both “pro-
tected” state-owned conglomerates and private companies. Consequently, na-
tional policies limit the development of new technology, one of the most high-
risk economic activities undertaken by either public or private economic actors.
The second set of institutions includes those that effectively separated China

into a series of regional economic fiefdoms, which both fiercely compete and
cooperate with one another and with the center. This dynamic, in which each
region develops a unique set of capacities, enables China to dominate at many
stages of the fragmented global economy yet inhibits businesses and entrepre-
neurs from engaging in cutting-edge, and highly risky, novel-technology and
products development. Thus, the dual-track nature of reform in China has had
considerable impact on the particular development trajectory of its industries.
Last but not least, we argue that because of the political rationale of action

in China, the dynamic development of these institutions occurred within a
system imbued with structured uncertainty. Furthermore, as we explain in
Chapter Two, while regions were given leeway to independently interpret re-
forms, the actual boundaries of these reforms and the institutions needed to im-
plement and oversee such reforms were still fully controlled by the center, fur-
ther installing structured uncertainty throughout the Chinese economy and in
state-industry interactions. Hence, an institutional analysis of China, besides
investigating institutions, policies, industries, and their coevolutionary devel-
opment, must take into account the fact that high-level structured uncertainty
in China ensures that a multitude of behavioral patterns will be followed in
each particular domain, with none fully gaining legitimacy. Thus, to under-
stand the development of the IT industry in China, we need to understand
the formal and informal institutional environment, and the ways in which po-
litical battles around policy are settled, the spheres of “un-institutionalization,”
and the encompassing impact of structured uncertainty on the regions and the
center.
We can see that the particular process of economic reform in China evolved

as a result of political necessity. After the chaos of the Cultural Revolution,
China’s national leaders enacted policies designed to stimulate the growth of the
national economy and shore up the legitimacy of CCP rule. These policies
were intended to carry out the “Four Modernizations” in the areas of agricul-
ture, industry, science and technology, and national defense.7 As the first del-
egations of CCP leaders ventured abroad in the late 1970s, they became acutely
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aware of China’s economic and technological backwardness. Convinced that
China would not be able to become a technological and economic superpower
by autarkic means, China’s leaders opted to open the economy selectively
through centralized policies. Channeled through existing political and eco-
nomic institutions, these selective openings had the unintended consequence
of fragmenting the national economy and the policy apparatus, decreasing the
authority of the center. The result was the creation of a network of national in-
stitutions that constrain the ability of the center to govern the economy but also
limit the choices available to entrepreneurs. These national institutions shape
the market environment in which entrepreneurs operate and strongly influ-
ence their behavior.

DYNAMISM AT THE LOCAL LEVEL:

REGIONALISM AND ITS INFLUENCE

ON THE IT INDUSTRY

The institutions that have shaped the regional development trajectory of the IT
industry—and, collectively, of China’s economy as a whole—slowly developed
through a process shaped by the institutional legacy of a “flexible state,” local
planning from the Mao era and the province-specific and piecemeal nature of
reforms begun during Deng’s era, coupled with the continued inability of the
national government to implement its will at the local level (Zhu 2010). The
central government pragmatically allowed regions to experiment with new eco-
nomic structures and incentive systems but did not grant complete autonomy.
The central government has, as discussed below, also retained the mechanisms
necessary to influence or constrain regional authorities. Its interest in com-
manding the heights of the economy and critical domains such as high-tech-
nology development has increased in recent years as well. This conflict between
pragmatic opening and a desire to retain control has played a major role in
shaping the capabilities of China’s enterprises and the policies of the regions
where they are located.
As explored by Shirk (1993), Oi (1992, 1995, 1999), N. Lin (1995), Y.-L. Liu

(1992), and Bachman (2001), the central leadership during Mao’s later years
continually expanded the role of local economic officials in planning the econ-
omy and implementing economic policies at the expense of centralized control.
In practice, by the end of the 1960s, the center provided general directives for
all but the largest strategic enterprises and left the provincial authorities to de-
termine how to carry them out.8 The result was that by 1977–1978, central
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planners allocated goods and revenues for only 50%–55% of industrial output.
By 1980, only 3% of China’s state-owned factories were directly administered
by the industrial ministries of the central government (Shirk 1993). While the
largest enterprises remained under central control, the vast majority of the in-
dustrial economy was now locally or provincially planned and managed. It is
also important to note that in the Chinese system, the ranking and terminol-
ogy of bureaucratic and political power is different from that used in Western
systems. In the Chinese system, top provincial officials and national ministers
have equal rank. Hence the head of a national ministry, such as the Ministry
of Science and Technology, has no direct authority over provincial governors.
Furthermore since some governors are also members of the Politburo, being
national ministers does not guarantee that they have top authority even in their
areas of responsibility.9

Scholars studying the emergence of China as an economic power since the
1980s have attributed much of its success to the decentralization of economic
decision making, namely, the center allowing market forces a greater role in
the allocation of goods (Chien 2007; Montinola et al. 1995; Naughton 1995;
Qian and Weingast 1996; Shirk 1993; Weingast 1995; Xu and Zhuang 1998).
Building upon the legacy of local planning from the Mao era, reformers grad-
ually increased the authority of local officials, albeit in a piecemeal manner, to
experiment, approve projects, and seek foreign investment. The impact of de-
centralization varied widely: some regions boomed, but others fell behind or
adopted unsuccessful policies (Solinger 1996; Thun 2004). It should be noted,
however, that not all scholars agree that decentralization was the cause of eco-
nomic growth, attributing it instead to factional competition at the center in
which rival officials sponsored growth in different regions to prove the cor-
rectness of their ideas (Cai and Treisman 2006).
Decentralization of authority took on several critical forms that would

greatly impact the development of the IT industry in China. One of the first
reforms under Deng, in 1980, was to permit localities to retain a portion of
their revenues (Jin et al. 1999; Montinola et al. 1995; Oi 1992, 1999). Here it is
important to point out, for readers more accustomed to Western terminology,
that revenue sharing in the Chinese system refers to profits from locally run
state-owned enterprises (SOE) in addition to locally collected national taxes.
In essence, the fiscal reforms should be seen as a transfer of partial (or full)
property rights from the center to the provinces. Local governments, while not
always permitted to sell their stakes in companies and privatize them (although,
in many cases, local governments have divested themselves from companies
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they took over in the 1980s), took full operational control over the enterprises.
The rationale was that this would give local officials (as owners) strong in-
centives to run their companies more profitably and engage in large-scale en-
trepreneurial activities. The ability to retain local revenues within the local
economy prompted cadres to become increasingly concerned with local devel-
opment and the strength of local enterprises, especially since their advance-
ment in the CCP was mostly locally controlled. This led to a deep fragmenta-
tion of the Chinese economy into competing economic blocks. As one region
gained certain economic advantages or freedoms from the center and proceeded
to grow rapidly, others soon clamored for similar rights for fear of being left
behind.10

A second important impact on local institutions came from the fragmented
and piecemeal nature of the reform process in the 1980s. As described in detail
by many scholars, the 1980s were a story of gradually increasing economic or
market freedoms in different localities (Naughton 1995, 2007; Qian 2003; Qian
and Weingast 1996; Shirk 1993; Solinger 1996). The time at which a region re-
ceived permission to begin certain market activities greatly shaped the form its
high-technology economy would later take (Segal 2003; Solinger 1996; Thun
2004). The differing degrees of freedom given to the major regions, particularly
the Pearl River Delta, Shanghai, and Beijing, also shaped their institutional
evolution. This process, in which each region started its evolution at a differ-
ent time under different regulations and with different endowments, critically
affected the patterns of investment and the types of companies and R&D ac-
tivities conducted in each region. However, one would do well to remember
that, while these influences were critical in setting the terms for the initial po-
litical-economic debate and policy formation in each region, these debates,
policy formulations, and industrial-development dynamics are very much alive
today as politics continues to shape the particular trajectory of each province.
Furthermore, private companies were not legally recognized in China until

relatively recently, and, hence, many companies were directly owned and man-
aged by various local and provincial bureaucracies (Montinola et al. 1995;
Naughton 2007; Oi 1995, 1999; Qian 2003; Walder 1995). For these reasons,
many IT entrepreneurs needed to form a legal relationship with an adminis-
trative unit, and this arrangement gave the provinces, which were responsible
for implementing the reform, great leeway to influence their industry’s devel-
opment. As Segal (2003) has noted, even after noncollective enterprises were no
longer explicitly outlawed, it was up to the provinces to profit from this am-
biguousness by crafting specific policies to stimulate high-technology growth.
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As localities became directly responsible for their own revenues, and as their
leaders increasingly had the chance to become personally wealthy, many of
them became increasingly competitive and pursued their own parochial inter-
ests, largely independent of national ones (Chien 2007; Jin et al. 1999).11 The
result has been the creation of strongly policy-innovative and fiercely compet-
itive regions within China. This forced many Chinese companies to think and
act locally and offered foreign MNCs the ability to play one region off against
another in order to secure the most favorable deal as local government officials
competed to attract the largest number of foreign-investment projects in order
to advance their own careers.
Career advancement in the Chinese bureaucracy usually happens solely

within the same organization; only the top elites move among agencies and
provinces. Out of a few million Chinese civil servants, only a few thousand
cadre positions are selected through the central nomenklatura system, and the
rest serve (and advance) solely within one organization.12 As a result, the
provincial political economies are strongly autonomous. Since cadres are pro-
moted locally, their interests are best furthered by satisfying the desires of their
local constituencies and superiors, not necessarily those of the central govern-
ment.13 Indeed, the central government expects bureaucrats to advance the in-
terests of their own agencies (Lieberthal and Oksenberg 1988; Shirk 1993), and
this ensures that local economic growth, job creation, and stability are of pri-
mary importance to any ambitious civil servant. In addition, on the national
level, provincial government leaders are judged by the CCP’s top leadership
mostly on the economic growth of their regions. These achievements are mea-
sured by revenue and job growth. As recently as October 2007, President Hu
Jintao, in his report to the Seventeenth National Congress of the Chinese Com-
munist Party, reaffirmed the core principles of his administration and the mis-
sion of the CCP and government: “We must regard development as the top pri-
ority of the Party in governing and rejuvenating the country . . . We must firmly
commit ourselves to the central task of economic development, concentrate
on construction and developing the productive forces” (Hu 2007c).14 Fur-
thermore, Hu’s second social-development objective for improving people’s
livelihoods addressed the specific question of employment: “Implement a de-
velopment strategy that promotes job creation and encourage entrepreneur-
ship to create more employment opportunities” (Hu 2007a).15

Even national-level S&T development zones, such as Zhongguancun,
Zhangjiang, and the Shenzhen High-Tech Industrial Park, have effectively be-
come local-government projects and the centers of local economic-develop-



ment strategies. National plans are commonly disregarded in the interest of
fostering the most rapid local development. Collectively, this leads to the cre-
ation of semiautonomous regional economies whose emphases, outlooks, plan-
ning, and behavior are explicitly local. Since these regions are the pillars on
which national plans are supposed to be built, the result is that national plans
remain mostly on paper.
National policies created diverse regional economic and innovation systems,

but these regional innovation systems have not created identical regions. Bei-
jing, Shanghai, and the Pearl River Delta, while subjected to the same decen-
tralizing efforts, have developed very different industrial structures and inno-
vational capabilities. And they continue to interact with, and be influenced by,
the central authorities. Together, these three regions form the core of the Chi-
nese national innovation system, accounting for the variety of innovational ca-
pabilities necessary to sustain its success and promote further growth. Each has
built on the capabilities it inherited from the planned economy and adapted
its skills to meet the desires of local planners and foreign and domestic cus-
tomers. Like the Looking-glass cake that cannot be cut without joining back to-
gether, these three regions are distinct yet part of an inseparable whole. Indeed,
their differences and unique capabilities can be fully appreciated only when
viewed as part of the whole Chinese IT industry and innovation system.
We found Beijing to be a city of start-ups, state research labs, and R&D-

based enterprises, both foreign and domestic. Government policy has pushed
the city to deindustrialize, forcing companies either to adopt a services-only
product line or to outsource production, most often to the Pearl River Delta.
Beijing has built its IT enterprises upon the strongest human resources and ed-
ucational resources in the country, but its ability to innovate and sustain novel
businesses or research endeavors is constrained by a “unitist” culture that in-
hibits cooperation. Of the three regions, Beijing is the most strongly influenced
by changes in central-government plans and interests. Enterprises here must
carefully manage their relationships with the central government to ensure they
are close to and cooperative with, but not captured by, the center. Beijing’s
R&D-intensive business models rely on the production prowess of the other
two regions, and this makes Beijing a guiding force in the types of new ventures
launched across China.
Shanghai has built a large-scale industrial structure of huge enterprises, state

conglomerates, and foreign investment by using its existing industrial struc-
ture and foreign direct investment (FDI) as well as generous funds from the
local government invested through locally owned state companies. The indus-
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tries in which Shanghai excels, such as the production of integrated circuits, en-
able other regions to design circuits or to produce the hardware that uses them,
at low costs that would be impossible to achieve without Shanghai. Shanghai
also has a wealth of human resources, both through its university system and
by attracting talent from abroad. However, the advantages arising from a con-
centration of educated workers and clustered overseas start-ups are muted by
the purposeful dispersion of university campuses and industrial zones far from
the urban core. Enterprises in the city are subject to an activist local planning
authority that attempts to force small and large enterprises to conform to a
planned vision for the city’s development. This has restricted the impact of
market forces and made the city function much like a developmental state.
However, governmental plans do not necessarily accord with the actual needs
of the city, a fact that has resulted in high unemployment and disillusionment
among many educated youths.
Finally, the Pearl River Delta built its regional innovation and industrial sys-

tem seemingly out of nothing. Since it lacked a large existing industrial base or
an educational and research infrastructure, the region utilized investment from
Hong Kong and overseas Chinese to build export-oriented production facili-
ties. At the same time, local entrepreneurs used this industrial base to set up
companies oriented toward the domestic market, conquering China’s hinter-
lands with rugged low-cost technologies. Successful firms today continue to
rely on a joint strategy. They market their own brands domestically and per-
form outsourcing or contract manufacturing for foreign customers on the
global market. The clustering of related enterprises has made the PRD’s in-
dustrial structure resilient in the face of rising costs and has increasingly enabled
Chinese companies in Beijing and Shanghai to keep nearly the whole of their
production chains, from design through logistics, within China. The PRD is
the base upon which all other IT industry models in China are built.

CAUTION AT THE CENTER: STRUCTURES OF

POLICY MAKING AND THEIR INFLUENCE

ON THE IT INDUSTRY

While the process of reform was both dynamic and diverse regionally, in the do-
mains that stayed under national control, reforms have been slower, less en-
compassing, and more overtly nationalistic. Political battles and the nature of
policy reforms at the central level have impeded reforms.While policy reforms
in most Western economies happen at the level of the ministry or agency, pol-
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icy change in China requires that whole ministries and agencies be created or
demoted (L. Chen 2005; Xia 2007b).16 Furthermore, since open politics and
elections are not avenues to advancement, policy reform is one of the key ways
in which ambitious and entrepreneurial politicians advance their careers (au-
thors’ interviews; Shirk 1993). Hence, not only is the bureaucratic structure it-
self in constant flux, which makes it extremely difficult to concentrate the skills,
knowledge, responsibility, authority, and power needed to implement reforms
on the enormous national scale that is China, but these agencies and policies
are also deeply tied to the personal fortunes of particular politicians (authors’
interviews; L. Chen 2005; Xia 2007b). In addition, as noted above, even when
a specific policy initiative is institutionalized in the form of a new ministry or
agency, that ministry has no direct authority over the provinces.
The process of national policy formulation in China has improved, becom-

ing more transparent and somewhat less arbitrary as more people have become
involved in making it. However, many of the policy-mechanism shortcomings
that plagued China in the past remain in effect, specifically the almost complete
intermeshing of politics and policy (L. Chen 2008). This is especially true in
the case of S&T industrial-policy development, which has been a top govern-
ment priority since 1978. For example, in her study of the government’s strate-
gic plans to develop the semiconductor industry, Chen Ling found that these
plans were particularly plagued by uncertainty and that the means of achiev-
ing an integrated and effective policy process in this arena has yet to be found
(L. Chen 2005).17

Many scholars of the developmental state have emphasized the importance
of a nodal, or pilot, agency that orchestrates industrial development.18 The bu-
reaucratic reality in China is as far removed from this ideal type as it can be
while still being somewhat effective at promoting development. Thus, even
with rapidly expanding R&D expenditure (see figure 1.1), the central govern-
ment’s push for more novel-product innovation has been less than effective.
There is no single central developmental agency in China that formulates or

influences institutional changes in R&D policy. It is therefore best to look at
the economic impact of the relevant institutions rather than their organiza-
tional power. The national institutions that matter most for industrial R&D ac-
tivities are those that oversee property and social rights, the financial system,
and education and research. Each will be considered below.
Much has been written about the importance of clearly defined property

rights and social freedoms in fostering the development of a high-technology
economy.19 Indeed, in China, the lack of clearly defined property rights greatly
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constrains the actions of the private economy and encourages a concentration
on short-term time horizons. For example, until October 2007, China did not
explicitly guarantee property rights to private entrepreneurs, homeowners, and
businesses, leading many businesses to construct complex public-private or for-
eign joint ventures in order to legally conduct business. During our interviews,
we found that many Chinese IT companies hailed as “ideal examples” of pri-
vate entrepreneurship actually consist of a portfolio of many different kinds of
companies in various localities, using different ownership structures to allow
them to enter into certain deals and gain certain benefits in different markets
or with the government. Indeed, many publicly listed IT companies have var-
ious state agencies or government holding companies as major stockholders,
arrangements that emphasize the great influence that politics still has on the de-
velopment of the IT industry in China.20 This state of affairs, which requires
entrepreneurs to spend significant resources and valuable time on managing
their ambiguous ownership status and political relations, has been detrimental
to high-risk and novel-product R&D. It has, however, enabled enterprises that
adapt to the system to excel in second-generation innovation and business ac-
tivities that generate short-term gains.
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Since the 1990s, China’s central government has belatedly taken steps to for-
malize property rights and enforce intellectual property rights (IPR). While
some reforms, such as the Antimonopoly Law, were widely perceived as an-
tiforeign and protectionist, others, such as the official sanctioning of private
property in 2007, signaled a gradual decrease in structured uncertainty for pri-
vate businesses. A perfect example of China’s long-term blurred view of IPR can
be seen in the experience of Baidu, the dominant Chinese search engine. Baidu
owes its meteoric rise as China’s most popular search engine not only to its
quite impressive Chinese-language search technology but also to the fact that
it offered users the ability to find and download musical files for free (this func-
tion was removed in January 2008). As with other areas of the IT industry,
once Baidu began to reach abroad—in this case, into the Japanese market—
and to achieve a certain critical mass as a company, the rules and regulations
regarding its behavior moved more in line with established international prac-
tice.
The question of IPR is especially in flux with the recent wave of China-

based standards, which have been written for almost every part of the IT in-
dustry, down to the level of mobile-battery design. These regulatory develop-
ments, together with changes in the high-technology certification system done
specifically to foster “indigenous innovation” (自主创新), further raise ques-
tions about the commitment of China’s national leaders to an open market
economy.21 In keeping with Arrow’s analysis of the suboptimal resource allo-
cation to R&D under free-market conditions, such legal uncertainty, which
further decreases appropriability—specifically, many of the IT entrepreneurs
we interviewed were not sure how much of the fruits of their success they would
be allowed to retain in the future—limits the ability of firms to take long-term
risks and forces firms and entrepreneurs to focus on short-term gains and profits
(Arrow 1962). In such an environment, rational economic actors refrain from
committing to extensive, cutting-edge R&D, which is deemed both high risk
and long term.
Diminished social rights regarding freedom of movement and residence also

constrain the development of certain capabilities in the IT industry, since they
deter the movement of talent around China. Of particular importance is the
household registration system, or hukou (户口).22 The hukou system organizes
all Chinese citizens on the basis of their ancestral hometowns. Hukou affects
employability as well as access to education (for oneself and one’s children),
social services, and a passport or permission to travel. In repeated interviews,
engineers listed hukou as the primary influence on their choice among em-
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ployment options. Cities impose different degrees of difficulty on those ap-
plying for a change of hukou and use it as part of their industrial policy. In
Beijing and Shanghai, only the largest and best-connected companies can offer
a change of hukou, putting new and more innovative start-ups at a disadvan-
tage. In the PRD, the rules are specifically far more lax as part of a targeted
policy to attract educated talent to the region.
China’s national financial institutions have significant influence on the kinds

of companies that can secure capital. China’s banks remain state owned, and the
laws defining the stock markets have only recently begun to open avenues of
financial exit for venture capital (VC), and even those avenues are reduced by
the lack of merger-and-acquisition (M&A) markets. One of the main reasons
for the weak M&Amarket is that even after establishing “technology-oriented”
boards on the stock exchanges of Shanghai and Shenzhen, government regu-
lations made it illegal for companies to use stock to buy other companies, con-
siderably lowering the number of acquisitions of Chinese IT companies by
other Chinese companies. Second, a recent backlash against the foreign acqui-
sition of Chinese companies has also significantly slowed the development of
a thriving M&A market in China.
A recent example of such intervention by the Chinese central government

is its decision to block the acquisition of the Xuzhou Construction Machinery
Group Company by Caterpillar. The logic for blocking the acquisition was
that China could not afford to lose the fruits of its own investment in engi-
neering R&D to foreign powers. While the impact of these actions on the in-
dependence of indigenous industry is still undetermined, it is clear that for
venture capitalists, the utilization of M&A as an instrument of financial exit is
of limited use.
These feelings of techno-nationalism run deep. One of the most vivid ex-

amples we encountered in our research occurred at a dinner with a few pro-
fessors from China’s leading management schools, who highlighted the merits
of top Western economic and management techniques, financial regulations,
scholarship, and journals. Nonetheless, at the same time, and without any ap-
parent awareness of a contradiction, they expressed the deep conviction that it
would be unfair to allow MNCs to buy successful Chinese companies, since
that “would leave China barren of these hard-earned achievements, since they
will now belong to a foreign, already more powerful country” (authors’ inter-
view).
The VC industry also suffers from a legal ambiguity. Consequently, on av-

erage, venture capitalists behave more like private-equity firms and avoid in-
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vesting in small start-up companies with novel R&D-based business models
(authors’ interviews; Fuller 2005b; Segal 2003). The preferred strategy of Chi-
nese venture capitalists is to invest only in companies following proven mod-
els, such as those developing software applications, IT-enabled services, or
copies of successful Western companies like Google or eBay. Interestingly,
many Chinese branches of foreign VC funds are also following this much
more cautious strategy (authors’ interviews). In addition, the state-owned
banks remain devoted to their primary charges—state-owned companies
(Fuller 2005b; Naughton 1995; Steinfeld 1998). While companies established
by Chinese returnees (also known as “sea turtles”) are, on average, more tech-
nologically advanced than local start-ups, these companies still adhere to the
Red Queen logic when choosing a business model for their companies (au-
thors’ interviews; Breznitz 2005a, 2007b; Chang 1992; Fuller 2005a; Fuller et
al. 2003).
Apart from the banks and the venture capitalists, the largest single source

of financing available for R&D comes from the government itself. Of the total
governmental S&T investment in 2006, 59.8% came from central-govern-
ment sources (NSBPRC 2007). Governmental organs (state research groups
and universities) still conduct 28.9% of all R&D. Allocations of state funds to
governmental and nongovernmental research organs remain political deci-
sions, and are given to favored sectors and actors (Cao et al. 2006; Cyranoski
2004; Serger and Breidne 2007). New companies with innovative ideas find
themselves out of the loop as the central government continues to pick what
it sees as winners—the so-called national-banner enterprises—whether or not
these preferred champions engage in novel R&D. This limits the scope of in-
novation and constrains business activities outside preferred sectors and com-
panies.
Finally, at the national level, China’s educational system and research infra-

structure shape the formation and behavior of the national high-technology
economy. If the pattern of economic reform in many other spheres has been to
“play to the provinces” by offering them decentralized control and significant
leeway to devise their own strategies, China’s S&T infrastructure still retains
many of the old Leninist structures of party committees and political control.
Moreover, research and education may be the one domain in which the cen-
tral government has strengthened its influence instead of relinquishing it, fur-
ther slowing down changes in behavior, specifically in university-industry re-
lationships.
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PLAN OF THE BOOK

To reiterate: this book contends that, under conditions of intensified global-
ization and the decomposition of economic activities, assumptions about the
link between innovation and economic growth need to be reexamined. Further,
this book demonstrates that the sweet spot of innovation-based economic
growth might not be in novel-product innovation; the case of China, the
world’s largest and longest case of rapid, sustained economic growth, provides
strong evidence that policy makers who care about growth, especially in emerg-
ing economies, might not want to be enthralled by the current Western fixa-
tion on novel-product R&D. Instead, policy makers might do better to con-
centrate on how to transform other aspects of innovation into economic growth
within their national borders.
In the pages ahead, we offer an in-depth understanding of the development

of the Chinese high-technology industry and its relationship to the global IT
industry, advancing the argument that China runs on a particular trajectory of
industrial-technology development—the run of the Red Queen—a path that
has given China significant and sustained economic growth coupled with wide-
spread job creation. This is the best for which a huge emerging economy can
hope. In analyzing how this development path came to be, and in looking
closely at its specific resilience in China, this book emphasizes the importance
of politics, specifically the politics of institutional reform, for the long-term
performance of the economy. We thus narrate the story of China’s dual-track
(regional and national) high-tech economic development as an acute reminder
that politics matter and that many different choices for successful economic
growth are available to nations, regions, and firms. Consequently, this book
aims to remind us that economic reform is a deeply contextual science, best
practiced when it is tailored to local tastes and local capabilities.
The chapters are divided as follows. In Chapter Two we explain how poli-

tics is crucial for understanding China’s run of the Red Queen. We analyze the
particularities of the Chinese political system and the mechanisms by which
they affect specific behaviors of the IT industry. We use historical analysis as
well as particular policy case studies to substantiate our argument that two
prominent features of the Chinese political economy, in comparison with other
rapidly growing emerging economies, are its very low level of institutionaliza-
tion and the structured uncertainty that imbues it. In addition, the chapter an-
alyzes the impact of the central government’s delegating a great deal of re-
sponsibility for the interpretation and implementation of reforms to the
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regions. Yet we also point out a condition that has received insufficient schol-
arly attention: while responsibility has been delegated to the provinces, the cen-
ter firmly retains control over major institutional and technological features
crucial to the development of high-technology industry.
Chapters Three to Five present our comparative findings from the three re-

gions. Chapter Three focuses on Beijing, showing that the city has relied on a
strategy of deindustrialization and extensive use of its rich human resources to
attract the research facilities of leading IT multinational corporations (MNCs)
and to encourage the development of technology spin-off enterprises. In Chap-
ter Four, we consider Shanghai, contending that the region’s approach to tech-
nology development, highly planned and resembling that of a local develop-
mental state, while effective at attracting MNCs looking to establish large-scale
facilities, has stifled technology entrepreneurship and limited the region’s abil-
ity to innovate in the long run. Chapter Five analyzes the Pearl River Delta.
Here we argue that the region, lacking the educational and research infra-
structure of Beijing and Shanghai, has managed, through an emphasis on man-
ufacturing and the acceptance of a broad definition of “indigenous innova-
tion,” to excel by building on its strong production capabilities. The PRD first
developed its manufacturing prowess and only later moved into R&D, thus
giving PRD companies such as Huawei and ZTE, not companies from Beijing
or Shanghai, the innovative capacities to compete head-on with leading West-
ern MNCs.
Finally, Chapter Six presents our conclusion. We first suggest ways in which

China can learn from it current and past successes, and shun the techno-
fetishist paradigm, when devising its innovation policies. We then consider the
lessons, opportunities, and challenges that China’s rise to economic promi-
nence offers to the developed and developing world.
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“I don’t know what you mean by ‘glory,’” Alice said.
Humpty Dumpty smiled contemptuously. “Of course you don’t—till

I tell you. I meant ‘there’s a nice knock-down argument for you!’”
“But ‘glory’ doesn’t mean ‘a nice knock-down argument,’” Alice

objected.
“When I use a word,” Humpty Dumpty said, in a rather scornful tone,

“it means just what I choose it to mean—neither more nor less.”
“The question is,” said Alice, “whether you can make words mean so

many different things.”
“The question is,” said Humpty Dumpty, “which is to be master—

that’s all.”
—Lewis Carroll, Through the Looking-Glass and What Alice Found There

Politics is the key to understanding China’s run of the Red Queen.
Economic behavior in high-risk long-term activities such as R&D is
extremely sensitive to the institutional environment in which it takes
place. The Chinese system, massively transformed since 1978, has been
constantly refashioned by political battles both at the center and be-
tween the center and the regions in a contest to determine the pace
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and shape of reforms. Understanding how these contestations are settled is cru-
cial to understanding the path taken by the Chinese IT industry. The resolu-
tions of these political confrontations have institutionalized specific incentives
that stimulate particular sets of activities, the particular business models that
firms utilize, and the development of certain capabilities while inhibiting
others. In the case of the Chinese economy, the particular political dynamic
of reform and policy debate has been even more important than the institu-
tionalization of specific reforms in specific areas in shaping the development
trajectory of the IT industry.
Structured uncertainty permeates the Chinese political-economic system.

Structured uncertainty is inherent in a system such as China’s, with its exten-
sive cross-allegiances, tangled matrices of authority, numerous organizations
with very little institutionalization, and the ensuing strong reliance on personal
authority and network consensus. Therefore, uncertainties and the domains in
which they reign have shaped the trajectory of the IT industry and its innova-
tional capabilities, and they have done this at least as much as the institution-
alized environment.
As has been argued extensively, and as we show to be the case particularly in

science and technology (S&T), the Chinese political-economic system is
unique in its great amount of persistent “un-institutionalization,” especially in
comparison with those in other Communist Party–led regimes (Lieberthal
2004).1 Molded by Mao’s single-minded effort to fight what he saw as the
nemesis of revolution—namely, the process of institutionalization and bu-
reaucratization—policy processes and actions in the Chinese state remain ex-
tremely personal even today. Admittedly, much progress in institutionalization
and in the regularizing of procedures has taken place since 1976. However, in
many cases, this has simply amounted to formalizing informal policy making
and deal making among China’s elites.
The rise and fall of individuals or groups of leaders also determines the rise

and fall of different policy packages and political trends. A vivid example of the
difference between true power and institutionalized organizational relations
can be seen in the case of Deng Xiaoping, a leader who tried to encourage in-
stitutionalization across China’s political system (Baum 1994; Lieberthal 2004;
Shirk 1993). In 1992, when he conducted his Southern Tour, which rekindled
economic reform efforts and opened China to the massive foreign-direct-
investment (FDI) inflows it attracts to this day, Deng’s sole official title was
honorary chairman of the Chinese Bridge Association (which is devoted to the
card game, not civil engineering). Such a system, as a matter of principle, in-
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volves significant amounts of uncertainty and ambiguity. Hence, we contend
that to explain the economic behavior of actors, an institutional account of
China must look not only at official institutions, organizations, and proce-
dures, but also at the spheres of structured uncertainty.
However, this is not to say that political confrontations themselves and the

ways in which they have been settled are not shaped by the political institutions
of the Chinese system. China has a wide range of formal institutions and or-
ganizations responsible for the IT industry: the Ministry of Science and Tech-
nology (MOST), the Ministry of Information Industry (MII), the National
Development and Reform Commission (NDRC), the Chinese Academy of
Sciences (CAS), and a broad and active university system. Each of these units
interacts with the others as well as with the overlying structure of the CCP
while seeking to maximize its benefits without running afoul of the central,
functional-area Leadership Small Groups and the xitong (systems) of top min-
isterial, agency, and departmental leaders (Lieberthal 2004).
Ergo, we need to understand the structure of uncertainty in China, the po-

litical contestations around specific reforms, and the institutions that shaped
these political confrontations. Moreover, the reforms, once unleashed, created
specific dynamics of development and added uncertainties and ambiguities.
The new uncertainties and ambiguities, in turn, influenced the next set of po-
litical debates, which further informed the reform process. Accordingly, if we
are to understand the particular trajectory of the Chinese IT industry, we must
understand not merely the formal political institutions but also the coevolution
of politics and economic opening. This chapter explains the political under-
pinnings of the behavior of China’s IT industry by examining the dynamic be-
tween reforms and both the institutionalized certainties—most notably, the
rewards for positive economic growth—and the particular structure of the un-
certainties they produced.
First, we elaborate on the meaning of structured uncertainty, presenting the

four features of the Chinese political economy that infuse the country with it,
and consider the impact of structured uncertainty on the behavior of economic
actors. We then focus our attention on the central government, delving into the
particularities of reforms in China and mapping out areas of both certainties
and uncertainties. To anchor our argument in a dynamic understanding of
Chinese political economy, this section presents an analysis of two domains
critical to the development of the IT industry—telecommunications and do-
mestic technology standards. Following this analysis, we discuss local actors
and institutions and their critical role in the differentiated development of the
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IT economy in each of the three regions under study. To do this, we examine
the development of science-based industrial parks and China’s special category
of nongovernmental IT enterprises, called minying.
Throughout this inquiry, we explore the critical tension between the eco-

nomically and politically dynamic regional areas and the more conservative
center. Of note here is the fact that, while the regions were designated as the
loci of dynamic reforms, the center retained power over several domains criti-
cal to the development of innovation capabilities and business models in the
IT industry. The powers reserved by the center, and the occasional strong ex-
ercise of central authority over regional or enterprise experiments, in effect
bracketed the broad, locally based reforms that the center had first enabled.
We illustrate these policy domains in our discussion of telecommunications
and domestic technology standards. We illustrate regional coping mechanisms
through an exploration of science-based industrial parks and minying enter-
prises.

STRUCTURED UNCERTAINTY: POLITICAL

ECONOMIC ACTION IN THE CHINESE SYSTEM

As discussed in Chapter One, we define structured uncertainty as an agree-
ment to disagree about the goals and methods of policy, which leads to intrin-
sic unpredictability and to inherent ambiguity in implementation. Thus, struc-
tured uncertainty is an institutional condition that cements multiplicity of
action without legitimizing any specific course or form of behavior as the
proper one. This ambiguity consequently leads to some tolerance for multiple
interpretations and implementations of the same policy. In China, at the same
time that a plurality of policy actions is tolerated, the punishment of those
deemed transgressors can be severe, abrupt, and arbitrary. The limits of toler-
ance are undefined, which adds another layer of ambiguity. Furthermore, the
multiplicity of actions and procedures themselves create more uncertainty, since
no one is sure what the proper course of action is or where lines of authority
and responsibility reside.
Thus, structured uncertainty can be analyzed as an institutional feature guar-

anteeing that a plurality of behaviors will be followed in a specific domain and
that none of the actors will know in advance the appropriate ways to conduct
themselves. Structured uncertainty exists to a certain degree in almost all pol-
icy domains in most countries. Indeed, it is the main reason why street-level bu-
reaucracy is so important in every society (Wilson 1968). However, it takes on
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different qualitative and quantitative manifestations in the Chinese system be-
cause of the specificities of its transformation from a communistic, revolu-
tionary society to a more organized, bureaucratic, rule-bound one.
As was succinctly argued by Kenneth Arrow (1962) in the case of R&D,

under conditions of perfect market competition there is a tendency for private
economic agents to underinvest in it, because of its inherent characteristics of
indivisibility, inappropriability, and uncertainty. These three traits are signifi-
cantly augmented by structured uncertainty, which leads to substantial nega-
tive incentives with regard to R&D. It is bad enough for technological entre-
preneurs to work in an environment where their property rights are weak; it is
immensely worse to work in an environment where these rights also keep
changing and are applied arbitrarily; worse still, even the rights of businesses
to operate in certain markets are never assured and always shifting. As we later
elaborate in the case of telecommunications, central regulators are reluctant to
clarify what technology they will permit to be implemented. Under such ex-
treme structured uncertainty, the great puzzle for economic theory is why some
Chinese companies do any R&D at all. The impact of China’s extreme levels
of structured uncertainty goes beyond simply an increase in risk. It encom-
passes all areas that tend to lead to underinvestment in R&D.We should note,
however, that today there are strong and growing constituencies in China that
demand change. Not least are established Chinese companies such as ZTE,
Huawei, Lenovo, and Tencent, which have come to understand that in order
to continue to be globally successful, they must impose more certainty onto the
Chinese political economy. Nonetheless, as we explain below, since structured
uncertainty has become a necessary condition for the Chinese political-eco-
nomic system to work, fundamental change, though expected, will be a long
and incremental process.
Structured uncertainty is not unique to China. The concept of structured

uncertainty builds upon contributions from the political science debate about
federalism and economic development. Much of this debate is concerned with
formal structures of the government, such as the separation of powers, and the
impact of these structures on economic behavior. China’s situation is far more
complex and fluid than that in even the most federalistWestern countries. Some
would argue that the United States, with its federal structure, also has a high de-
gree of structured uncertainty.While a federal system provides opportunities for
conflicting policies and interpretations, in general the division of powers is
clearly defined, making the central government’s policies superior to those of the
many states. Moreover, the means by which the central and state governments
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can challenge each other’s authority are defined in the courts. In China, the
basic boundaries are unclear and constantly changing, and the ability of the
center and the provinces to challenge each other is not institutionalized or gov-
erned. Furthermore, structured uncertainty permeates all levels of society and
business in China and, compared to its working in other societies, is far more
important to the daily incentives governing the behavior of economic actors.
There are four main features of the Chinese system that produce structured

uncertainty: the need to launch reforms in a centrally planned socialist state, a
bureaucracy organized so that different levels are not necessarily inferior or su-
perior to others, the personalized nature of power and influence in China’s gov-
ernmental institutions, and, finally, the ambiguous, ill-defined, and ever-chang-
ing nature of the economic reforms themselves. These four features necessitate
built-in vagueness with regard to policy decisions and policy “un-decisions,”
that is, to areas in which no formal policy decisions have taken place, and make
China’s degree of structured uncertainty much more intense than that in other
political-economic systems.
The first feature of the Chinese political-economic system that produces

structured uncertainty was the need to start reforms in the context of a strong
conservative center and a ruling ideology of “socialism.”2 From the start, when
Deng and his followers decided to enact economic reforms, they faced two sig-
nificant obstacles. First, they needed to counteract the center, which was
strongly influenced by conservative and veto-wielding vested interests (such as
the industrial ministries) that wished to limit the scope of reform to restoring
the primacy of centrally planned economic development.3 Second, reformers
needed to devise a strategy that would allow some degree of free-market com-
petition to operate within a system infused with a strong communist ideology
and overseen by a ruling party that historically legitimized its power by claim-
ing to be the true agent of this ideology. The strategy that the reformers chose,
which has since become institutionalized, was to authorize agents to experi-
ment with their own interpretations of reforms within the limits of obscurely
worded policies and pronouncements.
From the first reforms in 1978 to the present, China’s central leaders never

laid out detailed reform plans. Instead, they used vague terms to authorize re-
gional and economic actors to experiment in certain policy or economic areas:
first, between 1978 and 1981, in agriculture and SOE management; then, dur-
ing the 1980s, in collective enterprises or township and village enterprises
(TVEs); and finally, in 1988, in urban private enterprise (authors’ interviews;
Lieberthal 2004; Naughton 1995, 2007; Shirk 1993). After the center granted
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permission, regional leaders needed to decide whether to implement any
changes at all. Authorities who opted for reform had to develop a particular in-
terpretation of the ambiguous pronouncements made by the CCP leadership
and the central government and to decide what actions the leadership actually
desired and permitted. This interpretation would then be used as the basis of
their specific regional policies. While successful experiments were often for-
mally approved later, a too liberal interpretation, or one that ran afoul of a new
direction of policy at the center, could lead to harsh recriminations (Kennedy
1997; Tsai 2002). For example, to raise capital, China Unicom pursued foreign
investment, even though such financing was not permitted in telecommuni-
cations operations. Through a complicated system called China-China-
Foreign, where Unicom would form a joint venture with another state entity
that had a joint venture with a foreign company, Unicom covertly received in-
jections of foreign capital. By 1998 there were forty-nine such collaborations
completed or under negotiation when the Ministry of Posts and Telecommu-
nications (MPT) abruptly declared three of them “illegal” and the remainder
“irregular,” which led to their immediate termination.What had been a creative
interpretation of policy and a pragmatic route for business development was
suddenly deemed a bridge too far and crushed by central authorities (De-
Woskin 2001; Low 2005; Wu 2009).
Thus, while provinces, municipalities, and even creative enterprises became

the loci of change and reform dynamism, risk and uncertainty for reformist
regional leaders remained quite high. The only constant benchmark for policy
was that successful rapid growth was favorably treated over and above long-
term considerations or, usually, the particular means by which it was achieved
(Lieberthal 2004). This condition continues to the present. In February 2008,
one interviewee went so far as to state: “While the national government, which
now worries about overheating, sets a goal of only 9% economic growth, an of-
ficial who secures 15% growth [for his region] is still rewarded and promoted,
even though he has completely ignored the central command, to the same de-
gree that an official is punished for his failures if he manages to bring only 3%
growth. It is clear that economic growth still trumps all other considerations”
(authors’ interview).
High uncertainty was further augmented by the fact that the time frame of

the reforms was left unspecified, and changes in policy came unexpectedly and
not infrequently. Furthermore, when conservatives managed to gain the upper
hand in debates at the political center, new sets of changes often contradicted
earlier reforms.
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The imposition of sharp policy changes that contradict earlier trends con-
tinues today, even if not necessarily because of ideological shifts. In 2007 and
2008, the efforts to cool the economy by restricting credit, investment rates, and
exports contradicted well-established national policies of the last twenty years.
These attempts to cool and steer economic growth were then completely re-
versed when the global financial crisis began to sharply curtail export earnings
and profits in exporting regions in the fall of 2008. Central leaders halted the
appreciation of the renminbi (RMB—China’s currency), encouraged loans to
exporters, and subsidized threatened sectors.
This ever-changing environment of extreme uncertainty, with high risks and

high gains, had a far-reaching effect on the behavior of actors. Rational actors
opted to focus on securing short-term gains while trying to minimize risk. Since
industrial R&D, especially novel-product development, is both long term and
high risk, the particularities of Chinese reform have kept actors from engaging
in it. This feature is prominent across all of China. Hence, while Beijing,
Shanghai, and the PRD each opted for a different interpretation of reforms
and implemented quite different policies—two conditions that have had a last-
ing influence on the development of their regional IT industries—in all three
regions, incentives have been high against undertaking significant novel-prod-
uct R&D.
The second feature of the Chinese political-economic system leading to

structured uncertainty is the organization of the bureaucracy. The Chinese bu-
reaucracy is not only vast and complex but also pervaded by numerous cross-
allegiances and competing lines of authority. These exist across domains, such
as telecommunication technology; within the same agency; between the na-
tional, regional, and local layers of bureaucracy; and between the local and cen-
tral branches of the same bureaucratic organization. Not surprisingly, it is un-
clear which organization has final authority over specific domains, and it is not
even clear who is in charge of whom at each level of the bureaucratic struc-
ture. This unwieldy construction is then further muddled by the CCP’s infu-
sion into every nook and cranny of both the bureaucratic system and industry.4

An example of this is offered by Lieberthal in his classic text on governance in
China (2004, 187–188):

A hypothetical energy department under the Zhongshan county government would
be subordinate to both the Zhongshan county government and the energy bureau
under the Guangdong provincial government. At the same time, the Zhongshan
county government must answer to both the Zhongshan county Communist party
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committee and the Guangdong provincial government. In addition, the organization
department of the Zhongshan county Communist party committee will strongly
affect the career opportunities of the leaders of the Zhongshan county energy de-
partment, who must also obey party discipline as members of the party committee
of the energy department.

In the case of China’s IT industry, the situation is even more complex be-
cause of the multiplicity of state and nonstate actors involved. For example, in
telecommunications, the interaction of policy, party, research, and economic
actors forms a multifarious, integrated, and overlapping structure.5 Using Bei-
jing as an example, figure 2.1 shows how national policy bodies directly and
indirectly affect the operations of a telecommunications provider, as do mu-
nicipal-level bodies and research groups. The NDRC formulates telecommu-
nications-rollout and universal-access targets that require research, input, and
support from the Beijing government, MOST, the State-Owned Assets Su-
pervision and Administration Commission (SASAC), and the MII. The plans
of the NDRC are filtered and fine-tuned by its municipal-level bureau in Bei-
jing, which also responds to the interests of the Beijing government itself. To
conduct its mission, the Beijing-level development and reform commission
requires the services of the Beijing Science and Technology Commission,
which answers to the Beijing government and directly acts upon the telecom-
munications provider. SASAC, as the owner of the telecommunications com-
pany, attempts to make its operations as profitable as possible, which may or
may not correspond with the goals of the Beijing government, the NDRC, or
the MII.
The MII controls the legal actions the company can take. In addition,

through its policy and technology-research groups, like the Chinese Academy
of Telecommunications Research (CATR), the MII can influence the types of
services the company will be able to offer. In this example, the MII’s spin-off
—Datang—supplies Time Division–Synchronous Code Division Multiple
Access (TD-SCDMA) 3G equipment to China Mobile, which must purchase
this equipment, although not necessarily from Datang, since the MII licensed
only China Mobile to operate a TD-SCDMA 3G network. Finally, MOST
provides financing to research groups and companies conducting research in
next-generation telecommunications and services. It can directly influence the
Beijing government, and through its local branch, it is in charge of certifying
high-technology enterprises and, hence, holds power over the industry. This en-
tire structure is overlaid with the institutions of the CCP at all levels. Party
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committees have their own interests as well as responsibilities to their superi-
ors in both the formal institutional hierarchy and the party structure.
The result of this complicated structure is that it must allow for a degree of

procedural ambiguity in order for any action to take place. Leeway must be
given to actors on each level so that they can advance what they see as the man-
ifold goals that will satisfy their multiple superiors without angering any of
them. Each level of the various bureaucracies is responsible to its superior and
to other units at the same level. Each level also depends upon the actions of
other responsible groups and is therefore influenced by their interests.
This complicated structure instills structured uncertainty in two ways. First,

any action or policy implementation must satisfy multiple superiors who often
have contradictory roles and preferences. Second, it is impossible for any of
the entities involved to know in advance whether a specific action they take
will be looked upon favorably by any or all the bureaucratic agencies that might
(or might not) view it as falling under their jurisdiction. As a result, economic
actors avoid taking on long-term high-risk endeavors, preferring actions that
lead to immediate, secure, positive material results, which can then be touted
as a tangible proof that the measures taken were in accordance with the correct
interpretation of policy. Another related outcome of this structure, to be de-
tailed later, is that virtually all high-technology enterprises in China seek what
Adam Segal (2003) terms “a bureaucratic mother in-law” by becoming an af-
filiate of a state agent, be it a ministry, local government, SOE, university, or
research institution.
The third feature of the Chinese political-economic system leading to struc-

tured uncertainty is the configuration of power within the complex bureau-
cracy. Power in modern China resides more in individual actors and their net-
work of reciprocal relations than in a given office or rank. Because of this
complex web of interpersonal connections operating within a shadow world of
actual authority, an actor’s formal location or contact point with the state ap-
paratus does not necessarily ensure desired outcomes. There are two aspects
that determine the possession of and use of power in China: the relationship
between the de facto and de jure power in any political unit, and guanxi.
Power within Chinese politics is often wielded in ways not suggested by for-

mal organizational charts. For example, constitutionally and organizationally,
the government of China considers the National People’s Congress (NPC) to
be the organ with the greatest amount of power, since it is the national law-
making body.6 However, in practice, laws and policies that come before the
NPC have already been approved and endorsed by the CCP apparatus—which
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also exerts considerable influence through the vetting of candidates for peo-
ple’s congresses—and the executive branch of the government (Chao 2003;
O’Brien 1988, 1990, 1994).7 Although votes against laws and policies are occa-
sionally cast—and not infrequently, a dissenting representative will opt to ab-
stain rather than vote—issues that come before the NPC are nearly always
passed by overwhelming margins (Baum 1994; Lieberthal 2004).
A parallel structure of power exists in all organizations in China. Under Mao,

the party secretary clearly exercised formal authority over any given unit, dic-
tating practice and wielding an absolute veto over the formal manager.8 Since
the 1980s, the relationship has become far more nuanced (Walder 1989). One
interviewee explained the power relations in his own institution, one of the
premier research universities in China: “Although there are administrative in-
stitutions with clearly defined responsibilities, even in this elite university, those
who want power and promotion should still do well to belong to, and focus
their energies on, the party structure. Those who do so tend to become full
professors or are invited to become academicians quicker and more often than
those who just do great research, even if many times these people are not suc-
cessful researchers themselves” (authors’ interview).
Since the centers of actual authority often remain invisible, it is difficult to

ascertain who wields true decision-making authority. This forces actors to hedge
their bets and appeal to multiple authorities in hopes of pleasing the right per-
son. The actions of the de facto authorities in any given unit are not fully bound
by rules or restrictions and therefore can be unpredictable.
Adding to the complexity of de facto and de jure authority relations is the

oil that lubricates and sustains China’s polity and economy: guanxi (关系).
Literally translated as “connections” or “relationship,” guanxi’s meaning in Chi-
nese discourse ranges from a complex web of reciprocal relationships to impli-
cations of corruption and official protection for illegal activities (authors’ in-
terviews; Feng 1995; Gold 1985; Gold et al. 2002; Tsai 2002; Wank 1996; Yang
1989, 1994). The practice of seeking connections and using relationships as a
primary means of conducting business or securing access to scarce resources
and services is ancient, but its importance increased markedly during the chaos
of the Cultural Revolution (Bian 1994).
In much early research on business practices in China and East Asia, schol-

ars noted that a reliance on guanxi was necessary for those seeking to secure in-
vestment permits, open a business, build a factory, secure components, or gen-
erally conduct business. Scholars of China’s economic reform in the 1980s and
1990s noticed that extreme deinstitutionalization discouraged entrepreneur-
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ship and forced the use of tightly knit communities based on guanxi (Gold
1985; Guthrie 1998; Hsing 1996; Yeung and Tung 1996). China has greatly ad-
vanced the rule of law and the orderly process of business since the 1980s, so
today there is evidence, albeit hotly debated, that the importance of guanxi has
decreased (Gold et al. 2002; Yang 2002). In many interviews, it was noted that
whereas passing out cartons of cigarettes or buying liquor during the Spring
Festival was still important for currying official favor, the absolute need to wine
and dine officials in order to secure basic operating licenses or avoid arbitrary
fees has ended.9 Whereas calling on high-level connections could formerly
guarantee support for an investment proposal or a policy initiative, all large
companies and powerful individuals now have high-level connections. As a re-
sult, while guanxi may help secure a meeting with powerful officials, propos-
als are increasingly weighed on their merits rather than the status of their sup-
porters (Kennedy 2005, 2007a, 2007b, 2009).
Although diminished in importance, guanxi remains a fact of life for those

doing business in China, one that any entrepreneur must address daily. The
strength of one’s guanxi is determined by an understanding of where author-
ity is actually wielded and how to access it through one’s support network.
Within a government unit, guanxi networks link officials in different offices to
one another, to their superiors, and to the CCP apparatus. A guanxi nodal
point—a person with strong connections to other well-connected or influen-
tial persons—will be a powerful force in a given unit of Chinese society. The
cultivating of relations with such well-connected officials, regardless of title, is
an art form in China. In many interviews, it was noted that entrepreneurs, par-
ticularly in political hotbeds such as Beijing, find themselves spending more
time courting well-connected officials in order to secure protection and access
to rents than they do pursuing their business.
A guanxi network enables businesses or officials, to varying degrees, to see

that their policy preferences are enacted and properly enforced. Such networks
are necessary, since the multiple cross-allegiances and overlapping lines of au-
thority in formal bureaucracies almost ensure that some people—those who
view a proposed policy as harmful to the interests of their group—will do their
best to block it. The stronger one’s guanxi network, whatever one’s title or rank,
the more power and influence one wields.
Guanxi networks themselves are nonetheless fraught with weaknesses and

uncertainties. Ties easily break when a well-connected person does not see it as
being in his or her interest to assist a weaker partner. Similarly, entire networks
are susceptible to collapse if a few key players fall. Guanxi cultivation also in-
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creases risk, since all members of a network can be held responsible for the
malfeasance of others in the group. Hence, while necessary for ensuring the
realization of a desired outcome, guanxi increases uncertainty and risk for par-
ticipants and, hence, systemic structured uncertainty.
The fourth feature of the Chinese political-economic system that leads to

structured uncertainty is the ambiguous and ever-changing nature of the over-
arching goal of reforms. In most countries, economic reforms are conducted
within a system infused with consensus about both the overarching goal of eco-
nomic reforms—typically, sustained growth—and the principles of the re-
forming system itself, that is, the basic tenets of state-society relations. In China,
there is no such consensus. Thanks to the socialist state structure created after
1949, economic reforms are a redefinition of both the overarching goals of the
system and the basic tenets of state-society relations. For these reasons, the early
reforms never specified the aims or the overall sphere of the reforms. The ac-
tual final goals have not been officially determined since, nor, we argue, will
they be decided in the near or midterm future. Currently, the official goals of
the CCP and its ongoing reforms are “scientific development” and the creation
of a “harmonious society.”10 However, the exact definition of these goals is un-
certain; interpretations range from simple social stability to comprehensive re-
distributive justice. It is not a surprise that the reformers themselves have de-
scribed the entire process as “groping for stones to cross the river”—a route of
extreme uncertainty without defined goals and means. This is especially true in
the case of S&T and innovation, since both are intimately connected with se-
curity and national power and, therefore, with China’s self-image and concep-
tion of its role in the international system.
This inability to define goals and means infuses the system with a high de-

gree of uncertainty and a tolerance for contradictions. These, in turn, lead the
vast multitude of formal institutions in the Chinese system to interpret goals
and the proper mechanisms for achieving them in their own way and in ac-
cordance with their parochial interests. The result is policies and actions that
are simultaneously baffling and seemingly contradictory to the outside ob-
server. A widely publicized example is the effort, since the 1990s, to reduce the
absolute number of SOEs and spur more private entrepreneurship. However,
even as they promulgated this goal, China’s central authorities enshrined the
state-owned and state-planned economy as the core of China’s economy. Ac-
cordingly, SOEs were backed with funds that were denied to private entrepre-
neurs. The amended wording in the Chinese constitution, adopted at the
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Eighth National People’s Congress in 1993, declared: “The state-owned econ-
omy, namely, the socialist economy under ownership by the whole people, is
the leading force in the national economy. The state ensures the consolidation
and growth of the state-owned economy” (PRC 1993; emphasis added).
A recent example of conflicting goals in the realm of innovation policy is

the technology-standards policy. Analyzed as a coherent strategy for upgrading
national technological and innovational capabilities, it seems to have many fea-
tures that are both counterproductive and contradictory. However, as we shall
delineate later in this chapter, the logic becomes clear if the standards policy is
analyzed as a group of procedures developed by a multitude of agencies and or-
ganizations, each interpreting the procedures differently in an attempt to ad-
vance its own power, goals, or perception of the national interest. Indeed, when
seen through this lens, the proliferation of Chinese technological standards is
quite logical.
What makes sense for political dynamics creates another layer of uncertainty

for economic actors. This uncertainty, again, incentivizes enterprises and indi-
viduals to prefer short-term economic growth above all else and to shy away
from long-term high-risk activities. Consequently, at least as important to the
behavior of economic actors are the processes of policy debates rather than
their often long-delayed final outcomes. It is therefore imperative to under-
stand the various kinds of uncertainties and the areas in which they operate
and to trace how they shaped the development trajectory of the Chinese IT in-
dustry, especially with regard to R&D and innovation.
In the next sections, we analyze how the persistence of structured uncer-

tainty, interacting with other key elements of the Chinese system, led the IT
industry to adopt “run of the Red Queen” logic, which then became its modus
operandi, even for types of growth and enterprises that vary significantly be-
tween regions. We examine two critical domains that are primarily under the
control of national-level actors: telecommunications and domestic technology
standards. Looking at these domains allows us to describe the various actors and
to analyze their dynamic interactions in policy making. We then follow with
an analysis of two additional domains—science parks and the founding and
sustaining of “nongovernmental” technological start-ups (minying enterprises)
—which exemplify what happens when the center delegates entrepreneurial
policy making to the regions without giving them full control over basic eco-
nomic institutions.
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POLICY MAKING AT THE CENTER

As discussed above, the structure of China’s bureaucracy and the somewhat
amorphous nature of power relations within it increase structured uncertainty.
To gain a full appreciation of how these power relations function in practice,
we must understand how policy is made in China and which aspects of policy
are centrally versus locally controlled. A core component of our argument is
that the particular process of reform in China—in which the most extensive
experimentation has been delegated to the provincial and local levels while the
center has remained far more cautious—led to two sets of institutional sys-
tems affecting the behavior of the Chinese IT industry. The first system is the
set of national practices, institutions, and organizations that govern the econ-
omy, specifically those presiding over the transition to China’s current semi-
market economy. These have largely been far less oriented toward market-based
reforms than have institutions and organizations operating at the level of the
provincial or municipal governments. Crucial among these national institu-
tions are those that regulate property rights and other rights, as well as those
that oversee finance, education, and the S&T-research infrastructure. It is these
institutions and organizations that create the national framework within which
China’s local economies operate. Partly because of the influence of structured
uncertainty and partly because of their own internal dynamics these national
institutions reduce long-term risk taking in both large and small companies.
Consequently, national policies channel firms toward process, organizational,
and incremental innovation, limiting the development of novel technolo-
gies.
The second institutional system comprises the organizations and institu-

tions that have effectively separated China into a series of regional economic
fiefdoms, which both compete fiercely and cooperate with one another and
the center. This dynamic, wherein each region develops its own unique
strengths, has facilitated China’s rise to global supremacy in many stages of
production while deterring businesses and entrepreneurs from engaging in cut-
ting-edge novel-technology and novel-product development. Thus, the dual-
track nature of reforms and the deeply ingrained structured uncertainty at every
level of the political-economic system have significantly influenced the partic-
ular development trajectory of the IT industries. To elaborate on this argument
and show its dynamics, we focus on two crucial domains in the development
of the IT industry—telecommunications and domestic technology standards
—explaining how the political conflicts around them were solved at the na-
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tional level and presenting the dynamics of the policy process and the far-reach-
ing impacts of structured uncertainty in action. Doing so also allows us to an-
alyze the various organizations in China that play a role in S&T and in inno-
vation policy making and implementation: MOST, the MII, the national
academies and universities, the NDRC, the CCP, and SASAC.This analysis al-
lows us to inquire into the extensive matrix structure of the Chinese bureau-
cracy, the major differences between formal and real power, and the impact of
these on the growth trajectory of the Chinese IT industry as a whole. We con-
tend that the constellation of power at the center allows for regional policy en-
trepreneurship and a plurality of actions with regard to the IT industry, but
within significant limits. These limits and, especially, the ever-present encom-
passing uncertainty unleash the impressive Chinese capabilities for many forms
of innovation while simultaneously inhibiting the development of novel-prod-
uct-innovation activities.
We start with the domain at the heart of the IT revolution—telecommuni-

cations. We then move to look at the development and internal logic of what
most observers view as the current uniquely Chinese national R&D and in-
novation policy—Chinese domestic technology standards.

I JUST CALLED TO SAY I LOVE OWN YOU:

THE HEAVY AND CONFUSED HAND OF

CENTRAL GOVERNMENT CONTROL IN

THE TELECOMMUNICATIONS MARKET

The telecommunications sector in China provides a clear example of a tangled
policy environment beset by structured uncertainty and hemmed in by limits
on free-market-based behavior. The central government, with its conflicting
ministerial and organizational interests, regional governments seeking to pro-
mote the best services and most rapid expansion of access, and enterprises seek-
ing profits all compete fiercely for dominance. This section shows how much
arbitrary control the central state wields over this critical IT sector, how enter-
prises cope with uncertainty from above, and how technological changes, in-
novation, and growth affect government behavior toward these sectors.
The telecommunications industry and services sector has been officially re-

formed, and now features competing operators overseen by a separate regula-
tory agency, a significant change from 1994, when telecommunications opera-
tion was an integral duty of the MPT.11 However, the continual policy shifts,
changes in management, and direct interference by many different, and some-
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times competing, national political actors have discouraged novel-product
R&D activities. Thanks to the central importance of telecommunications to
the IT industry, this instability causes significant ripple effects throughout the
industry as a whole. Nonetheless, even with these limits, state action has also
been positive, since it has facilitated the development of the telecommunica-
tions industry and provided a platform on which telecommunications-enabled
businesses can develop.
For these reasons, the telecommunications sector perfectly illustrates our ar-

guments concerning structured uncertainty, the strong hand of the central state
in critical areas of the IT industry, and the impact of central-government poli-
cies on the kinds of R&D and innovation activities in which the industry en-
gages. Through the development and reform of the telecommunications in-
dustry, one can easily trace the impacts of central conservatism and intervention
in critical high-technology sectors, the lack of institutionalization in policy
making and execution, and the impacts of the pervasive climate of structured
uncertainty.
Telecommunications is one of the largest and most concentrated sectors of

the Chinese economy. In 2006, telecommunications accounted for as much as
7% of the output of the entire Chinese economy, standing at 1.477 trillion
RMB.12 The sector also remains one of the key strategic economic sectors con-
trolled by SOEs (Low 2005; I. Wu 2009).13 State-owned telecommunications
operators account for one-sixth of all assets directly controlled by the central
government through SASAC. These firms bring in 20% of SASAC’s corporate
profits (C. Li 2006). Despite China’s accession to the World Trade Organiza-
tion (WTO), telecommunications network operation remains almost exclu-
sively a Chinese state domain.14 China’s telecommunications industry has
undergone extensive reform, restructuring, and re-restructuring since the in-
troduction of limited competition in 1994. Telecommunications remains a po-
litically controlled domain imbued with competing interests from the SOEs,
their owners, the national regulator, and several other ministries, all of which
are part of the state structure, as well as from equipment suppliers, many of
which are also partly or fully owned by various state agencies.15 This mixed
structure, which, as we note below, also frequently involves the movement of
high-level personnel from industry to government to regulator and back again,
points to a far from fully competitive market in which both the providers and
the regulator do not enjoy independence from political, as opposed to profes-
sional, concerns (I. Wu 2005).
Until 1994, telecommunications operation was an MPTmonopoly. The sec-
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tor operated similarly to mostWestern national telecommunications operators
until they were widely deregulated and privatized in the 1980s and 1990s.16

The MPT was formed in 1950 as part of the initial Soviet-style reorganization
of the Chinese government. The MPT handled operation of postal and
telecommunications services, while the Ministry of Electronic Industry (MEI)
was responsible for the development and production of hardware for the sec-
tor (Chung 2002). During the 1950s, beneath the MPT, six dedicated Posts
andTelecommunications universities—youdian daxue (邮电大学), known col-
lectively as the “yous”—were established to train cadres for ministerial or in-
dustry roles in posts and telecommunications.17 The telecommunications sec-
tor thus recruited its cadres and professionals from within its own educational
system, especially from the Beijing University of Posts and Telecommunica-
tions (Beiyou), the hegemon of the yous. As recently as 2006, three of the top
seven directors of China’s telecommunications operators were graduates of
Beiyou (C. Li 2006). This system remained unchanged until 1998, when MPT
control over the yous formally ended and the universities joined China’s gen-
eral higher education bureaucracy (Xia 2007a).
The 1994 reform had two goals: to adapt the sector to the structural changes

in the quasi market economy and to meet the MEI’s demands for a second op-
erator so that it could compete with the MPT, which increasingly encroached
on the MEI’s economic territory—equipment manufacture. However, the re-
form effort was extremely limited. Although China Unicom, an MEI enter-
prise, received both wireless and landline licenses, the capital costs for landline
precluded its extensive development. The MPT (through its operator, China
Telecom) frequently refused interconnection, making Unicom’s service highly
unreliable. China Unicom remained a small player through 1998, a significant
delay in light of the sweeping technological changes occurring in the industry.
The impact this huge delay had on the development of the IT industry and the
whole of China’s economy, which relies on affordable and dependable telecom-
munications, can only be imagined. The MPT’s resistance to further deregu-
lation hampered development of modern telecommunications even as the in-
formation revolution began to take hold.
In 1998, China Telecom ranked as the eleventh-largest telecommunications

operator in the world, with $24.061 billion in revenue (ITU 2007; J. Wang
2001).18 China Telecom’s sole competitor, China Unicom, had only a 5%mar-
ket share. Even in 2005, China Mobile’s profits of 53.6 billion RMB were nearly
ten times those of China Unicom (C. Li 2006). This monopoly market struc-
ture led to predictable results—even the most minimal of services were un-
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available. For example, in the mid-1990s, installation of a new residential phone
line cost 5,000 RMB ($610) in Beijing with an average waiting period of six
months (DeWoskin 2001).19 In the early 1990s, mobile telephone service was
so high priced—China Telecom levied a 28,000 RMB ($3,500) fee when users
purchased a new phone—that even businesses found the cost prohibitive
(Y. Lin 2004; Xia 2007a).20

It is not surprising, then, that by 1998 the growing gap between China and
the West in telecommunications development moved the central government
to take steps to break up the MPT’s monopoly. Nonetheless, this was done in
a classic Chinese way: the MEI, which led the 1994 pro-deregulation group, was
merged with the MPT to become the MII (Chung 2002).21 Mixing the two an-
tagonists was effective in neutralizing opposition and forcing some change. It
did, however, reduce the urge for extensive restructuring. China Telecom (and
its later divisions, China Mobile and China Netcom) continues to dominate
Chinese telecommunications.22

Since 1998, the sector has been best viewed as a quasi-competitive semi-
market. Political reforms in 1999 limited the MII’s role to being solely the in-
dustry regulator. Paging services became the responsibility of a separate entity
—the China Paging Group—and China Telecom was formally established.
Ownership over China Telecom was transferred from the MII to SASAC. In
2000, China Telecom was divided again when its mobile division became the
China Mobile Communications Group. In 2002, China Telecom split into
two landline only operators—China Telecom and China Netcom. China’s
final landline operator, China Tietong (formerly China Railcom), developed
with the backing of the Ministry of Railways, separately from the MII. Its
landline and Internet network mostly followed the right-of-ways along rail-
road tracks. This system of five operators—two in mobile, three in landline—
lasted six years. In May 2008, the five companies were reorganized into three
consolidated and integrated mobile-landline-Internet service providers, all still
state owned.23

These oligopolistic industry structures remain tightly controlled and under
the frequently unpredictable influence of the central state; as a result, the com-
panies have limited ability to innovate. While formally separate commercial
entities, these corporations are tightly bound together, not only through final
ownership—by SASAC and the State Council—but also by being managed by
a closely knit group whose members tend to rotate between the companies and
the MII.24 The CEOs, presidents, and board members of the telecommunica-
tions companies are all appointed by the State Council through SASAC. The
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promotion, transfer, and demotion of top managers in these SOEs remain po-
litical decisions: all suggested appointments are officially nominated and ap-
proved by the CCP Organization Department (Xia 2006).25 This ensures that
political concerns take precedence in the management of these “commercial
enterprises.”26 Political meddling in management includes the shuffling of
boards, CEOs, and chairmen from companies to their erstwhile competitors.
In addition, most managers spend long spells in government before being given
their first management roles. The truth that government supervisors, and not
shareholders, retain final authority over management can be seen in a selection
of 2004 and 2008 management transfers among telecommunications opera-
tors (see figure 2.2).
Political control is used in ways that further dilute incentives for true com-

petition and innovation. Because management shake-ups routinely involve the
transfer of top managers from or to their former rivals, managers are careful not
to fully destroy what might very well be their next job. The situation was aptly
described by one of our interviewees: “Generally speaking, entrepreneurship in the
Chinese telecommunications sector is yet to be established. Even telecommuni-
cations company heads are basically government technocrats promoted and de-
moted according to a political logic, and not businessmen” (authors’ interview).
The politicization of management and the transfer of top managers to their

former competitors illustrate the principle of structured uncertainty. Specifi-
cally, these changes show how the configuration of power among the party, the
government, and the enterprises matters even more than formal bureaucracy.
As stated before, telecommunications companies have become market-oriented
state-owned corporations separated from their former ministerial and political
masters. Although this structure, as applied to boards, investors, and the search
for profits, is the formal structure, the final decision-making authority in this
case remains the top-level State Council masters.
The transfer of managers ensures that the companies remain under the in-

fluence of political masters and are motivated by the State Council’s perceived
goals for structuring the industry and accomplishing national informational-
ization. Reforms and changes have less to do with the established institutional
setting than with political deals between individuals and their power factions,
made in a sphere at least once removed from the sector itself. The power cen-
ter, while not fully visible, exerts direct influence over the behavior of the sec-
tor, regardless of the interests of the companies or the market. Thus, it is never
fully clear to companies and their managers what the appropriate behavior is
or what their interests and goals should be. This uncertainty, as detailed below,

Rules of the Run 55



2004 2008

China Telecom
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China Tietong

China Mobile

MII

China Unicom

China Netcom

Zhang Yongping –
China Netcom (Shandong) China Tietong – Pres

Zhang Chunjiang –
Vice-Minister MII (2003)

Wang Xiaochu – CEO
China Mobile (Hong Kong)

Chang Xiaobing – VP
China Telecom

Wang Jianzhou – CEO
China Unicom

China Netcom –
Pres (2003)

China Telecom – CEO

China Unicom – CEO

China Mobile – Chair

Zhang Yongping – Pres
China Tietong

Zhang Chunjiang – Chair
China Netcom

Shang Bing – CEO
China Unicom

Zhang Xiaotie – CEO
China Netcom

Yang Xiaowei – Exec Dir
China Netcom

Miao Jianhua – Exec Dir
China Netcom

Zhao Jibin – VP
China Tietong

Li Zhengmao – VP
China Unicom

China Mobile (Tianjin) –
GM

China Mobile –
CCP Sec and VP

China Telecom –
CCP Sec

China Mobile – VP

China Telecom –
Exec Dir

China Telecom

China Mobile – VP

China Mobile – VP

Figure 2.2—Management Transfers among Telecommunications Operators, 2004–2008

Source: China Mobile 2008; China Telecom 2010; China Unicom 2006, 2008a, 2008b; C. Li 2006; Ming 2008; Ye 2008



directly affects the development trajectory of innovation capabilities, R&D,
and the structure of the telecommunications market in China.
In addition to the uncertainty stemming from the method and frequency of

promotion and transfer of high-level managers, the actual lines of authority, in-
terest, and loyalty in Chinese telecommunications are similarly opaque. Own-
ership rights are formally exercised by SASAC, whose stated goal is to ensure
the profitable and stable restructuring of SOEs (SASAC 2003). Officially, the
MII serves as the impartial industry regulator and governs the telecommuni-
cations industry but does not make telecommunications policy. Responsibility
for making and enforcing policy lies with the State Council itself.27 The
NDRC sets social and developmental goals for the industry, such as universal-
service obligations. Thus, it can be seen that even in this idealized, institu-
tionalized, and functionally differentiated setting, various state actors—owner,
regulator, and social policy planner—all set their own, frequently contradictory
goals for the companies.
Despite having defined roles, the reality of political action in the telecom-

munications sector is even more ambiguous. For example, the MII suffers from
a split personality that affects its behavior in the market. Supposedly, its sole
role is that of regulator; yet many MII officials still view it as the rightful op-
erator. Not surprisingly, MII regulation has strongly protected the profits and
interests of the incumbents and controlled their competitors’ actions (Wu
2009). Furthermore, while the regulator officially has no market interests, its
national telecommunications research institution, the Chinese Academy of
Telecommunications Technology (CATT), is the owner of the Datang Group,
the largest producer of equipment for the homegrown TD-SCDMA 3G mo-
bile standard (L. Chen 2005; Xia 2007a, 2007b; Xia and Lu 2008).
These dynamics clearly influenced the development of the landline and mo-

bile telephony markets after 1998. After the breakup of the incumbent MPT
monopoly in 1998, the bulk of the landline and Internet services became the
property of ChinaTelecom. In landline telephony, competitors included China
Netcom (after 2002) and ChinaTietong. The incumbent operator, China Net-
com, and China Tietong were explicitly barred from participating in the mo-
bile telephony market. Mobile licenses were initially granted only to China
Unicom and China Mobile.28 Tight market restrictions and extremely high
barriers to entry—all the companies are SOEs, licenses are only granted to in-
cumbents, and no foreign participation is allowed—do not suggest the exis-
tence of a truly competitive market. Regulatory limitations and the occasional
shuffling of top-level managers suggest that the government sanctions only
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controlled competition (Xia 2006, 2007a, 2007b). Indeed, managerial switches
by SASAC are designed to encourage cultural convergence among the actors as
well as to prevent “malicious competition” among them (Xia 2007a).
For example, as part of this “gentlemen’s” competition from 2002 to 2008,

an informal agreement divided China into specific geographic domains and, in
so doing, created de facto regional monopolies for the dominant landline op-
erators. China Telecom dominated China south of the Yellow River, while
China Netcom dominated northern China. The two operators were formally
urged to compete nationwide but effectively enjoy regional monopolies, which
they inherited as a result of the 2002 administrative division of China Telecom
along geographic lines (Xia 2006).29

What does this degree of central control and interference mean for innova-
tion? The lack of full market competition effectively shields China’s telecom-
munications companies from the need to compete on the basis of novel-prod-
uct innovation.30 Incremental improvements to, and enlargement of, their
networks are more than sufficient to ensure handsome profits. Moreover, since
top managers are very much aware that if all goes well and they do not make
any grave mistakes, they will likely be promoted and transferred to one of their
rivals within a couple of years, they have little incentive for extensive investment
in novel-technology, which, although it might give their current company an
edge or even propel it to market dominance, carries high personal risk. Adding
to the uncertainty is the fact that although duties are defined, the actual au-
thority or ability to enforce telecommunications laws—particularly against the
MII-backed incumbent—is questionable.31 This raises uncertainty about the
future viability of different players as well as concerns about the willingness of
incumbents to bend or break rules in order to preserve their market positions.
Uncertainty over enforcement also serves to direct the innovation activities of
operators away from novel-product innovation, since there is little guarantee of
the legal protection of profits, property, or technology if the licensing regime
changes or enforcement becomes strict.
Mobile telephony illustrates the dynamic of insufficient regulatory author-

ity and unpredictable outcomes against the powerful operators. Until 2008,
China strictly regulated telecommunications operators, limiting them to either
landline or mobile telephony. While officially restricted by its MII license to
offer only landline services, China Telecom was unable to resist the fruits of a
growing mobile market, and the MII proved too tied to the company to pre-
vent it from entering that sector.32 Starting in 1998, China Telecom began to
overtly disregard national regulations by offering a personal handy-phone sys-
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tem (PHS) of locally enabled mobile phones called xiaolingtong (XLT) (Yuan
et al. 2006).33 XLT handsets operate solely within a specific urban market—
for example, Shanghai—and so China Telecom justified the service by arguing
that the service was not a competing mobile service. Proving the tolerance given
to multiple and oft-times contradictory interpretations of policy, the MII de-
cided to allow this creative interpretation of landline and mobile voice-tele-
phony regulations.34

The choice of XLT was significant in shaping the trajectory of mobile te-
lephony technology in China—a concern that was part of the initial MII op-
position to the technology. From the point of view that novel-product inno-
vation is the key to national prosperity and strength, XLT was a major inhibitor
of the technological upgrading of China. The success of XLT ensured there has
been no incentive for China Telecom to push any of the more advanced tech-
nologies. Moreover, until recently it was administratively prevented from en-
tering the mobile market outside XLT. With no ability to profit from innova-
tion or new mobile technologies, and despite the fact that mobile telephony
will continue to dominate China, ChinaTelecom preferred to use off-the-shelf,
incrementally improved, low-cost technology. XLT is considered a mature tech-
nology with little room for further innovation. It has limited data-transfer ca-
pacity (128megabits per second), is prone to signal interruption because of low
transmission strength and frequent transmitter changes, and cannot—by MII
regulation and the microcell structure of its transmission technology—provide
intercity roaming. This should limit its market to those with limited mobility
and low data-transfer demands (Yuan et al. 2006). In addition, rather than
contribute to novel-product innovation within ChinaTelecom and China Net-
com, the XLT market is ripe for cross-subsidization, which would allow the
two to gain market share on the basis of cost rather than service or any tech-
nological innovation arising from their traditional landline sectors, whose rev-
enues are protected by their regional monopolies (Xia 2006).
With more than ninety-one million subscribers in 2006, XLT had gained

16.5% of the mobile telephony market, and the rise of XLT contributed to
skewing competition in mobile telephony away from technology toward price
(as the two mobile operators, China Mobile and Unicom, were quick to point
out). By successfully employing XLT solutions, China Telecom lowered the in-
centive of mobile operators to invest in expensive new technologies but raised
their incentive to expand service and drive down costs at a given level of tech-
nology. It also focused the attention of many equipment manufacturers on
older technology, again narrowing the scope for novel-product innovation.
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Nonetheless, from the broader perspective of innovation and economic
growth, the same story looks very different. XLT has allowed millions of Chi-
nese, particularly those with limited disposable income and personal mobility,
to gain access to mobile technology (Yuan et al. 2006).35 Furthermore, XLT
technology forced the two mobile operators to lower prices and concentrate
on affordability. This ensured that the penetration of other mobile technolo-
gies was more rapid than it would have been otherwise and lowered the cost of
voice-telephony access across all levels.
Since the benefits of mobile telephony to economic growth are widely

known, it might well be that given the particularities of telecommunications in
China, XLT should be considered the best thing that could have happened to
mobile telephony; not least, it provides strong support for telecommunica-
tions-equipment manufacturers such as ZTE (Q. Lin 2003; Yuan et al. 2006).
Furthermore, while probably lowering the chances that a Chinese company
would be the first to come up with the equivalent of the iPhone, XLT tech-
nology did usher in significant innovation in low-cost mobile telephony. As
stated by a PHS handset general engineer at ZTE: “PHS was born in Japan
but grows up in China” (Q. Lin 2003). As the less developed world becomes
the new frontier of the industry, it would be ironic if Chinese companies, by
specializing in a somewhat “lower” technology, find themselves with a signifi-
cant competitive advantage thanks to their XLT experience.
The notion that XLT should be seen as a positive development for innova-

tion and economic growth is further strengthened by an analysis of the mobile
telephony sector in China. Indeed, the sector itself is another area in which
central regulation stifles innovation and increases uncertainty. Set up as an ef-
fective duopoly and protected by restrictive regulations and licensing, two dom-
inant companies—China Mobile and China Unicom—had little incentive to
compete on innovation and technology development.36 This was especially
true because state action ensured that China Unicom did not become a true
competitor of China Mobile. Created in 1994 as an SOE to compete with the
then-monopolistic China Telecom, China Unicom was forced in 2000 to offer
services based on two competing technologies: the Global System for Mobile
Communications (GSM) and code division multiple access (CDMA).37 De-
Woskin (2001) notes that the decision to adopt CDMA was largely a political
one with little commercial justification. This duplication of technologies added
cost and complexity, since each system requires a separate and expensive trans-
mission infrastructure. As a result, since China Unicom’s heyday in 2001, when
it offered only GSM services and controlled approximately one-third of China’s
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mobile market, its market share has sharply declined, and just when mobile
telephony uptake was at its peak. By 2007, China Unicom had reached its post-
1990s nadir, one-fifth market share, and was saddled with a huge investment
(100 billion RMB) in the CDMA network infrastructure (EEO 2008).
China Mobile, split from China Telecom in 2000, not only started with a

significantly larger market share than China Unicom, but was also allowed to
operate a solely GSM system, ensuring its de facto quasi-monopolistic stran-
glehold on the market. Therefore, direct state interference in the management
of China Unicom left China with a duopoly overwhelmingly dominated by
one company—China Mobile. Because no other entrants were allowed into the
market, both players had a strong incentive to preserve the status quo. They did
not need to upgrade their transmission technologies, since continued rollout at
a given level of technology remained highly profitable (Q. Lin 2003). Moreover,
with continued delays in the licensing of 3G technology (more of which in the
discussion of domestic technology standards below), there was little incentive
to invest in 3G-transmission technologies. China was one of the last mobile
markets in the world to implement commercial 3G in any format (Lemon
2008a).38 The delay has been costly for the advancement of China’s capabili-
ties as a telecommunications leader, yet it has not inhibited the rapid growth
and penetration of mobile technology, albeit at lower levels of technological
sophistication.
As an extremely critical and sensitive technology area, telecommunications

remains the target of policy and market intervention by all levels of the state.
In May 2008, the MII, the NDRC, and the Ministry of Finance announced an-
other major restructuring of the telecommunications market, this time in the
direction of consolidation. The proposal, “Announcement on Deepening the
Reform of the Structure of the Telecommunications Sector,” rendered existing
regulations defining mobile, broadband, and landline telephony obsolete. The
reform’s declared goal was to increase competition, penetration, and service
quality; however, it amounted to further consolidation of the oligopoly. China
Unicom and China Netcom merged, and China Telecom purchased China
Unicom’s CDMA business. China Mobile merged with the landline and asym-
metric digital subscriber line (ADSL) broadband services of China Tietong. In
this way, the MII hoped to create three large, fully integrated telecommunica-
tions companies, each offering landline and mobile telephony services. As in the
past, a major personnel swap among the leading telecommunications players
accompanied the restructuring. Once consolidation of the operators into three
integrated companies was completed, each was issued a 3G license that gives
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them—at least theoretically—an equal basis for next-generation mobile ser-
vices (see figure 2.3 for a schematic history of the major restructuring of the
telecommunications market in China, to date).
To conclude, the telecommunications industry in China clearly reflects the

conservative and interventionist hand of the central state in the IT industry.
Telecommunications is the basis of all IT businesses—and is especially im-
portant to services. For historical, institutional, and political reasons, this crit-
ical sector remains the domain of the state, not the market. Uncertainty reigns:
managers are transferred by political whim, and policies are implemented—or
not—with only limited adherence to the declarations or intentions of the nom-
inally controlling bureaucracies. Market actors continue to be constrained by
regulations designed to restrict or channel competition.
This reality has not changed despite the radical shifts in China’s economy

through the 1990s and 2000s. The impact of the latest restructuring will likely

Rules of the Run62

Ministry of Posts and Telecommunications

China Telecom
- Ministry of Posts and Telecommunications

China Unicom

China Railcom
- Ministry of Railroads

1950-1993

1994

1998

2000

2002

2008

Full Service Operator - Landline and Mobile Licensed Landline Operator

Licensed Mobile OperatorMinistry-run Operator
Key

2004

China Railcom
- Ministry of Railroads

China Mobile

China Mobile

China Mobile

China Unicom

China Unicom

China Unicom

China Unicom
- CDMA introducedChina Telecom

China Telecom
- South China

China Telecom
- South China

China Netcom
- North China

China Netcom
- North China

China Unicom-NetcomChina Telecom
- CDMA network purchased from Unicom

China Mobile-Tietong

China Tietong
- To SASAC

China Telecom*
- To SASAC

Figure 2.3—Evolution of China’s Telecommunications Oligopoly
* Paging services and satellite telephony were also split from China Telecom in the late
1990s, but these are not significant market players.



depend partly on the fate of China’s indigenously developed TD-SCDMA 3G
standard. Likewise, the interests of China’s telecommunications-hardware man-
ufacturers and their international businesses will be strongly shaped by the on-
going fractious debate on whether the country should go it alone in telecom-
munications. The current situation makes it even more difficult for companies
to undertake long-term strategic planning or major R&D, and there is the
added risk that a wave of the State Council’s hand could make an expensive in-
vestment legally unusable. Furthermore, as the next section shows, politics and
structured uncertainty also rule the contested domain of the domestically de-
veloped technological standards.

THE MAD HATTER’S RIDDLE:

TECHNOLOGY STANDARDS IN CHINA

China’s central authorities make frequent use of technology standards as a pol-
icy tool for promoting the development of certain industries. However, as we
will reveal, structured uncertainty also dominates this policy region. Most im-
portantly, the Chinese government does not have a single coordinating body
like Japan’s Ministry of International Trade and Industry (MITI). Different
government and economic actors speak with different voices and pull stan-
dards policies in different directions. As a result, measures get adopted without
full debate or consideration, and are then either abandoned or promoted at
great expense, in many cases only to be quietly forgotten. Technology stan-
dards in China are a hotly debated topic in political, academic, and business cir-
cles—foreign and domestic alike. Perspectives range from support of domes-
tic proprietary standards as a necessary tool for developing brands and novel
technology in China’s IT industry, to strict opposition to domestic standards;
some view standards as simply a cynical new trade-policy tool (Kennedy
2006).39 The actual rationale for, and impact of, technology standards policies
lies between these extremes but there is an element of truth to all sides
(Kennedy 2006). The fact that so many perspectives from China’s own au-
thorities coexist and compete shows that there is no overarching coordination
or planning.
To understand the forms of innovation in China and the approach of eco-

nomic actors to risk and novel-product development, it is important to un-
derstand the role of technology standards. Technology standards serve a useful
purpose: they encourage investment in R&D and help IT companies upgrade
their technological and innovational capacities. However, the nationalistic and
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purely political aspects of standards—as trade weapons or as patronage for fa-
vored firms—increase uncertainty for Chinese companies whose chosen tech-
nology may be excluded once a national standard has been adopted. Thus,
technology standards shape the Red Queen run by encouraging innovation
and development while, at the same time, discouraging firms’ novel-product in-
novation by increasing uncertainty and the fear of being excluded by restrictive
and arbitrarily imposed standards.
We must emphasize that although the supposed goal of Chinese technology

standards is to create indigenous novel technologies and even set global trends,
the fact remains that technology standards themselves adhere to the logic of the
Red Queen run. China’s technology standards are political creations adopted
in sectors for which the system or product in question is already defined.
Hence, even if adopted, they in no shape or form embody novel-product (or
technology) innovation (Stevenson-Yang and DeWoskin 2005). In addition,
the process of setting domestic Chinese standards discourages Chinese enter-
prises and research groups from conducting independent or novel-product re-
search, since they fear that if exclusive national standards are adopted, their
time and resources could end up having been wasted. Accordingly, they avoid
cutting-edge R&D.
Nonetheless, there are two significant benefits to the Chinese domestic stan-

dards: they do encourage some form of R&D in enterprises otherwise disin-
clined to invest in such a high-risk activity; and they have proved to be a pow-
erful tool for forcing foreign standard bearers to lower license fees for Chinese
companies. By lowering the licensing costs, they enhance the profitability of
Chinese companies employing business models that follow the logic of the Red
Queen run.
Why does China seek proprietary, or unique, technology standards? Tech-

nology standards were first created, and are still used, to make technologies
and equipment compatible across companies and regions. Standardization en-
ables the development of applications and products by many companies around
a given technology. A common platform facilitates faster innovation and dif-
fusion, which results, all else being equal, in faster economic growth and de-
velopment.40 Standards provide a degree of certainty that encourages innova-
tion because there is a guaranteed open and secure platform—with a large
potential market—on which to develop new ideas and services. Technology
standards fall into two types: de facto and de jure (Besen and Farrell 1994; Lin-
den 2004). De facto standards are those decided in the marketplace; an exam-
ple is the standards war for video players that was fought between Betamax
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and Video Home System (VHS) (Cusumano et al. 1992).41 Once a standard
wins out and rival technologies are squeezed out of the market—for example,
in the recent battle between HD-DVD and Blu-ray technology, most content
providers in the entertainment industry and many big retailers, such as Wal-
Mart, opted for Blu-ray—all manufacturers who wish to stay in that niche
must adopt the standard. In such cases, the companies that developed the stan-
dard, or the component technologies upon which the standard was built, are
able to secure another revenue stream by demanding royalties on the use of
their technology.
De jure standards are determined by governments, usually acting upon the

decisions made by international standards bodies such as the International Or-
ganization for Standardization (ISO) or the International Telecommunications
Union (ITU), which deals with telecommunications-specific standards.42 Before
making a decision, the standards bodies examine each proposed technology,
down to the level of components and source code.43 If approved, the standard
is officially listed by the ISO or ITU as the standard that all countries and prod-
uct manufacturers should adopt for a given technology. For some technologies,
there is only a single international standard; for others, such as 3G mobile te-
lephony, there are multiple competing, internationally accepted standards.44

For defining a new standard, the ISO and ITU set several conditions for po-
tential applicants. First, the standards must be open, with technology and prod-
ucts made available to all (Kushida 2008; Kushida and Zysman 2009). Second,
for a technology to become a standard, its developer must show that the pro-
posed standard is superior in technology, use, and application across the in-
dustry to which it is to be applied. Failure to meet these two terms may result
in rejection of the standard.45 If the proposed standards are based on propri-
etary technology, the review committee must have access to all technical data
during the approval stage. Proprietary standards that are approved authorize the
payment of royalties by users to the developer. The logic behind royalty pay-
ments is to provide economic incentives for private actors to develop the most
cutting-edge technology and make it widely accessible.
In China, the decision to seek domestic technology standards comes from

multiple sources and accords with different political logics, with institutional
and economic backers for each. In the 1990s, as China emerged as a major
player in the global electronics and telecommunications industries, the gov-
ernment ministries responsible for these sectors (the MII and MOST in par-
ticular) began pushing for indigenous standards (Linden 2004). Such a policy
builds on the historical PRC preference for limiting the country’s reliance on
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foreign technology. An overly simplistic view of technology standards would
suggest that government actors are uniformly in favor of domestic standards,
for nationalistic reasons, while industry is more reticent about unique stan-
dards, for market reasons. However, we contend that a given actor’s institu-
tional affiliation does not predetermine his or her perspective on domestic stan-
dards. There are actors in the technology bureaucracy who are opposed to
shutting out foreign competition through domestic proprietary standards, and
there are industry actors fully in favor of developing exclusive Chinese stan-
dards.
The debate revolves around three key issues: nationalism, economic devel-

opment, and bureaucratic politics. Since the 1980s, Chinese government pol-
icy has pursued the rapid dissemination of information technology at the
lowest possible cost (Kroeber 2007). This has led to a general disregard for in-
tellectual property rights (IPR)—foreign and domestic—and great disdain for
paying royalty fees to foreign companies, especially in order to compete in stan-
dardized industries (Stevenson-Yang and DeWoskin 2005). Nationalistic op-
position to paying foreigners for the right to use a standard is strong in the bu-
reaucracy, academia, and even within the IT industry. Foreign standards
dominate China’s IT industry, and having to pay to use them cuts into already
slim profit margins and is seen as leading to “overwhelmingly cruel competi-
tion” (Suttmeier et al. 2006; Zhong 2004). While the different actors, public
and private, disagree on the proper path that should be followed to rectify this
situation, they all agree that Chinese companies should not have to pay for the
right to use a technology that every economic actor is required to use.
Second, economic concerns dictate the approach of certain actors to do-

mestic standards. Occasionally, economic growth concerns overlap with na-
tionalistic ones. Given that proprietary standards exist, China’s IT manufac-
turers must pay foreign consortia for the right to use certain technologies. In
industries with already low profit margins because of commoditization, such ex-
penses are seen as retarding China’s growth and the development of indigenous
technology (Powell 2006; Suttmeier et al. 2006). Lower profits, so the argument
goes, mean insufficient funds to reinvest in technology R&D. This holds back
China’s companies, which find themselves trapped as the lowest-value-added
final-stage assemblers for finished IT goods. Actors who support domestic stan-
dards for China believe they will alleviate the burden of fees for foreign pro-
prietary standards. Furthermore, proponents of strong domestic standards poli-
cies argue that foreign companies would then be forced to conform to Chinese
standards in order to access the coveted Chinese market. This would serve the
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dual purpose of bringing royalty fees into China and giving Chinese manu-
facturers access to foreign core technologies when the foreign and Chinese part-
ners collaborate on making technologies compatible (Kroeber 2007; McDon-
ald 2006; People’s Daily 2004).
Finally, traditional bureaucratic politics also plays a role in the standards de-

bate in China. Standards development brings in grant money and increased
recognition from government units. Increased recognition helps open more
doors to cooperation and financing, which in turn serves the interests of many
actors in the Chinese Academy of Sciences, national research institutes, and
universities. Therefore, the proliferation of uniquely Chinese standards strongly
serves their parochial interests (authors’ interviews). For companies with less
than stellar success in selling to international markets, the incentive to partic-
ipate in standards development may even be greater, given the potential that a
proprietary Chinese standard could emerge, shutting off foreign competition
and leaving the company in a domestic monopoly position.46

Taken together, these three perspectives shed light on the development of
Chinese domestic standards—arguably one of the strongest national-level in-
fluences on the behavior of the Chinese IT industry. The creation of standards
policy is a classic example of structured uncertainty and the conflicting, and at
times confused, relations between China’s central state ministries and industry,
which frame the economic climate in which regional policies and business
models develop. The types of standards implemented and the decision to issue
or withhold licenses increase uncertainty about the future of any given tech-
nology. Fighting for influence within the government shapes the emergence of
different standards, often without concern for the industries that would be
most affected by such a change. Because of this, the development of standards
policy provides a revealing look at the relationship between China’s central gov-
ernment and the industries for which it sets general policies and guidelines. At
times, the central state acts on behalf of and in accordance with the interests
of industry, as in the case of trying to negotiate lower rates for core-technology
licenses in DVD players or 2G mobile telephony. At other times, the central
state has acted on behalf of patron enterprises, with little concern for the over-
all market situation or the industry’s growth. As will be shown later, it is local
governments, operating within the limitations of the central state and its poli-
cies and regulations, that have attempted to support industries in more effec-
tive, market-conforming ways. Their actions have enabled incomplete or even
wholly absent central-government policies and economic legal reforms to bear
fruit in economic growth.
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To illustrate these dynamics at work and show how they constrain novel-
product R&D while unleashing innovations across a broad spectrum of the in-
dustry, we turn to two cases of domestic technology standards development in
China: DVD encryption and the TD-SCDMA standard for 3G mobile. These
illustrate how standards both encourage and constrain innovation in China and
how fighting within the government prevents coherent policy making, thus in-
creasing the uncertainty under which economic actors must compete.
In the late 1990s, Chinese manufacturers began to assemble a then-new and

relatively high-technology consumer electronic system—the DVD player.47

As had happened with other IT industries in China, rapid market entrance by
multitudes of similar, nondifferentiated firms ensued. This contributed to an
extremely rapid decrease in the cost of DVD players. Falling prices increased
their popularity in foreign, and eventually domestic, markets, which only en-
couraged further production.48 Just as with video compact disc (VCD) play-
ers, while Chinese manufacturers successfully pushed for the expansion of do-
mestic component production, the highest-value-added components—the
video decoder and optical pickup chips—remained the proprietary technol-
ogy of foreign firms (Kennedy 2005).
Throughout this period, many Chinese DVD-player companies barely man-

aged to earn profits on their operations. Companies attributed their extremely
low profits to excessive licensing and royalty fees levied by foreign IPR-hold-
ers on key DVD components.49 China’s government adopted two simultane-
ous policies to address the difficulties faced by their manufacturers. Facing in-
creased scrutiny and the enforcement of licensing fees as a result of WTO
accession, the central government renegotiated required royalty fees for do-
mestic manufacturers from more than $20 per unit to $13.80 for technologies
from Toshiba, Matsushita, JVC, Mitsubishi, Hitachi, Time Warner, Philips,
Sony, and Pioneer (Linden 2004; People’s Daily 2004). While this helped re-
duce costs, many Chinese manufacturers still perceived as unfair the need to
pay royalties and reduce already thin profits (Clendenin 2006). While the cen-
tral government sought lower royalty payments, an assortment of government
research institutes and DVDmanufacturers collaborated under the auspices of
the MII to form an industry alliance: Beijing E-World Technology. This in-
dustry alliance committed itself to developing China’s own DVD-style tech-
nology standards for use both as a bargaining chip with foreign companies and
as a technological-upgrading vehicle for member companies (Clendenin 2006;
People’s Daily 2003; Smith 2003). In 1999, the MII and the State Trade and Eco-
nomic Commission provided $1.2 million to begin development of Chinese
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digital video technology (Smith 2003). Two years later, Beijing E-World pro-
duced the Advanced High Density Disc System (AVD). For the next several
years, the MII would promote AVD as China’s national standard, adopting it
in 2005 (Powell 2006).
However, the rapidly increasing popularity of standard DVD players in

China’s domestic market had largely removed the market incentive for a com-
peting standard. Nonetheless, Beijing E-World paired the AVD system, which
was seemingly stillborn, with a “basically compatible” Taiwanese system called
Enhanced Versatile Disc (EVD). The Taiwanese partners, for reasons never
fully disclosed, backed out of the arrangement shortly thereafter. Despite the
much lower royalty fees paid for the domestically developed AVD system, the
popularity and relatively low cost of standard DVD players meant that AVD
never managed to gain any market share. Furthermore, although AVD was able
to generate higher-quality images, the low quality of most Chinese TV screens
meant the improvement was unnoticeable—and therefore of little interest to
the consumer. The technology and standard had been successfully developed,
but without consideration for market realities or its appropriateness for Chi-
nese consumers.
In April 2004, nineteen IT consumer-electronics manufacturers, including

Skyworth, Changhong, and TCL (also members of Beijing E-World), an-
nounced the creation of another industry alliance to promote yet another com-
peting standard—High-Clearness Video Disc (HVD) (CTN 2004a). Also in
2004, the Beijing K-City High Definition Electronic Technology Company
formed an alliance to promote its own homegrown high-definition DVD stan-
dard—High Definition Video (HDV) (AsiaInfo 2004). Hedging their bets in
response to uncertainty over which standard would be viable, Skyworth,
Changhong, andTCL joined this alliance as well. Both standards added to the
confusion among Chinese consumers.
In 2004, the HVD and HDV alliances cooperated to prevent the central

government from anointing AVD-EVD as the national standard (CTN
2004b). The technology advantage of AVD-EVD was further eroded by the
arrival of the High-Definition Digital Video Disc (HD-DVD) and Blu-ray
high-definition formats. As early as 2006, it was clear that AVD-EVD was un-
successful, since sales remained in the hundreds of thousands of units per year
rather than the millions predicted (Clendenin 2006). By 2008, all three Chi-
nese formats, AVD-EVD, HDV, and HVD, had proved to be market failures.
The MII had succeeded neither in creating a protected and proprietary na-
tional standard nor in helping China free itself from a foreign technology.
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From a purely economic perspective, government and industry invest-
ment in alternative DVD technologies has had a largely negative result. Large
amounts of resources were channeled into the development of alternative tech-
nologies, which—at least in retrospect—were clearly not market viable from
the beginning.While the effort marshaled the resources of many Chinese man-
ufacturers and brought them together for a common purpose, the existence of
similar competing standards, often developed by companies participating in
multiple alliances in order to hedge their bets, starkly revealed the lack of long-
term planning and organizational capacity by the central state. The failure to
develop a DVD technology standard once again reveals that China’s central
government is not at all an all-powerful coordinator or industrial organizer in
the vein of a traditional East Asian developmental state (Johnson 1982; Wade
1990; Woo-Cumings 1999; Zysman 1983).
The AVD-EVD standard also failed to break China’s dependence on for-

eign proprietary-technology standards. The AVD-EVD system still relied on
codecs, the VP5 and VP6 video codecs, that were developed and owned by a
U.S. company, On2 (CTN 2003; Yoshida 2003). (A codec—from “coder-de-
coder”—is a device that encodes a digital stream for transmission and decodes
it for playback.) In addition, the decoder for AVD-EVD was developed with
foreign assistance, in this case in cooperation between the U.S. company LSI
Logic, and Beijing Homaa Microelectronics Technology and Beijing E-World
(Frauenheim 2004). Moreover, the AVD-EVD system itself was not path-
breaking or novel, since it was simply a Chinese modification and incremen-
tal improvement on existing technology (McDonald 2006; Powell 2006).
We must emphasize, however, that the lack of novelty does not discredit the

value of the AVD-EVD experiment for China’s IT industry. The experience
with developing a unique standard showed, perhaps for the first time, that
China’s commoditized manufacturers could create a differentiated product and
invest coherently in R&D. China’s manufacturers revealed that they possessed
the ability, both with and without (in the case of HVD and HDV) central state
support, to develop new products and move up the value chain (People’s Daily
2004). In this sense, many companies institutionalized meaningful and rou-
tinized R&D for the first time. Such a lesson in technology and skill upgrad-
ing, even if the final product was a failure, is valuable for institutional learning.
Additionally, within the wider context of China’s political economy, Chi-

nese DVD standards were quite successful. If, as some of our interviewees ar-
gued, the domestic DVD standards were never intended to serve as a viable
market alternative but rather to provide Chinese trade negotiators with an-
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other tool when discussing licensing and royalty fees on technology, then the
DVD standards were very successful. The standards development and the threat
to close the Chinese market to foreign-standards-based digital optical electron-
ics forced foreign companies—the standards holders—to lower their royalty fees.
Such is the essence of the power of the Red Queen. Although China does not
own and did not develop the standards it uses, it exerts significant power to in-
fluence the practices of technology innovators because of its critical position in
the global IT-industry chain (and the powerful attraction of its potentially vast
internal market). Last, the Chinese DVD-standard case remains a clear indi-
cation of the prevalence of structured uncertainty in China’s IT industry.While
the standards appear to have passed into obscurity, China’s government and
research institutions actually incorporated these technologies into their wider
Digital Home initiative (authors’ interviews). So at least in this subsector, the
possibility, however remote, of China closing itself off in favor of technical au-
tarky remains alive. The technology remains a potential tool the state can wield
if a faction decides that technological autonomy or autarky in this sector is de-
sirable.
A much greater economic, political, and technological question rests on the

future of 3G mobile telephony in China. The outcome of the 3G standardiza-
tion and licensing fight will have a great impact on the global viability of
China’s telecommunications-equipment manufacturers (C. Li 2006). This bat-
tle also reveals the degree to which China’s central state continues to pursue
technology independence, but not novelty, in critical sectors—even at the ex-
pense of market efficiency.
Three-G mobile telephony is a qualitative and quantitative advance over

2G.50Third-generation transmissions are designed to handle high levels of data
transfer, enabling voice, audio, video, and Internet data to be easily accessed
from a mobile handset. Originally, the ITU intended to have a single interna-
tional standard for 3G, one based on CDMA technology—a propriety tech-
nology developed by the U.S. company Qualcomm.51 However, since the
1990s, three distinct competing standards for 3G mobile telephony have
emerged. In North America, principally in the United States, the CDMA2000

standard is the most popular. In Europe, a locally developed standard, W-
CDMA, is the preferred option. In May 2000, China succeeded in having its
own indigenous 3G standard, TD-SCDMA internationally certified by the
ITU as a viable 3G standard (Suttmeier et al. 2006). Each standard competes
for market share and for the manufacturing capacity of telecommunications-
equipment providers. With the global proliferation of 3G, the potential profits
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arising from firms upgrading entire mobile phone networks make the control
of the standards and mastery of the technology necessary for their transmission
a very attractive prospect.
In the 1990s, the MII began sponsoring R&D efforts for the creation of a do-

mestic 3G standard to compete with foreign standards.52 The ITU certified
the TD-SCMDA standard, making this case qualitatively different from that
of other Chinese standards, which were not international certified. As early as
2000, the developers of the TD-SCDMA technology completed develop-
ment to the satisfaction of the ITU. However, difficulties, delays, and setbacks
plagued the development of commercially viable transmission equipment.53

According to an interview we conducted in June 2008, the situation was quite
stark, even in the final months before licenses were issued: “Bluntly speaking,
the TD-SDCMA standard is not as mature as CDMA2000 or WCDMA. It
takes time. It needs support. It needs a market. If we lose this standard, and run
a pilot project using the WCDMA or the CDMA2000, then the whole Chi-
nese market has no chance for the TD-SCDMA.We will be swamped and lose
our standard.”
Knowing that the granting of 3G licenses before its own technology became

commercially viable would virtually assure the dominance of foreign standards
in the Chinese market, the MII simply refused to grant operating licenses (Rot-
tenberg 2007).54 Since the MII opposed allowing the buildup of any 3G net-
work that used different standards as long as TD-SCDMA was not fully oper-
ational, these difficulties held back China’s implementation of 3G networks.
Although commercial 3G networks had appeared in developed countries as
early as 2001, the MII did not issue 3G licenses until December 31, 2008, when
the three reorganized operators each received a license (CNN 2002; Loney
2001; D. Zhang 2008).55 The result has been a continued lack of technologi-
cal advancement, incremental improvement, and applications work in 3G tech-
nology in China. So while many countries are already preparing to launch
fourth-generation (4G) networks, China remains trapped.56 Currently, it is not
at all clear whether TD-SCDMA will, after all these efforts, prove to be a viable
3G technology. Even the China Daily reports that test runs of TD-SCDMA
networks since the early 2000s have been “disappointing” (W. Li 2005). As a
result, manufacturers of telecommunications hardware, such as Huawei and
ZTE, have long since switched to researching, developing, and manufacturing
foreign-standard 3G equipment, even if there is currently no domestic market
for them (Bishop 2007; Fan 2006; Kroeber 2007; X. Liu 2006). Although all
three standards have been licensed for use, the MII continues to exhibit be-
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haviors typical of an institution caught in structured uncertainty. In January
2009, the MII announced further support for the TD-SCDMA standard,
including a preference for TD-SCDMA networks in government procure-
ment, preferential access to R&D funds, and priority network-access licenses
(D. Zhang 2009).
The potential advantages of relying on a domestic 3G standard are obvious

to certain industry actors. Equipment manufacturers would have the largest
mobile market in the world as a captive market (Suttmeier et al. 2006). Indeed,
during the long delay in 3G licensing, MII-owned Datang has developed its
TD-SCDMA transmission technology. The prospect of TD-SCDMA be-
coming China’s domestic 3G standard (and a potentially huge market for a
first mover) encouraged Philips and Samsung to enter into joint ventures with
Datang for chip sets and reference designs for TD handsets, although the ven-
tures failed to turn a profit through 2008 (Business Wire 2003; Linden 2004).
However, since its market is entirely domestic, Datang, unlike the two Chinese
wireless communication giants Huawei and ZTE, does not concern itself with
foreign reactions to a uniquely Chinese standard. This is a glaring difference
between the companies’ behavior, since even ZTE, which is not only state
owned but also still predominantly domestic market oriented, has expressed se-
rious reservations about the licensing of TD-SCDMA, especially about the
prospect of its adoption as the sole Chinese 3G standard. While Huawei and
ZTE produce equipment for China’s TD-SCDMA standard, both hope to
continue to aggressively expand their international businesses and thus fear
that if they focus resources on a technology with very dim prospects of ever
being used abroad, they will diminish their ability to compete in the global
market (Kroeber 2007; C. Li 2006). As stated in an interview we conducted
with a former vice president of a leading Chinese technological university:
“The decision to support TD-SCDMA or another standard is related to the
size of the market. If most of the Chinese company’s market is worldwide,
then the company’s leaders, like the CEO, will think about the global market.
If the company’s market is just the domestic market, then they pay great at-
tention to the local. If the company wants to export products, the leaders want
to use international standards so that the company can do OEM or support
foreign markets.”
TD-SCDMA is an example of how political concerns and intentions can

interfere with the operation of China’s market. Standards such as TD-SCDMA
are at the heart of China’s drive for technological independence. These stan-
dards serve the goal of enhancing national pride by helping the country break
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free of its dependence on foreign technology and by having indigenous tech-
nology certified by the ITU as a viable global technology standard (X. Liu
2006; People’s Daily 2007). More cynically, however, the development of TD-
SCDMA provides support for well-connected companies such as Datang and
Xinwei, both owned by the MII’s CATT research institute.57 The standard has
also served as an effective weapon against the payment of royalties for foreign
proprietary technology in 3G (Fan 2006). Finally, it is clear that political con-
cerns can, at times, supersede market or technological ones, given the contin-
ued support for TD-SCDMA and the preference for it as a national standard,
even though China’s most successful telecommunications-equipment providers
are lukewarm toward the technology.
TD-SCDMA has also provided a continual level of high uncertainty in

China’s telecommunications industry. The state’s protracted unwillingness to li-
cense a 3G network for the operators and its clear preference for TD-SCDMA
have, we argue, discouraged long-term investment, since Chinese manufac-
turers of telecommunications equipment did not know which technology for
the domestic market they would need to support. Hence, the long-running
TD-SCDMA saga did not merely encourage the Red Queen run but in fact
compelled it, because firms will not invest in long-term novel-product inno-
vation in a climate of uncertainty where certification or uniform adoption of
a standard can render expensive long-term investments obsolete. It is ironic
that the declared idea behind the standard was to foster indigenous cutting-
edge innovation, because many Chinese companies, faced with the uncertainty
surroundingTD-SCDMA, preferred to concentrate their efforts on the mature
2G technologies and overseas markets. Consequently, the central government’s
aggressive move to achieve technology independence ended up discouraging
the development of China’s indigenous novel-product innovation in mobile
telecommunications.
To conclude, China’s technology standards, despite their official intent of

encouraging novel innovation in China, serve only to accelerate the Red Queen
run. The standards themselves are only improvements or extensions of existing
and defined technologies, the exact types of R&D in which China excels. The
constant standards battles discourage enterprises and researchers from blazing
their own paths, since they fear that a political shift could render their efforts
moot. However, the standards, even if not novel, do encourage domestic en-
terprises to engage in research that might otherwise be ignored or underfunded.
By involving industry, standards policy encourages, finances, and facilitates
routinized, meaningful R&D and improves the endurance of second-genera-
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tion innovative companies and producers in China. Technology standards re-
flect two critical points: there is no effective central coordinating body in
China’s high-technology industries, and the decision whether to adopt a pro-
prietary Chinese standard has great influence on the behavior of enterprises,
typically constraining their long-term R&D efforts.

REGIONAL (SEMI) EMANCIPATION:

THE DYNAMICS (AND LIMITS) OF

REGIONAL POLICY ENTREPRENEURSHIP

The systems of institutions that have molded the development trajectory of
the IT industry in different regions developed in a coevolutionary process in-
fluenced by the legacy of local planning from the Mao era, the piecemeal and
ambiguous nature of reforms since Deng Xiaoping’s era, and the fact that the
central government has been unable to impose its will at the local level.58 Start-
ing in the final years of the Mao era, the role of local economic officials in eco-
nomic policy has gradually expanded, albeit in fits and starts. By 1980, only
the largest enterprises remained under direct central control, and the vast ma-
jority of the industrial economy was locally planned and managed.
An important aspect of this reform process, one that has attracted little in-

terest in the literature, is that while regions have been effectively transformed
into the loci of dynamic economic policy making, they have never been given
control over many policy domains with significant influence over final out-
comes. These domains control fundamental concerns affecting the profitabil-
ity and practicability of novel-product R&D, such as property rights and the
financial system.59 As a consequence, this dichotomy of authority tended to en-
sure that even when developing very different policy paths, all regions followed
the logic of the Red Queen run. This logic then became the dominant policy
principle, thanks to the other main characteristic of the reforms—their inher-
ent structured uncertainty.
As we described earlier, all national reforms that delegated responsibility for

policy entrepreneurship to the regions were deliberately ambiguous, open
ended, and ever changing, which meant that, on the one hand, it was never
clear how much leeway was being given to local officials to interpret the “true”
wishes of the center. On the other hand, it was patently obvious that rapid and
continual economic growth continued to be the sole reliable approval bench-
mark. This led local officials to prefer lower-risk activities with a high poten-
tial for producing short-term, rapid economic growth. Since this was a ten-
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dency that local officials already preferred for personal and career-advancement
reasons, long-term high-risk activities, especially in market niches that had not
already proved profitable, were shunned. This has been true even in cases of
policy actions whose declared aim has been to spur the development of indus-
tries based on novel-product R&D—like IT.
To show these dynamics in action, and to explore both the positive and neg-

ative effects on the IT industry of making the regions the loci of policy entre-
preneurship, we investigate two central industrial S&T and innovation policies
that were delegated to the provinces: science-based industrial parks and non-
governmental enterprise formation. This focus allows us to analyze the national
institutions and regulations—such as those affecting property rights, incorpo-
ration rights, and IPR—that sharpen the ability of different regions to shape
the development of their IT industries.
We begin with the domain at the core of the national industrial-innovation

policy—science-based parks—and then look at the development and internal
logic of what most researchers view as a crucial part of any novel-product, in-
novation-based high-technology industry—nonstate and private enterprise for-
mation. The science-based industrial parks are a critical policy instrument by
which local and regional governments can push their economic development
while honoring, at least on the surface, national plans for high-technology in-
dustries. In fact, these parks have created the basis for much of the initial
growth in the IT industry, although they have done so in ways not envisioned
by central authorities. Similarly, while reform-era central-government pro-
nouncements encouraged the development of market-based enterprises, the
lack of clarity on ownership reform meant that for new market enterprises to
survive, the local authorities needed to invent wholly new systems of ownership
without running afoul of central plans.

THE CHESHIRE CAT OF PROPERTY RIGHTS:

SCIENCE PARKS AND HIGH-TECH

MINYING COMPANIES

Within a few years after the initiation of economic reforms in 1978, the cen-
tral government became acutely aware of the huge economic-growth potential
of the IT industry and the role that nonstate enterprises could play in its de-
velopment. However, this realization immediately led to two policy dilemmas.
The first was how to allow for market-based “private” industry actors and prop-
erty rights within a supposedly socialist planned economy that forbade private
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enterprise. The second dilemma was how to make needed resources, especially
finance, available to these enterprises.
The first policy initiative directed at the provinces took the form of national

programs to spur the creation of the high-tech industry by turning over man-
agement to the provinces. The second approach was to create a new, unde-
fined, yet legal form of enterprise: nongovernmental people-run enterprises,
better known by their somewhat ambiguous Chinese name: minying qiye
(民营企业).60 The science-based park initiative commenced in 1988 with the
Torch Program, which followed in the footsteps of the 863 Program; it aimed
to address at least some of the problems perceived as arising from the over-
centralization of the 863 Program (Segal 2003). At the heart of the Torch Pro-
gram has been the establishment of science-based high-technology parks
(henceforth referred to as high-technology development zones—HTDZs) in
which funding, special tax treatment, and other resources were to be channeled
into nongovernmental high-technology enterprises (China Torch 2008). Con-
trol over the establishment and management of these zones was given to local
governments. Furthermore, central funding for the Torch Program was lim-
ited, and most of the funds came from other sources, mainly local governments
and foreign direct investment (FDI). The precise definition of a science park,
its aims, and the definition of the high-technology minying that are supposed
to populate them have been left purposely ambiguous.
However, rapid economic development was clearly defined as a priority for

the Torch Program. The program differed from its state-sponsored predecessors
in that its official mission was the industrialization and dissemination of tech-
nology to generate economic growth. All proposals to be given support under
the program were to involve already-mature and advanced technologies. The
conditions or plans for batch production had to be already available, and pro-
posals had to have a predicted output value that would exceed investment by
a ratio of five to one within less than three years (China Development Gate-
way 2004; Pei 2005; Segal 2003, 32). Hence, although touted within and out-
side China as promoter of high technology, the Torch Program, as a careful
analysis of its investment criteria reveals, focused on proven technologies as a
way to jump-start local production and supply a large number of manufactur-
ing jobs.
Regional officials have taken up the task of establishing numerous science parks.

Indeed, there are currently fifty-four national-level zones—many founded ex-
plicitly under the Torch Program—and hundreds of provincial, municipal, dis-
trict, or university-runHTDZs in China, each of which operates in its ownway.61
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Five parks are considered national leaders, among them Beijing Zhongguancun
(北京中关村科技园区), Shanghai Zhangjiang (上海张江高科技园区) and
Shenzhen High-Tech Industrial Park (深圳市高新技术产业园). These three
parks account for 29.8%of the total profits of the fifty-four national-level HTDZs
(MOST 2008b). The central government holds up these zones as national lead-
ers, especially Zhongguancun, to be emulated for their model policies and their
practices for attracting investment, conducting and commercializing research, and
developing novel technologies (Cao 2004). However, even these leading HTDZs
are locally administered and managed through development companies owned
by the local municipal government.
The HTDZs in China differ somewhat from the classical image of a sci-

ence-based industrial park or a high-technology zone in developed countries.
The zones all supposedly mimic Silicon Valley; HTDZ planners uphold this
model, which, it is commonly held, unites science, industry, education, and
services, as the ideal structure for a science park. Zhongguancun is frequently
referred to as Beijing’s (or China’s) Silicon Valley, although even less well-
known parks frequently make similar claims for themselves. For example, the
Suzhou Industrial Park outside Shanghai advertises itself as the “New Silicon
Valley” (SIP 2007). Nonetheless, aspirations and rhetoric aside, China’s HTDZs
are more akin to export-processing zones, free-trade zones, or foreign-invested
industrial parks than to highly integrated zones of innovation. While certainly
hoping to become centers of technological innovation, even the best HTDZs
function primarily to spur local economic growth, taking whichever route
provides the fastest growth, regardless of whether their projects involve high
technology.
Most HTDZs developed by using local financing. They adopted different in-

centive packages to encourage enterprises to invest in one park or another. Pref-
erential policies are often geared toward accomplishing local goals of rapid ex-
port or employment creation, and not necessarily the national goal of
encouraging cutting-edge R&D. National policies set by the Torch Program
and others are supposed to govern things like the educational composition of
the workforce, investment in R&D, and the percentage of a firm’s income to
be derived from a required high-technology source, but are often quietly neg-
lected at the local level (authors’ interviews; Cao 2004; S. Wang et al. 1998).62

The result is that thanks to local support, IT enterprises that are not high tech
(as defined by the central government and so perhaps not qualified to receive
national benefits) are able to thrive in market niches better suited to China’s ac-
tual level of development. Therefore, rather than becoming vehicles for novel-
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product innovation, the HTDZs have become an institutional component en-
abling the “run of the Red Queen” development path.
The HTDZs represent the primacy of local over national politics and pri-

orities. As the HTDZs became increasingly local organs, the Red Queen run
emerged. Parks competed fiercely for investment and sought rapid returns,
which was the least risky way to expand the local economic and industrial base
and ensure the greatest potential returns. Enterprises attracted by economic, al-
though not necessarily technological, incentives flocked to the zones, creating
clusters of suppliers, consumers, exporters, and supporting businesses. Because
of the HTDZs’ focus on local economic growth, their development priorities
also included questionably high-technology sectors, such as paper and pack-
aging in the case of Zhongshan or Coca-Cola in Shanghai. However, as the
more successful parks attracted diverse companies to themselves and their en-
virons, they gave rise to true industrial clusters, in what the literature terms
“the North Italian Mode” (Piore and Sabel 1984). In Chapter Five, we will elab-
orate on this point by analyzing the growth of the uninterruptible power sup-
ply (UPS) industrial cluster in Dongguan.
Each region in our study has taken a slightly different approach to the man-

agement and use of their HTDZs. In Beijing, national proclamation and local
preference have made Zhongguancun into the flagship park of the country.
Zhongguancun’s success and operation are, therefore, of great interest to po-
litical actors in the central and Beijing governments who are looking to burnish
their image as enablers of economic growth based on high-technology indus-
tries. To that end, Zhongguancun is the only park in China where adminis-
trative rules carry the force of law (authors’ interviews). In other HTDZs, ad-
ministrative policies are not contractually or legally binding. Second, the direct
administrative hand of the Beijing government can be felt in the movement of
specific enterprises into particular subparks within the overall HTDZ.The ad-
ministrative goal is to force the clustering of related enterprises—the most ob-
vious in IT being the Zhongguancun Software Park in the Shangdi area of the
Haidian District—and to foster the innovation benefits of clustering. The de-
velopment of production capacity, at least in the Haidian portion of Zhong-
guancun, is discouraged.
In Shanghai, the approach to the flagship park—Zhangjiang—is somewhat

less directly activist. Although the local government has launched a “Focus on
Zhangjiang” development program that aims to make the park a leading force
in Shanghai’s economic development, there is little evidence of administrative
picking and choosing. The park itself, like others in the Pudong New Area, is
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heavily dominated by large foreign enterprises, many of which combine pro-
duction facilities with their R&D facilities. Shanghai encourages the devel-
opment of a hub-and-spoke type of industrial cluster with various degrees of
embeddedness (Markusen 1996; Walcott 2002). The preference for large en-
terprises encourages the formation of joint ventures with large state-owned
conglomerates. Beyond large formal collaborations, however, the actual pat-
tern of farming out activities to smaller enterprises and start-ups appears to be
of little concern to the Shanghai government. When it comes to guiding the
market and industrial structure, however, the fostering of large-scale invest-
ment—especially prestige investment such as the Semiconductor Manufac-
turing International Corporation’s (SMIC’s) pureplay semiconductor foundry
—is very important to Shanghai’s leadership. This is especially evident in the
HTDZs outside the city proper, which tend to be industrial parks with little
or no high-technology focus or interfirm collaboration, despite official titles
and pronouncements.
Finally, in the Pearl River Delta, regional authorities at the provincial, mu-

nicipal, and township levels take a highly activist approach to their HTDZs,
but less in an attempt to pick winners than to streamline procedures and pro-
vide complete value and production chains or infrastructure in order to en-
courage value-added manufacturing. In the PRD, the HTDZs are meant to
be engines of growth by encouraging the upgrading and increased develop-
ment of supporting industries throughout the PRD and further afield (authors’
interviews).63 Lower-value-added activities—frequently highly polluting—are
priced out or denied investment permits for the HTDZs, but other venues in
industrial parks at the city, district, and even village level are provided. This
ensures the completion of an industrial chain within the region. Such a com-
plete chain, along with intensive investment by the regional authorities in
infrastructure (telecommunications, highways, rail, seaports, and airports),
enables the PRD to continue to attract IT industries with embedded manu-
facturing, despite rising costs. Keeping advanced manufacturing in the PRD is
a priority, and the HTDZs are designed to spearhead that effort. In sum, the
development of HTDZs in China’s IT industrial regions has come about as
the local implementation of a national high-technology-development initia-
tive. By creatively interpreting the meaning of “high technology” and building
upon the chosen image of an ideal local industrial structure, the parks have
built the industrial base for China’s run of the Red Queen. Thus, policy en-
trepreneurship by provincial governments transformed a central-government
directive, which was ostensibly aimed at the stimulation of novel-product ac-
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tivities, into one of the main pillars of the “Red Queen run” industrial-devel-
opment model.
The second prong of China’s industrial innovation policy—the creation of

a new class of companies—minying enterprises—is another exemplary case of
the positive influence of refusing to define objectives and key policy concepts.
Developed concurrently with the Torch Program, the high-tech minying pol-
icy has been intimately tied to the special science-based economic zones, since
enterprises that are recognized as high-tech minying are the companies to which
the special funds and tax benefits of the zones are supposed to be given.64 How-
ever, as Adam Segal (2003) has extensively detailed, not only has the minying
concept been left purposely undefined, but the limits of this “un-definition”
have also been constantly changing. During our own interviews with IT com-
panies, we found that this confusion still exists. Many companies still prefer to
register multiple firms, each with a different legal status.
High-tech minying has been defined in many ways: as any kind of high-

tech company that is not an outright SOE; as any high-tech company, includ-
ing an SOE, where management is free from direct bureaucratic control; or,
most vaguely, as a desirable outcome of the reforms to direct the Chinese in-
novation system toward market-oriented enterprises. Furthermore, central of-
ficials have repeatedly stressed that “minying” does not necessarily mean “pri-
vate,” and that the concept does not have any relation to property rights. This
should not come as a surprise, since the definition of property rights and pri-
vate enterprises goes to the heart of the definition of China itself and contra-
dicts traditional interpretations of the communist ideology that is still formally
espoused by the CCP.65

Local officials were given full control over the operational definition of miny-
ing and were motivated to develop their own interpretation and policy imple-
mentation. Adam Segal recounts how one of his interviewees recalled that cen-
tral officials were quite aware of the fact that the minying concept has never been
defined, and when asked by one local official, a representative from the State Sci-
ence andTechnology Commission (SSTC, the predecessor ofMOST) answered:
“If we clarify what it means to be minying, we are going to have problems. You
keep doing what you want, and then we can see what works best” (2003, 41).
This uncertainty with regard not only to property rights but also to lines of

authority and jurisdiction has motivated IT companies to seek refuge by affil-
iating themselves with specific supervisory agencies such as the local govern-
ment, the Chinese Academy of Sciences, a university, or a ministry. Interview-
ees throughout China repeatedly stressed that such an affiliation is necessary
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to provide security against bureaucratic interference. Without an affiliation,
uncertainty over ownership and permitted activities allows other agencies that
are so inclined to interfere in the daily operations of businesses by claiming
that the business or its activities falls under their jurisdiction.66 Hence, entre-
preneurs find themselves devoting a large amount of time to cultivating the
correct relationships with various bureaucracies just so that they can run their
businesses with minimal interference.67 Even when an enterprise is in an “en-
couraged sector” and is within a supported park or incubator, negotiating the
bureaucratic labyrinth can take many months (ZhuLu 2008).
Finding similar dynamics, Adam Segal (2003, 12–15) has termed this process

the search for a good mother-in-law. The search for bureaucratic protection
creates uncertainty and directs some of IT companies’ key resources, such as
management time and attention, away from business development and R&D.
Furthermore, by increasing both uncertainty and transaction costs, it further
strengthens the tendency of entrepreneurs to gravitate toward short-term and
proven technologies. This is reinforced by the fact that almost all the Chinese
bureaucratic “mothers-in-law” value economic growth above all else for both
financial (personal and organizational) and career-advancement reasons.
The political battles around the definition and control of high-technology

minying continue to the present day. After two decades in which the central
government’s main aim was to allow the regions as much leeway as possible, the
latest political maneuver regarding high-technology enterprises, effective in
2008, once again shows the vast extent of structured uncertainty in China. The
policy, the National Indigenous Innovation CertificationManagement Method
(国家自主创新产品认定管理办法), throws the definition of high-tech en-
terprises back into question. Significantly, the new law makes it impossible to
know who, local or central officials, has the authority to certify enterprises as
high tech.68 Formally, the new law is now in force, and all enterprises, estab-
lished or new, are required to register or reregister in order to be approved as
high-tech enterprises. However, it is not yet clear with which agency they
should register or what the criteria are for recognition. In theory, the power to
designate enterprises as high tech has now (once again) been taken away from
local or regional officials and given back to national-level committees operat-
ing under the auspices of MOST, the Ministry of Finance, and the NDRC.
However, how exactly the entire, already-certified high-tech IT industry (and
other high-technology industries) will be recertified and its applications con-
firmed remains an unanswered question. What is clear is that the sheer num-
ber of enterprises involved means that these committees, even if they are
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formed, will not have the resources or expertise to handle all the applications,
and thus power, in some form or another, will devolve back to regional au-
thorities (authors’ interviews). Tellingly, according to the Public Policy Division
of MOST, certification will be done through the provincial-level offices of
MOST. However, as discussed above, this structure will reactivate the same re-
gion-centric influences and interests that the centralization of certification was
designed to prevent.
On the one hand, the ambiguity in China allows each region, and some-

times even townships and villages, to quickly start operations within the IT
industry. Such vagueness helped not only low-level operations but also those at
higher levels of sophistication. The mere fact that minying was now a legal en-
tity allowed various deals to be cut between entrepreneurs and state agencies or
between researchers and their home institutions. These deals permitted com-
panies to be formed, enjoy official (and formal) investment, quickly expand,
and come out of the shadows. On the other hand, such ambiguity also meant
that uncertainty remained very high and that property rights, especially IPR,
remained ill defined. This limited the amount of risk taking, but also, more
rarely, endangered enterprises that became so successful that the wealth they
generated became crucial to their institutional mothers-in-law. The agencies
then used the ambiguities surrounding ownership as a way to gain full control
over the companies.69 Needless to say, the result has been that while the initi-
ation of minying enterprises has allowed the IT industry to flourish, their in-
herent ambiguity, constant redefinition, and high level of structured uncer-
tainty have diminished the ability of entrepreneurs to undertake long-term
high-risk novel-product-innovation R&D activities.

CONCLUSION

In this chapter, we have explained how politics are crucial for an understand-
ing of China’s run of the Red Queen. Economic activities in high-risk long-
term activities such as R&D are highly dependent on the institutional system
in which they are embedded. For this reason, we have chosen to analyze the par-
ticularities of the Chinese system and the mechanisms by which they translate
to specific behaviors of the IT industry. As the Chinese system has passed
through systematic transformations since 1978, it has been constantly molded
by political battles that have determined the speed and nature of reforms. Un-
derstanding how these contestations were and continue to be settled is crucial
to understanding the trajectory path taken by the Chinese IT industry.
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We further argue that two prominent features of the Chinese political econ-
omy, in comparison with other rapidly growing emerging economies, are its
very low level of institutionalization and its high level of structured uncertainty.
Thus, we contend, to understand the development of the IT industry in China,
we must not only recognize the formal and informal institutional environment
or the ways in which political battles around policy are settled, but also be-
come cognizant of the spheres of uninstitutionalization and the encompassing
impact of structured uncertainty.
A third central feature of Chinese reforms that has received considerable at-

tention in the literature is the fact that China’s central government has been del-
egating large amounts of responsibility for the actual interpretation and im-
plementation of reforms to the regions, allowing each to implement (or not
implement) these reforms as it sees fit. However, a dimension of this feature
that has received little if any attention is the fact that while responsibility has
been delegated to the provinces, decision-making authority and control over
major institutional features crucial to the development of the high-technology
industry remain firmly at the center. Thus, to understand the trajectory path
of the Chinese IT industry, either nationally or within a particular region, we
need to acknowledge these tensions and analyze their influences. These ten-
sions, we argue, are one of the reasons why the Chinese IT industry, while it
has developed unique regional models, always adheres to “run of the Red
Queen” logic. We need to emphasize that although it retained much authority
in certain critical legal, policy, and technological areas, the central government
itself had very little capability for constructive action and lacked the “coordi-
nated developmental state” capacity of countries such as Japan and South
Korea.
With a macro view, we have elaborated on the impact and causes of struc-

tured uncertainty. Taking a systemic view, we have shown that structured un-
certainty is a result of the need to start reforms in the face of a strong conser-
vative center and a ruling ideology of communism; the organization of the
bureaucracy; the configuration of power within the Chinese political-economic
system; and the ambiguous and ever-changing overarching goal of the reforms
themselves. These high levels of structured uncertainty are one of the main
causes for the prevalence of “run of the Red Queen” logic in China, leading eco-
nomic actors to avoid taking on long-term high-risk endeavors. Instead, eco-
nomic agents in China prefer actions that secure immediate positive material
results, which are safer investments and can be presented as tangible proof that
the actions taken were in accordance with the correct interpretation of policy.
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This chapter also looked at the tensions between the center and the regions
in two ways. First, we analyzed policy making at the center and its impact on
the development path of the Chinese IT industry. To do so, we utilized two pol-
icy arenas crucial to the IT industry—telecommunications and the develop-
ment of indigenous technology standards. Analyzing both, we showed how ac-
tion by the center has led the Chinese IT industry to develop impressive
innovation capabilities in many spheres, but not novel-product innovation.
We also elaborated on why this has probably yielded an extremely positive re-
sult from the point of view of rapid and widespread economic growth.We then
looked at how the delegation of control over reforms to the provinces while
crucial domains were kept fully under the control of the center again led com-
panies away from novel-product innovation.
To fully understand the development of the Chinese IT industry and its

multiple runs of the Red Queen, we must also analyze it at the micro level.
Such an analysis will enable us to show how politics and its regional variances
within China’s political economy influence particular actions taken by busi-
nesses at the micro level. The next three chapters take up this task by examin-
ing the impact of national and local political factors on the behavior of research
actors and enterprises in Beijing, Shanghai, and the Pearl River Delta.
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Beijing is a great center for innovation and entrepreneurship. There are
many, many small firms but no cooperation. Even when cooperation
occurs, it tends to break down.
—University professor, Beijing

To the eyes of a first-time visitor, Beijing is the ideal showcase for the
rise of China’s rapid-innovation-based industry and unceasing im-
provement in R&D capabilities. Touring the IT parks of Haidian Dis-
trict, the visitor is bombarded with statistics celebrating the sheer vol-
ume of R&D-based start-ups, R&D centers of leading MNCs,
research labs within China’s major universities, central-government
research units, and emerging Chinese technology giants. The culti-
vated image is one of large corporations, foreign and domestic, com-
peting with exciting start-ups to lure the best graduates of China’s pre-
mier schools to work in R&D-intensive operations. There certainly is
some truth to this image.
It is true that Beijing is home to many IT companies’ most ad-

vanced Chinese R&D centers. Domestic leaders such as Lenovo and
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Aigo are busy developing and selling their own branded products. Foreign
MNCs, such as Microsoft and Google, have high-profile research centers in
Beijing, capitalizing on the rich talent pool. Google’s Beijing headquarters is
purposefully located in a facility owned and managed by Tsinghua University
and situated adjacent to its campus. Microsoft Research Asia’s elite scientific
publication record is on par with those of the world’s most advanced univer-
sity or industry labs. Further enhancing Beijing’s claim to the vaunted title of
“China’s Silicon Valley” is the dense concentration of SMEs throughout Haid-
ian District and the whole of the Zhongguancun Science Park. According to
the Zhongguancun Administrative Committee, there are more than 20,399

certified high-technology enterprises in the park, out of 26,704 total enter-
prises. Of these, some 3,600 are start-ups founded by returning overseas stu-
dents (BSB 2008; ZGC Park 2008).
In addition, on the policy side, Beijing’s developmental agencies have formed

a web of formal organizations and programs to encourage the growth of the
SME sector. Educational institutions such as Peking University’s School of Soft-
ware and Microelectronics created “innovation and entrepreneurship” pro-
grams designed to encourage graduate students to launch their own start-ups.
Policy makers spurred the creation of dozens of enterprise-incubation facilities
run by universities, science parks, and even SOEs. Each of these incubators
claims a different business, investment, or enterprise focus.1 In addition, the
Beijing Municipal Science and Technology Association created an affiliated
institution, the Beijing Startup Incubator Association, to ensure collective in-
teraction and learning among the enterprise incubators (BJKW 2008). The
municipal government even provides a special “Green Pass” program for en-
trepreneurs in order to facilitate their access to loans from state banks.
The wide variety of formal organizations and programs designed to support

the development of high-technology SMEs makes it appear that Beijing has
successfully created physical and social infrastructure mirroring that of suc-
cessful technology-innovation zones in developed countries.2 Upon deeper
analysis, however, the actual research-and-innovation output paints a rather
different picture. Leading Beijing IT companies devote almost all of their re-
search either to second-generation innovation or to filling domestic market
niches. Aigo’s leading products are Chinese-market-oriented low-cost versions
of products first developed and successfully marketed by Western, Japanese,
and South Korean companies.3 Lenovo, known outside China mostly for its ac-
quisition of IBM’s PC division, is known within China as a Chinese imitator
of Samsung that develops and sells simplified electronic products. A case in
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point is Lenovo’s mobile phone division, which earned a particularly bad rep-
utation with regard to quality (authors’ interviews).4 A different type of second-
generation R&D-intensive model is exemplified by one of Beijing’s most tech-
nologically sophisticated and successful mobile telephony companies, Techfaith
Wireless. The company, founded by former managers of Motorola’s research di-
vision in China, specializes in original design product (ODP) mobile phone
handsets for foreign and domestic brands.5 By specializing in improving the ap-
plications software and the design of mobile phones, Techfaith has become
very successful. Founded in 2002, it went public on NASDAQ in 2005 and
has more than 1,300 employees.
In the pure software sector, the gap between reality and Beijing’s novel-prod-

uct-innovation image is particularly pronounced. The most famous software-
product-based company is Baidu, a company that defines itself as the “Chi-
nese Google,” since its business model is a direct copy of the U.S. original and
it has localized technology and ideas originally developed elsewhere. Similarly,
Sina.com, another leading Beijing Internet-software giant, fills a market niche
occupied by Yahoo in the West. Furthermore, a current goal of Beijing’s mu-
nicipal policy makers is to ensure that the local software industry follows the
footsteps of the Indian software industry, and so they promote the creation
of software-outsourcing-services companies—a far cry from novel-product-
innovation.6

Despite Beijing’s failure to live up to its reputation and projected image, the
IT industry there is thriving and continually growing. The city fills a vital node
in China’s IT industry. A systematic analysis reveals three central characteristics
that define the place of the Beijing IT industry in China’s run of the Red Queen:

• There is minimal local manufacturing and extensive sourcing of production
to other regions in China, either in-house or via outsourcing arrangements.
This trend is enforced by local officials intent on deindustrializing Beijing
and retaining only R&D and high-end service activities within the city.

• R&D activities focus on the localization of IT technology, not on the cre-
ation of new technologies and products. Beijing’s enterprises of all sizes tend
to concentrate their R&D, design, and marketing efforts on second-genera-
tion innovation in established niches or on tailoring foreign technology, ideas,
and products to local needs and tastes.

• Successful Beijing enterprises use R&D-intensive business models that rely
on the continual local supply of a highly educated yet comparatively inex-
pensive workforce.
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When viewed through the lens of economic development and job creation,
Beijing’s approach to the IT industry and innovation has been highly success-
ful, even if enterprises’ technologies and products lack true novelty. The city is
a major hub within the Chinese IT industry, as indicated by the annual statis-
tical report showcasing the region’s success in high-technology-based economic
development. In 2007, Beijing’s economy grew at a year-on-year rate of 12.3%
(BSB 2008). The report noted that information transmission, computer ser-
vices, and software all grew at above-average rates. These service industries are
now the core of the municipal push toward value-added services. Beijing’s high-
technology exports are primarily in IT hardware, specifically communications
equipment, computers, and other electronic equipment; together these three
account for 74.2% of Beijing’s total industrial exports. The Haidian District,
the core of Beijing’s IT industry, attained a total output value of 394.1 billion
RMB. By comparison, Shanghai’s showcase Pudong New Area attained a total
output of 275.076 billion RMB. Even from its larger base, Haidian grew 23.6%
year-on-year in 2007, while Pudong grew 14.4% (HSB 2008; Shanghai SB
2008).
Beijing’s research institutions and enterprises boast of their innovation ca-

pabilities. Although, somewhat surprisingly, the total output of patents (both
applications and patents granted) is lower than that of Shenzhen (not to men-
tion the whole of the PRD). Nevertheless, the number of invention patents is
the highest in China, with some five thousand granted in 2007 (BSB 2008).
Beijing’s R&D spending is also the most intense in China. It accounted for
14.4% of China’s total R&D investment in 2006, compared with 10.4% for
Guangdong province, and 8.6% for Shanghai (NSBPRC 2007).
Located in the home of the central government, Beijing’s enterprises, par-

ticularly large or foreign, enjoy access to central-government services and the
institutions directly under its purview, especially education and science policy.
Beijing hosts the majority of national research institutions and has the highest
concentration of universities, which creates the city’s greatest strength—a
highly educated workforce. Local government policies, specifically the push for
deindustrialization, force enterprises to outsource their production, almost al-
ways within China. This outsourcing in turn enables other Chinese regions to
specialize in different stages of production, strengthens the regional division
of labor, and assists China as a whole in its continued domination of multiple
stages of the global IT production network. Beijing concentrates on higher R&D
(even if not novel-product R&D) and design activities at the top end of the
“Red Queen run” model. Other regions focus on perfecting production tech-
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nologies, assembly, and logistics. As a center for foreign R&D centers and for-
eign venture capitalists, Beijing acts as a bridge, infusing the latest global tech-
nology trends into the Chinese market and, hence, keeping the Chinese IT in-
dustry on the cusp of the global frontier.7

Through trial and error, Beijing’s local government has developed mecha-
nisms to encourage the growth of high-technology industries. Accordingly, Bei-
jing’s IT industry has shown that state intervention can greatly benefit the de-
velopment of rapid-innovation-based industries, even if that development does
not follow the trajectory envisioned by the state agencies devising the policies.
A few questions thus arise: How did the Beijing model evolve? What are the
mechanisms that allow it to prosper? And how does the local political-eco-
nomic model affect the behavior of Beijing companies and their relationships
with the Chinese IT industry as a whole?
This chapter will answer these questions by analyzing the development of

the IT industry in the region. To do so, we first present a historical introduc-
tion of the development of local and national policy from the prerevolution-
ary period to the present and its impact on Beijing’s enterprises. We then turn
to evidence from field research to examine in detail how Beijing’s leading en-
terprises fit within the national and global IT industry, analyzing how their
particular innovational capabilities affect the whole of the Chinese IT indus-
try and economy.

THE INSTITUTIONAL HERITAGE OF BEIJING’S

IT INDUSTRY

Beijing lies on the Bohai Gulf coastal plain at the foot of mountain ranges sep-
arating China’s heartland from the grasslands and deserts of Inner Mongolia.
South of the mountains, the flat terrain is ideal for construction. The region,
however, receives little rainfall and relies on an increasingly depleted aquifer to
supply industry and personal needs. The mountains also frequently trap pol-
lution over the city, a condition that, by the 1990s, forced city leaders to reverse
Mao’s push to concentrate industrial manufacturing within the city proper.
Thus, the city now actively encourages manufacturers to relocate outside the
city and restricts the growth of new factories. These efforts culminated in a
rapid deindustrializing push before the 2008 Summer Olympics.
Beijing’s comparative advantage as an education center emerged during the

late Qing dynasty (1644–1911) and the Republican era (1912–1949). Faced with
severe existential threats from foreign encroachment and China’s profound

Beijing90



backwardness, the Qing court initiated belated educational changes. In 1898,
Beijing Imperial University, today’s Peking University, also known as Beijing
University, was established as one of the first modern universities in China.
Beijing’s higher-educational development expanded greatly during the re-
publican era. Tsinghua University, China’s top university (often called “China’s
MIT”), was established in 1911 with assistance from the United States, which
supplied funds from the Boxer indemnity paid by the Qing government.
Through 1949, four more top universities—Renmin University, the Beijing
Institute of Technology, Beijing Agricultural University, and Beijing Jiaotong
University—opened their gates. While many faculty and administrators fled to
Taiwan after collapse of the Kuomintang (KMT) government, the university
infrastructure became integral to PRC development plans (Andreas 2009). Cur-
rently, fifteen of China’s top hundred schools are in Beijing (Wu et al. 2008).
In 1928, scholars in Nanjing under Cai Yuanpei created the Academia Sinica

(中央研究院), the forerunner to the Chinese Academies of Science and Engi-
neering. As the KMT’s Nanjing government collapsed, the Academia Sinica
was renamed the Chinese Academy of Sciences (中国科学院) and moved to
Beijing in September 1949. The CAS was the critical research body for scien-
tific and strategic research until the 1980s.
Beijing’s modern research and educational infrastructure was radically reor-

ganized after 1949. In 1950, Mao and Stalin signed the Sino-Soviet Treaty of Al-
liance and Friendship. In accordance with the treaty, Soviet bloc advisors re-
structured China’s government along Soviet lines.8 Sweeping nationalizations
and turnkey heavy-industrial projects from the Soviet bloc enabled the Chinese
government to implement an ambitious, even if somewhat coarse, system of
comprehensive economic planning and heavy industrialization (Lieberthal
2004; Naughton 2007). In Beijing, planners created or expanded existing steel,
machinery, weapons, electronics, and chemical industries with factories often
located within the city itself.
The Soviet advisors also helped restructure the scientific-research infra-

structure. In March 1954, the CAS officially became the central organ of a na-
tional push for scientific development in cooperation with universities and the
research bodies of leading industries. The CAS became “the national center for
scientific research.” In the vertical orientation common to Soviet institutions,
the CAS was to focus “on the scientific research within its own institutions.”
However, it was also to “keep a close contact with the scientific researchers
around the country, and help coordinate the scientific research of various sec-
tors” (CAS 2008).9 CAS institutes proliferated in Beijing. In 2007, there were

Beijing 91



213 CAS and Chinese Academy of Engineering (CAE) research institutes in
the capital. Beijing accounts for 37% of the total number of academicians in
China.10

In addition, Soviet advisors worked with the central government to reor-
ganize Beijing’s university system. The reformers separated and reassigned uni-
versity faculties of engineering, sciences, humanities, and social sciences into
specialized universities. Eight more leading national institutions opened in Bei-
jing from 1952 to 1960. The reformers also clustered universities together in
the Haidian District, relocating many of them from other districts of Beijing
(see map 3.1). This heavy concentration is apparent today: thirty-nine univer-
sities are located within Haidian (Q. Zhang 2005). Shanghai followed an op-
posing strategy. The top universities were located away from the city and away
from one another, which, as we elaborate in Chapter Four, has created specific
obstacles to Shanghai’s attempt to become a high-technology center. The 1952–
1960 reforms also cemented Beijing’s dominance in higher education.
China’s first S&T development plan took shape in 1956 and 1957. The ini-

tial, twelve-year plan laid out the top-priority research areas, mostly related to
national security. Targets included nuclear weapons, ballistic missiles, and satel-
lites.11 In 1958, S&T developments culminated in the State Council’s creation
of the State Science andTechnology Commission (SSTC). The SSTC planned,
administered, and directed the R&D activities in critical scientific disciplines.
Today’s MOST, the successor to the commission, continues to formulate five-
year S&T development plans.12 Through the 1960s and 1970s, research in all
units of the CAS conformed only to the directives in the S&T plans. CAS labs
produced research and developed equipment necessary for specifically delin-
eated national “construction” tasks.13 Funding for research and the salaries of
researchers and university academics was set by the central government’s Min-
istry of Education. While not highly paid, researchers had access to the subsi-
dized privileges of Beijing’s urban economy.14

During the Mao years, Beijing’s technologists lived and died under the dan-
wei, or work-unit, system. The system became known as the “Iron Rice Bowl.”
Housing, education, medical care, pensions, and employment were fixed by
an individual’s danwei.15 Since a danwei was responsible for all aspects of an
urban resident’s life, including the provision of rationed goods and services,
danwei became exceedingly insular in Beijing and other large cities. In Beijing,
the danwei system gave rise to structures that came to resemble industrial city-
states. Walled complexes, many blocks long, enclosed a segregated world with
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a central factory, apartments, medical clinics, community centers, and even
schools (authors’ interviews; Naughton 2007).
The structure of the planned economy enhanced isolation between Beijing’s

danwei. A research unit looked to the planning apparatus for direction and
inputs. There were few, if any, horizontal linkages among units. This insular
system created a mindset called “unitism” (单位主义; literally, danwei-ism)
among Beijing residents and leaders. Today, the legacy of unitism, in which
one’s loyalty to the work unit is absolute and linkages to outsiders are limited,
still inhibits cooperation. During an interview we conducted, the director of an
innovation-and-entrepreneurship program at a leading Beijing university was
particularly explicit in explaining how the danwei system still influences pat-
terns of behavior in Beijing:

We don’t cooperate in Beijing because of our societal structure. In the old days, the
structure was that when you were born, you belonged to a danwei. It’s almost like a
tribe in the Middle East. Your life is associated with the tribe. The danwei was re-
sponsible for you from kindergarten all the way to marriage and career. So the sys-
tem is all-inclusive, and for leaders, all about guarding turf. People have loyalty to
their own clan and not to the country, because the clan, the danwei, gives them
everything. The people are very ingrained in this system. Today, people usually look
into creating a new single legal entity that has complete authority. The first thing they
do in business is to try to grab as much as they can and then encircle it. That is the
way you build your power base. You build your power base by bullying other peo-
ple and then build this intense loyalty to yourself and your unit. Cooperation with
other units therefore is treated with great suspicion. (authors’ interview)

An extreme example of the detrimental impact of the unitist mindset was
noted by the manager of one of the incubators we visited in Beijing. He re-
flected that the incubator offers a wide range of shared office and technical-
support services to their enterprises in order to help them to focus solely on
their research and the completion of their products. However, to his bewilder-
ment, many start-ups refuse any types of assistance, even when help is offered
free of charge. He found that Beijing’s enterprises still tend not to trust those
outside the danwei (in this case, their own company) and prefer to avoid con-
nections with other enterprises or entities (authors’ interviews).
In the 1980s, fiscal reforms reduced the central government’s income, which

led to sharp budgetary cuts, most notably in the military, education, and sci-
entific research. In Beijing, these cuts brought the CAS and the university sys-
tem to the brink of crisis. Additionally, since Beijing residents who engaged in
commerce had become comparatively prosperous, many researchers began to
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question their safe but low pay. To cope with declining funding, research in-
stitutions started to develop alternative sources of income, and many opted to
establish commercial ventures. Some CAS units went as far as to open shops
and send pushcarts out to sell light-industrial consumer goods (Ling 2005).
Whether the commercial activities related to the work or core competency of
the CAS unit or university parent was largely immaterial.
Many of these small commercial start-ups clustered in the Haidian District

and formed what became known as “Electronics Street” (Cao 2004; J. Wang
and J. Wang 1998; Wu and Sha 2008; Q. Zhang 2005). Enterprises sold elec-
tronics hardware (especially color televisions), imported computers, and com-
ponents for the most part, but also IT services.16 While these companies
included private or “collective” businesses, the most successful ones were spon-
sored by governmental units or universities. These market enterprises used,
and were used by, their bureaucratic in-laws. For example Lenovo, a CAS
commercial venture, enjoyed free access to discoveries made by the CAS In-
stitute of Computing Technology (ICT) and had the exclusive right to de-
velop and sell these products, making the ICT Lenovo’s R&D center in all but
name.17

The rapid pace of market development in Beijing outstripped the city’s in-
stitutional and legal capacities. There were no laws that made the operation of
a private business explicitly legal, nor were there property rights, patent pro-
tections, or financial regulations. To cope with this ambiguity, technologists
frequently registered their businesses as collectives (a fully legal form of own-
ership) or simply hung on to their original units as commercial units affiliated
with the parent, regardless of ownership or management in practice. The in-
stitutional parents provided legal cover, financing, access to foreign currency,
market access, and protection from bureaucratic interference. Nonetheless, the
need to seek formal institutional affiliation complicated business plans and left
businesses open to political interference by their masters. Indeed, the success
of the Founder Group (方正集团) led Beijing University to take full control
of the company and force out the company’s founders (Segal 2003; see also
Chapter Two, note 69).
As the number and variety of market-based enterprises affiliated to research

institutions increased, CAS units and universities established holding compa-
nies to manage their enterprises.18 By the 1990s, Beijing’s university-sponsored
holding companies grew to include finance, real estate, manufacturing, sales,
services, and research.19

The business model—now the quintessential Beijing model—of focusing
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R&D on the localization of existing foreign products or concepts became par-
adigmatic in the mid-1980s with the commercial success of the Stone Group’s
word-processing and printing hardware, Lenovo’s Chinese-language card, and
Founder’s Chinese-language publishing equipment. High tariff barriers and a
vast underserved market meant that these companies were able to charge a pre-
mium on their products, achieve high profit margins, and keep R&D invest-
ments very low. While their products were novel in China and often quite in-
novative in adapting foreign technologies to work with the Chinese language,
the concepts for these technologies—hardware-based language adapters—al-
ready existed.
The modern history of Beijing significantly influenced the development of

the IT industry in China. The university legacy created a platform for human
resources, facilities for technology development, and, most importantly, clus-
tered these activities within the city in the Haidian District. The danwei sys-
tem created an insular corporate culture of self-reliance that discourages co-
operation among enterprises, universities, and labs. Reforms in the 1980s
opened the door for entrepreneurs but forced many of them either to affiliate
with state agencies such as universities or the CAS, or to create a complex own-
ership structure in order to avoid interference from rent-seeking or overzealous
government officials. This business environment also led entrepreneurs to aban-
don the pursuit of new products or technology development in favor of local-
izing R&D efforts or turning to original equipment manufacturing (OEM)
and original design manufacturing (ODM) activities. Having set out this his-
torical background, we now turn to an analysis of the current situation of Bei-
jing’s IT industry.

THE TALENT ADVANTAGE: MUNICIPAL

POLICIES AND INSTITUTIONS UNDERLYING

BEIJING’S IT INDUSTRY

While China’s central leaders have been striving to create an industry based on
novel-product innovation, Beijing’s IT industry has quietly attained success
and strength through market and political mechanisms that are outside the
scope of this central plan. As discussed in Chapter Two, it is the regional gov-
ernments that enable economic growth and the development of the myriad ca-
pabilities of the Chinese IT industry. Beijing’s municipal government, having
recognized several of its local comparative advantages, encourages the devel-
opment of enterprises even if they do not engage in cutting-edge research.
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Beijing has developed policies that define and encourage the development of
the IT industry while simultaneously pushing for deindustrialization. The cen-
tral focus of the developmental plans is the Zhongguancun Science Park
(ZGC). Unlike Chinese cities that have multiple competing parks run by dif-
ferent national-, provincial-, municipal-, or district-level administrations, Bei-
jing has one overall science park—Zhongguancun—and it is firmly under the
authority and policy direction of the Beijing municipal government.
Beijing’s general plan, as stated by a government official responsible for local

environmental planning, is for the city to be deindustrialized and to seek only
the highest-end manufacturing or services: “Our current economic plan is to
promote the high-technology-based third industry, services, which compara-
tively consumes less energy than the second industry [manufacturing]. Our
plan is against large-scale construction and energy-consuming industries. We
have already reduced energy consumption in Haidian and will continue to do
so by promoting high-technology sectors” (authors’ interview).
To accomplish the dual goals of developing Zhongguancun while deindus-

trializing the city, Beijing keeps close control over migration to the capital, par-
ticularly in comparison with migrant-friendly cities like Shenzhen. This policy,
combined with the rising cost of land, has resulted in a limited supply of low-
cost industrial labor and increased costs for labor-intensive manufacturing.
High costs skew new investments toward service industries and toward au-
tomation and precision “modern” manufacturing in the remaining production
facilities.
Adhering to their vision of a new Beijing, municipal officials currently ac-

cept only those manufacturing investments with proven results or that offer
very significant economic or prestige benefits. If a high-end venture proves suc-
cessful or has been endowed with high status in another region, Beijing may
then grant permission for and even actively pursue the construction of a new
production facility. Beijing’s IC-foundry experience provides the most recent
example. In 2000, Richard Chang, a Taiwanese businessman, sought to open
a pureplay foundry in China. The company, the Semiconductor Manufactur-
ing International Corporation (SMIC), sought to supply chips for the domes-
tic market. Before deciding on a location, Chang made overtures to several
cities. Beijing’s government was interested in Chang’s proposal. However, it
tried to force Chang to make concessions and placed heavy demands on him
in exchange for the necessary permits for the foundry. Shanghai’s municipal
authorities, on the other hand, were much more amenable to investments in
large-scale manufacturing and strongly encouraged the project. Not surpris-
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ingly, Chang established his first foundry in Shanghai.20 Once SMIC proved
successful in Shanghai, and was deemed to bring the region prestige as well as
profits, Beijing changed its original position and offered SMIC significant in-
centives, including subsidized land and water, to open a foundry in Beijing
(authors’ interviews). In 2004, SMIC opened its twelve-inch fabrication facil-
ity in Beijing (“twelve-inch” refers to the diameter of the computer chips, or
wafers, produced). The facility also serves SMIC’s interests by securing politi-
cal capital with Beijing and the central government, both of which will likely
prove beneficial in future expansion.21

While manufacturing is curtailed by the city government, the development
of other IT enterprises is strongly encouraged throughout Beijing. In ZGC, the
city’s stated goal is to create clusters of related high-technology service and re-
search enterprises. To do so, Beijing’s government has taken an interventionist
role in the allocation of land. In many interviews we conducted in Beijing, rep-
resentatives of large foreign and domestic enterprises stated that a desire to ad-
here to local development plans dictated their selection of location. By investing
where the city desires them to invest, firms are able to secure access to favorable
government treatment, even if the clustering enterprises adhere to a unitist mind-
set and have no intention of collaborating with their neighbors or utilizing the
services of the cluster. In one particularly frank interview, the director of an IC
design company fully admitted the firm chose its location in order to receive
government support made available only to IC enterprises that established their
offices in one designated building. Since the promotion of officials is strongly re-
lated to their success in both finding new occupants for the park and helping cur-
rent occupants prosper, administrative committees have an economic incentive
to lobby on behalf of enterprises in their zones. Thus, investing according to
government plans benefits companies in the long term as well as the short.
Within the overall Zhongguancun system, the development of the Zhong-

guancun Software Park illustrates the impact of local planning and land-allo-
cation policies that aim at creating spatial concentrations. Opened in 2001, the
software park is located in the Haidian District, to the northwest of the main
university cluster (see map 3.1). By the end of 2007, it was home to 172 foreign
and domestic enterprises employing some fifteen thousand software engineers
(authors’ interviews). The success of the original 343-acre park in creating such
a concentration of software firms led its administrative committee to submit
plans in 2006 to Beijing’s government to develop a second phase, and the city
transferred land-management rights for 395 acres adjacent to the current park
to the park’s administrative committee.
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It is clear, then, that municipal land allocation is a primary tool that politi-
cal actors use to attempt to shape the IT industry. But units in ZGC also seek
to create clusters of high-technology IT businesses through other policy in-
centives. These incentives more generally seek to encourage investment and in-
crease revenues and occupancy rates for different Zhongguancun units. Indi-
vidual park administrations allot rent subsidies to specific investments in
targeted sectors, such as IC design or software-service outsourcing.22 Enter-
prises can also receive grants from the municipal government to help them
train workers in the specialized skills necessary for an industry cluster to thrive.
For example, a company can receive a grant of four thousand RMB for each
worker trained in outsourced software programming (authors’ interviews).23

Collectively, local plans for promoting deindustrialization and an increase in
services have proven successful in encouraging the establishment and develop-
ment of new enterprises. However, the greatest lures of Beijing are its human
resources and the business models developed by private enterprises—not or-
dered government fiat or industrial policy—that profitably utilize them within
the Chinese political-economic system.
While preferential policies and subsidies are always welcomed by businesses,

they are not critical in determining the types of activities conducted in Bei-
jing. Thanks to its comparative advantage within China in terms of highly
skilled labor, Beijing has become a locus for R&D investments.24 With its an-
nual output of graduates frommany of the best universities in China—192,000

in 2007—the city has become the country’s richest source for engineers and sci-
entists (BSB 2008).25 Representatives of more than 78% of the large enter-
prises, and 53% of the small enterprises, we interviewed in Beijing listed access
to human resources as their first or second reason for choosing to invest in Bei-
jing (authors’ interviews). Human resources also rely on the infrastructure that
creates them. Start-ups, university companies, and overseas-returnee enterprises
all noted that proximity to their home institution determined not only whether
to establish themselves in Beijing but also their location within the city.
The development of Beijing’s host of leading universities has been actively

promoted since the 1990s by the national government. In 1998, answering Pres-
ident Jiang Zemin’s call to develop world-class universities, the Ministry of Ed-
ucation launched Project 985 to upgrade thirty-four Chinese universities in an
effort to make them leading global institutions. Two schools in Beijing, Ts-
inghua University and Peking University, were the first ones selected for this
program. The central government increased direct subsidies to the two uni-
versities to 600million RMB a year. The universities were encouraged to mod-
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ernize their research, teaching, and course structures. Project 985 university labs
still need to compete for central-government R&D funding, but they enjoy
privileged access to it (authors’ interviews).
For the development of R&D capabilities in the IT industry, the proximity

of Beijing’s universities to one another is Beijing’s single greatest asset. In Shang-
hai or the Pearl River Delta, universities are dispersed across geographically dis-
tant campuses and are more often than not remote from business or industry
centers. By comparison, Beijing’s universities are typically housed within a sin-
gle campus and closely clustered together in the Haidian District, surrounded
by thousands of companies. This provides enterprises with access to students,
faculty members, and technology-transfer offices. Beijing’s human-resources
advantage goes beyond mere access; many interviewees noted that student qual-
ity continues to improve. They rated the quality of talent in Beijing as the best
and Shanghai and the Yangtze Delta generally a distant second; they only pe-
riodically mentioned Shenzhen or the PRD.
The human-resources pool is not without weaknesses. Beijing’s enterprises

admittedly consider the quality of university research, administration, and even
professors to still be inferior to these in other countries or even within the
greater China region. A professor at one of Beijing’s top universities described
the gradual improvement of Beijing’s universities in this way: “In the last few
years, undergraduate students at Tsinghua and Peking University have become
in no way inferior to those at MIT. However, graduate students are of a lower
caliber, faculty is lower still, and the research is even worse. Finally, the quality
of administration is much worse than in the West” (authors’ interview).
Foreign-enterprise managers note that while technologically skillful, uni-

versity graduates in China lack the ability to work independently, especially
on projects that require workers to be creative. This makes them significantly
less productive than their peers in the United States or even in Taiwan. For ex-
ample, the Greater China chief technical officer (CTO) of a major MNC
noted: “While I would hire a Stanford graduate over a Chinese graduate any
day, local graduates are technologically brilliant. Culturally, they are fiercely
dedicated to their work. However, their initiative and passion for their work is
below the average for our company, globally. Their dedication is amazing but
is more about working because of cultural expectations and peer pressure rather
than love of work. Thus, while technically, on average, the Chinese graduate is
better than, let us say, Taiwan, the Taiwanese graduates are more effective in
R&D” (authors’ interview).
However, in all our interviews, managers repeatedly stated that Chinese grad-
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uates excel when supervised, structured, and given clearly defined develop-
mental tasks. This may be attributed to the still-fundamental weaknesses in
university research in China, and not only in Beijing. A director of a major
foreign MNC’s research lab described the situation bluntly:

For the past five years, every time when I talk with a Chinese university professor, I
come away believing they cannot perform world-class research. In my generation, my
peers went overseas twenty or more years ago and were trained there through their
PhDs. Some came back to China and some stayed overseas. After twenty years, those
who came back to China became professors and later universities’ presidents. How-
ever, their research level is far below the world level. A marked difference from what
happened to those that stayed in theWest. Those who returned focused on the Chi-
nese government’s requirements, while our overseas friends kept researching, and
now they really are world leaders. The environment in which a researcher operated
has had significant influence on his or her development. (authors’ interview)

Thus, the already-strong national tendency to avoid cutting-edge high-risk
R&D, such as novel-product innovation, is further enhanced by the perceived
quality of research training available to graduate students in Beijing. Beijing’s
IT companies address these difficulties in two ways. Some opt to hire top local
talent, slowly train them to address deficiencies in research skills, and target
the level of their R&D efforts in China accordingly. For example, a manager
of a MNC lab in Beijing reflected on his tenure: “As you know, Beijing is still
full of talent, so it is not a problem to hire researchers. The only headache is to
find research leaders. Team leaders are not easy to find. So for the last five years,
we have struggled to train them and build leaders. As a result, we have tried to
conduct meaningful research that is close to the market but still not limited to
China” (authors’ interview).
Other companies opt to hire returning overseas students or even foreigners

to direct research teams. However, this preference has created a sense that there
is a glass ceiling in Beijing. Many Chinese-educated candidates believe that in
enterprises that hire foreign-educated researchers, only the foreign-educated
can rise to the top. An interviewee at a leading MNC lab described the risks of
trying to quickly resolve the difficulty in procuring effective research managers
by hiring foreigners: “Microsoft hired foreign-trained Chinese or foreigners to
lead their research when they started. Their top director told me they had a
big debate about how to proceed. By hiring foreign, high-level, experienced
researchers, the main problem is it may have negative effects on local people,
because it looks like a local researcher has no chance to rise to the top, even if
educated at the best Chinese universities. But on the other hand, hiring out-
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siders can be a quick start, and the lab’s research level can quickly reach the
world level” (authors’ interview).
To sum up, the university system in Beijing provides the R&D workforce

with high skills but limited capabilities in team management and in conduct-
ing in-depth long-term R&D.These limitations, coupled with an institutional
environment infused with structured uncertainty and already tilted against tak-
ing on long-term high-risk projects, further dampen businesses’ appetite to
conduct novel-product-innovation R&D activities. However, the ready sup-
ply of large numbers of highly skilled graduates allows IT companies in Beijing
to conduct sophisticated second-generation, localization, and components
R&D. Thus, the university system in Beijing is critical to the success of both
the industry and its development around business models that rely on second-
generation innovation and the localization or indigenization of foreign tech-
nologies, concepts, and IT services.
Nonetheless, while the development of the higher-education infrastructure

significantly increases the supply of highly educated labor, Beijing’s regulations,
increasingly strict since 2003, for the local household-registration system,
hukou, and its attendant benefits, have complicated the picture. In the past,
most large IT companies received a generous annual hukou quota from the
Beijing government. Furthermore, graduates from Beijing universities could
remain in the city while searching for work. To restrict Beijing’s population
growth, the former provisions have been rescinded.While most university grad-
uates who find employment in Beijing can obtain work permits, true hukou are
scarce. Since non-hukou holders find it more difficult to stay in Beijing, the
pool of educated labor, even of graduates of Beijing universities, is more lim-
ited than it would appear on the surface.
In Beijing, more than in other cities, there are distinct advantages to having

a hukou. For families, a true Beijing hukou provides a better chance for higher
education, particularly with regard to admission to one of the top universities.
In China’s education system, university admission is based on a student’s score
on the gaokao university entrance exams.26 Beijing hukou holders, however,
are able to enter Beijing universities with a lower score than nonresidents. This
provides a strong incentive for family-oriented young people considering a po-
sition to find out whether an employer can or will help them obtain a Beijing
hukou.
An unintended result from the tightening hukou regulations has been the in-

creased desirability of large enterprises in Beijing, at the expense of SMEs and
start-ups. Young applicants hoping to remain in Beijing target enterprises that
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will most likely lead to their receiving a hukou in the near future. If they can-
not secure a promise of a hukou from their employer, or if the employer is un-
able to provide one, employees tend to leave their posts after a short stay in
favor of larger enterprises, thus increasing the turnover in SMEs and reducing
workforce stability. AnMNC director explained how the hukou still plays a role
when candidates weigh potential employers: “About 50% of employees still will
not take a job unless a hukou is promised by their employer. While this is more
old thinking and pressure from their parents, who feel that if the company can-
not give the hukou the job is not safe, it is still a concern” (authors’ interview).
Since the hukou remains important, enterprises and industrial-park officials

work with and around the hukou system. Preferred enterprises in Beijing’s pro-
moted economic sectors, such as software and IC design, can more easily cir-
cumvent hukou restrictions. Large enterprises are able to apply directly for a
hukou quota with the Beijing municipal government. Local industrial-park or
incubator administrations can, and do, introduce companies to officials within
Beijing’s Human Resources Bureau in order to open the door for guanxi. Well-
connected enterprises are able to secure larger hukou quotas than those that de-
pend solely on the open process. One major foreign MNC director explained:
“We got every hukou we wanted because I personally know the person in
charge of issuing Beijing hukou. He knows we are a trustworthy company and
will only bring in the best talent to Beijing, so he convinced the responsible
group to grant us as many hukou as we needed” (authors’ interview).
Consequently, the tightening of hukou policies has also led to the increased

importance of Beijing’s government in the IT industry. Maintaining good re-
lations with city officials is high on the agenda of representatives of many of the
IT companies we interviewed. But even as enterprises with good state relations
can enjoy greater access to the hukou, this comes at the expense of hewing
closer to the state with, as discussed in Chapter Two, its attendant risks. In this
way, in addition to simple uncertainty about access to talent or the ability to
retain it, the hukou system increases the structured uncertainty under which
Beijing’s IT companies work. The behavior of IT enterprises within this system
of local incentives, difficulties, and highly educated personnel is the subject of
the following sections.

MNCS IN BEIJING

Foreign IT MNCs play a major role in Beijing’s IT industry. As elsewhere in
China, local authorities strongly promote investment byMNCs. Beijing has the
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highest concentration of foreign R&D centers in China (Shanghai is second).
Looking at the behavior of MNCs gives us an angle from which to see how the
particularities of the human resources available, coupled with the regional and
national political economy, shape the ways in which MNCs structure their
R&D activities. At the same time, it also reveals how MNC R&D activities,
in turn, shape the capabilities and opportunity structure of the Beijing IT in-
dustry.
Our findings suggest that there are two primary considerations for MNCs

when they decide which activities to locate in Beijing. The first, which was
much more salient in the past, is political—that is, the need to be near to the
nexus of political power in the capital. The second and currently more impor-
tant consideration is the availability of highly skilled researchers. However, the
limits of this talent pool, as well as the specific political-economic environ-
ment, shape how MNCs structure the R&D they conduct in Beijing. In addi-
tion, the two considerations, proximity to political power and the availability
of a highly educated workforce, have been changing in their importance to
MNCs as institutional and policy shifts continue to breed uncertainty and
drive firms to limit their risk.
Foreign MNCs first began investing in Beijing during the 1980s. In 1984,

the municipal government created the Haidian Economic and Technological
Development Zone, Beijing’s first industrial park devoted to attracting FDI.
Despite the official welcome, local and national officials in the 1980s were still
highly suspicious of foreign businesses. Officials subjected foreign enterprises
to arbitrary fees and regulations, making business operations difficult. During
the 1980s, the levels of taxation and arbitrary levies imposed on foreign-in-
vested enterprises made Beijing one of the most expensive locations in the
world for foreign businesses, negating any low-cost benefits that Beijing might
have offered at the time (Garver 1993). Nonetheless, the environment during
the first decade of reform, when regulations were opaque and policy changes
rapid, led many MNCs to locate their Chinese headquarters close to China’s
center of power.27

This political motive is still prominent today. Interviewees stated that the
Beijing-based investments made by Microsoft and Motorola were made with
a strong political motivation. For Microsoft, it was an attempt to earn the cen-
tral government’s good will (Saxenian 2003). For Motorola, the reorganization
of its existing local and regional R&D infrastructure and the rebranding of
them as a “research institute” in 1999 earned the company national and local
government support (authors’ interviews). Political calculations were apparent
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during many of our interviews, as when a director of a major foreign MNC ex-
plained the company’s strategy: “In the 1980s, the economic rules were very
unclear, so it was important to be close to power. This meant investing in Bei-
jing. Today, we only locate offices in Beijing when we need the high-level po-
litical connections, such as when we want to deal with government regulations
or programs” (author’s interview).
During the 1990s, China broadly opened itself to foreign investment. Today,

other cities, especially Shanghai, offer similar, even better, incentives and ben-
efits than Beijing, particularly for production activities or R&D in politically
nonsensitive sectors. This led several foreign enterprises to move their head-
quarters from Beijing to other cities. One such move, in 2001, came when Gen-
eral Electric decided to move its Chinese headquarters and R&D center to
Shanghai. Nonetheless, many enterprises still believe that having a presence in
the capital is important, as stated by an MNC lab director:

Outside Beijing, businesses probably have more flexibility in terms of policy, but in
Beijing, since you are close to the central government, sometimes you can do big-
ger business or make bigger decisions. Once investors get strong support from the
central government, central authorities will help persuade stubborn local officials or
help solve local problems. Whether it’s good or bad is hard to say, but this is why a
lot of foreign multinational companies still set up their headquarters in Beijing. In
China, the government still has strong influence on business and industry. If you
want to do something big, then you have to get the support from the government,
especially from the central government, so you still want to court Beijing. (authors’
interview)

The political logic that drew early MNCs to Beijing remains strong in some
sectors seen as politically sensitive: IC chip design, telecommunications, media,
and online content. The political atmosphere in Beijing also provides space for
enterprises to bend the rules. One interviewee with more than a decade of ex-
perience in Beijing and Shanghai remarked on the difference in government-
enterprise relations in each city: “It’s easier to get around [regulations] in Bei-
jing. There’s a lot more gray area, even though you’re close to the government,
closer to the emperor. In Shanghai, authorities behave more by the book. For
Beijing, political maneuvering is more of a consideration. So a big difference
between Beijing and Shanghai, regardless of the business that you are going to
set up, is the degree to which you think you will need to bend or manipulate
the rules” (authors’ interview).
While establishing an R&D center in Beijing served the political interests of

many MNCs, their investments were not universally welcomed. Central au-
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thorities tried to prevent what they saw as a crowding-out effect caused by the
MNCs hiring the best graduates and offering salaries higher than those that
local companies could afford. A local researcher recounted: “As recently as
2000, weekly articles in all the dailies said that talent who went to work for
MNCs were traitors. In those days MNCs had to recruit last and pay back full
tuition to the universities whose graduates they took. The central government
tried to protect the interests of CAS and Chinese companies against leading
MNCs” (authors’ interview).
Such obstacles limited the development of MNC-based R&D centers in

Beijing. As late as 1999, there were only 30major R&D centers (Xue and Liang
2005). Over time, however, the more conservative central-government min-
istries have lessened their resistance, and R&D centers have proliferated in re-
sponse. By 2004, their number had grown to 82, and in 2006, Beijing claimed
189 MNC R&D centers (China Daily 2006).
MNCs’ investments are not purely political, however. The single greatest

reason, by far, for MNCs to invest in Beijing is to have access to China’s best
college graduates. A leading MNC director explained: “If we were to go to a
second-tier city, we could get free rent or even better promotions. However, for
us, getting talented engineers and scientists was more important than saving
money, so we came to Beijing and Shanghai, even though they are expensive”
(authors’ interview).
Our interviewees bluntly stated that to conduct R&D, they have to locate

in Beijing or, to a lesser degree, Shanghai.28 However, the presence of rich
human resources and the interest of foreign MNCs in conducting R&D in
Beijing have not led to novel-product innovation. Outside a few leading MNC
labs, such as those of Microsoft and Google, most interviewees stated that for-
eign MNCs conduct only developmental work in China. In interviews with
managers of MNCs’ labs, three reasons were given for the focus on develop-
ment at the expense of research. The first, and most frequently cited, reason is
that intellectual property rights (IPR) are not well protected in China. There-
fore, to protect their IP, leading MNCs choose one of four strategies: limiting
their R&D by concentrating more on development than research; breaking
down their R&D into components and ensuring that the components devel-
oped in China have very little commercial value without integration (which is
usually done in the home country) or concentrating on Greater China localiza-
tion of their products; or opting for pure research that is so far removed from the
market that the IPR would have little commercial value for would-be pirates.29

The second reason cited for focusing on development more than research in
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China was the already-discussed fact that the Chinese-educated researchers,
while perceived as technically capable, are also considered by the R&D man-
agers not to be on par with their R&D workers who were educated outside
China. Last—and in our view, at least as important a reason as the other two
—is the fact that many of these MNCs need to devote a considerable amount
of their R&D to making their products both compatible and appealing to the
Chinese market. Hence, focusing their China R&D center on the localization
of their products is an optimal, and necessary, solution.
Nonetheless, even if most MNCs do not conduct cutting-edge research in

their Beijing R&D centers, the work they do is vital for bringing new tech-
nology into China and improving the skills of local researchers. Because of the
impact of innovation on local economic growth, this developmental research
is a highly desirable outcome for China and further enhances the specialization
of Beijing around second-generation innovation R&D. Examples of such de-
velopmental work abound. Motorola set up its first array of research centers in
Beijing in order to synchronize its products with China’s telecommunications
network. China’s mobile-telephony regulations and particular transmission in-
frastructure meant Motorola needed to do major localization and market ad-
justment of its products. The complex customization necessary for Motorola
phones to function in China forced the company to set up a research lab in the
country. Later, in 2002 and 2003, Motorola aggressively moved into China,
transferring development, entire production lines, and even chip production to
a network of facilities in Beijing and Tianjin. It also began outsourcing much
of its intermediate developmental work and incremental improvement work to
Huawei, which helped build up Huawei’s technological capabilities. And grad-
uates of Motorola’s R&D center have left to open their own companies in the
mobile telephony market, TechfaithWireless being one of the most successful.
In a similar fashion, Google’s Beijing R&D center directs the company’s ac-

tivities for the Chinese-language world. Unlike a simple translation of inter-
faces, which Google outsources to domestic Chinese enterprises, the layering
structure in a Chinese-language search algorithm is different from the same
process in English. This requires in-depth software design and development in
China. As a result, Google generates wholly new software systems as well as lo-
calized content in Beijing. The location of Google’s R&D center also illustrates
the interests of MNCs and Beijing’s political actors and the desire to access
top-quality talent and tenants. Its facility is located adjacent to Tsinghua Uni-
versity in the Tsinghua University Science Park. Tsinghua University’s presi-
dent was deeply involved in the negotiations between the park and Google.
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He visited Google’s CEO, Eric Schmidt, to personally request that Google set
up its facility in the Tsinghua University Science Park, hoping to cement a
long-term relationship between the company and the university (authors’ in-
terviews). Google secured access to graduates of China’s top university and Ts-
inghua gained both a prestigious anchor tenant and a leading software lab, with
which it cooperates on research and training. The Google-Tsinghua coopera-
tion has matured. Most recently, Tsinghua became the first Chinese university
involved in Google’s global “cloud computing” project (W. Zhou 2008).
Investment patterns by MNCs in Beijing illustrate the region’s strengths in

the IT industry. Today, Beijing’s greatest attraction is its human resources. These
become the R&D basis for MNCs’ operations in China, which direct the ac-
tivities of subsidiaries and sourcing partners throughout the country. Thus, be-
cause of a political move, Beijing has become the innovation and research cen-
ter for China’s foreign MNCs—a development that parallels the evolution of
Beijing’s domestic IT companies over the last two decades.

LARGE CHINESE IT ENTERPRISES IN BEIJING

Beijing’s large-scale IT enterprises emerged from diverse sources, but the most
successful have been those started by entrepreneurs and not by government
fiat. Analyzing the stories of companies that managed to sustain growth and
comparing them with the stories of those that declined or failed to grow reveals
a few patterns. First, all the Beijing IT firms that became large companies or
conglomerates began their rapid growth only after each started to follow a very
similar business model. The first leg of this model is a strategy aimed at the
domestic market, which involves extensive R&D to localize products and so-
lutions already well developed abroad, such as word processing, consumer elec-
tronics, or Chinese-character output. At the same time, these enterprises em-
bedded themselves in global production networks through OEM, ODM, or
distribution contracts with foreign MNCs—at least during their develop-
mental phases.30

A second part of the model has been the need to control diversification. All
large Beijing IT companies have been prone to considerable diversification;
however, those that managed to contain their diversification largely within the
IT industry sustained their growth, even if, in all cases, many of the diversifi-
cation efforts proved to be costly or wasteful detours. The problem of overdi-
versification might be related to another attribute separating successful com-
panies from their peers: the ability to transform their core business in tandem
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with changes in the global market and its relation to China’s domestic market,
which ensures they will sustain their growth.
These thriving firms perfectly executed, in two ways, the run of the Red

Queen where the Chinese market is concerned. First, in their developmental
phases, they offered new localized products. As Western MNCs began to offer
Chinese versions of their original products and destroyed the Chinese compa-
nies’ original market niches, successful Chinese firms continued to incremen-
tally innovate and to develop competencies in new areas where they could se-
cure a lasting local advantage over MNCs. These competencies built upon the
skills learned through the companies’ earlier stages of OEM-ODM and distri-
bution work for MNCs. Second, successful large Chinese companies offered
other, more sophisticated OEM-ODM services to MNC clients. Companies
that lost their focus, such as the Stone Group, which moved into such unrelated
markets as running a taxi company and a chocolate factory, could not keep
pace with the Red Queen run and ended up being marginalized.
The last part of the successful business model has been the ability to man-

age the company’s relationship with the state. It is here that the structured un-
certainty of China’s political economy is most clearly revealed. There are two
ways in which an IT company’s relationship with the state can be detrimental
to its growth. First, the state will actively prosecute a company when it is caught
on the wrong side of changing policies, specifically with regard to politics. The
Stone Group’s fall from grace provides an example. In 1989, the then-domi-
nant company came under fire for its management’s involvement in theTianan-
men protests and the creation of a pro-constitutional-reform think tank in
1988, the Stone Social Development Institute. During the crackdown, its pres-
ident and cofounder, Wan Rennan, fled to France, and the company’s head-
quarters were occupied by a detachment of the People’s Liberation Army
(Kennedy 1997). The company survived but never regained its former pre-
eminence.
The second way the state can inhibit the growth of a company is the exact

opposite—full capture. As we shall describe in more detail below, using the
cases of Red Flag Linux and Xinwei Telecom, there are two main reasons why
becoming the national champion of an R&D effort leads to market marginal-
ization. First, the Chinese state is large and complex, with many units advanc-
ing competing goals. Hence, having MOST or the MII designate a company
as the official champion of a given technology or project does not mean that
other state organs, including some formally under the auspices of the same
ministries, will follow their guidelines, even with regard to procurement. As
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discussed in Chapter Two, guanxi with a powerful sponsor potentially holds
great promise but also profoundly increases the risks and uncertainty for a given
industry actor. This inhibits their R&D efforts and ability to conduct long-
term planning. Second, the Chinese state itself has many goals in its pursuit of
indigenous innovation, including securing access to or improving terms con-
cerning the use of foreign technology. Therefore, market success might not
even be on the state’s agenda. Without success in the market, however, even
SOEs stagnate. While the central government has taken a direct interest in IT
companies throughout China, their prominence in Beijing is significantly
higher, since the city is both the capital and the location of China’s highest
concentration of research institutes.
It can therefore be concluded that successful Beijing companies have been

those that exploit the comparative advantage of the region, in particular the
highly educated workforce, control their diversification, and manage their in-
teraction with the state to avoid either prosecution or capture. Operating in this
environment is difficult, given its high structured uncertainty and less than ef-
ficient markets as well as the various shifts of local and central policy.
To elaborate on these issues, this section considers the experiences of two

sets of companies. First, we analyze the experiences of two exemplarily suc-
cessful large Beijing IT firms: Lenovo and Aigo. Each company represents a
different approach to the IT industry in Beijing: different ownership struc-
tures, interactions with the state, and strategies. We then analyze two compa-
nies established by the central government in order to create independent Chi-
nese technologies in what were deemed critical domains: Red Flag Linux in
software operating systems, and Xinwei Telecom in mobile telecommunica-
tions.
Two of the most renowned Beijing IT companies that successfully employed

the strategy of plugging into the fragmented global IT industry, controlling
diversification, and managing relations with the state are Lenovo and Aigo.
Both began as resale businesses with only slight value added, but over time they
plowed revenues into developing their own quality, branded products for the
local market. However, neither has seriously attempted to control the core tech-
nologies that underlie its consumer business.
Initially known as the New Technology Developer Inc., Lenovo was estab-

lished in 1984 as the commercial arm of the CAS Institute of ComputingTech-
nology. All of Lenovo’s eleven founders were employees of the ICT (Lenovo
2008).31 Between 1984 and 1990, Lenovo imported and distributed foreign
personal computers for IBM and Hewlett-Packard, among others. Its trans-
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formative moment occurred in 1987 with the launch of its first branded prod-
uct, a Chinese-character input card for use in PCs.32 In 1989, Lenovo opened
its own manufacturing facilities, and the following year it created its first
branded PC. As both global and domestic markets changed, Lenovo concen-
trated more and more of its efforts on its computing division, expanding it to
include servers in 1995 and adding its own branded laptops in 1996. By 1997,
its efforts to secure its own brand name domestically were crowned with suc-
cess when Lenovo became the largest computer company by market share in
China and displaced then-dominant foreign brands (Lenovo 2008). In 2004,
Lenovo achieved global fame when it purchased IBM’s PC division. The ac-
quisition made Lenovo the third-largest personal computer manufacturer in
the world. By then, the PC market had long since ceased to be a novel-prod-
uct-innovation business. Indeed, the fear of commoditization and the percep-
tion that its high-level R&D competencies no longer granted it any advantage
were precisely the reasons why IBM decided to exit the PC market.
Feng Jun, a graduate of Tsinghua University, established Aigo in 1993 as the

Huaqi Information Digital Technology Co., Ltd. His initial business involved
the purchase and resale of keyboards and other computer peripherals (authors’
interviews; Xinhua 2006). Feng reinvested the revenues, and in 1996, the com-
pany began to produce OEM computer peripherals. The same year, the com-
pany began to sell products in China under the trade name Aigo—designing
and selling digital consumer devices that were essentially Chinese versions of
Western, Japanese, and South Korean products.33 In 2001, Aigo reached a
breakthrough with the development of its first digital memory products. The
following year, the company began producing what would become its core
business: MP3 players. Since 2002, Aigo has diversified into a range of digital
consumer goods and is now the largest producer of digital memory devices in
China and is becoming a leader in the lucrative market for MP3 players and
portable digital devices. Since 2005, Aigo has concentrated on manufacturing
higher-quality, more expensive (but still affordable by Chinese standards) dig-
ital devices in order to escape the intense competition between OEM-surplus
and lower-end Chinese-brand competitors such as Neuman (3mt 2006). Cur-
rently, Aigo concentrates solely on its own brand and has fully exited the OEM
market.
In their developmental phases, both Lenovo and Aigo linked themselves

with the global IT industry and performed their own versions of OEM-ODM
work. From operations in resale and the value-added sale of foreign products,
both companies built their technological capabilities on the basis of their rela-
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tionships with MNCs and focused on the domestic market. Unlike firms fol-
lowing the classic OEM model of producing goods for export, Lenovo and
Aigo produced or resold foreign brands in the domestic market. Lenovo and
Aigo succeeded by connecting their businesses with global and local suppliers
and production networks rather than attempting to build in-house capabilities
in all areas. Lenovo sources its components and production capacity both in-
ternally (within Lenovo factories) and from external providers, either globally
or in other regions of China. Indeed, in its quest for the highest-quality pro-
duction, Lenovo has been noted for outsourcing laptop production to Taiwan
for machines that will be sold in China (Ernst and Naughton 2007). Similarly,
it continues R&D on its IBM-descended products at former IBM facilities (or
in nearby ones built since the acquisition) in the United States (Zimmer 2006).
Lenovo’s business model is one of low-cost logistical and brand innovation
rather than technology leadership. As explained by an interviewee in the CAS:
“Lenovo’s true strategic genius has been to try to sell computers to Chinese
peasants. In the long term, the strategy is not really to compete on technology
with the likes of HP. They acquired IBM’s notebook division mostly for the
market share and technology-acquisition benefits. The goal was never to lead
the market in new innovations, only to be able to quickly follow the leaders”
(authors’ interview).
Lenovo utilizes the advantage of Beijing and its connections with the CAS

in order to conduct second-generation and incremental R&D in the city, while
it has moved production and assembly to other regions of China.
In a slightly different manner, Aigo has leveraged the advantages offered by

Beijing and the rest of China to facilitate its rise through the Chinese market
(McDonald 2008). Aigo concentrates fully on design and sources all of its pro-
duction in southern China. All of its design and R&Dwork is done in Beijing.
The majority of the employees are recruited locally, either directly from uni-
versity or, especially since 2000, by poaching experienced researchers from other
Zhongguancun enterprises (authors’ interviews). By outsourcing production
and focusing on the utilization of proven technologies and products, mainly for
the Chinese market, Aigo, like Lenovo, holds costs down and minimizes risk,
both financial and technological.
Both companies controlled their diversification by two methods. Lenovo di-

vested itself of many of its unrelated business activities and relegated responsi-
bility for their management and losses to its state-controlled parent, Legend
Holdings. Thus, Lenovo could concentrate on personal-computing and busi-
ness-computing hardware. Aigo has opted to compete only in the areas in
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which its technology has an advantage: digital consumer electronics or those
using a comparable flash-memory chip set.
With regard to the central government, Lenovo and Aigo have skillfully

managed their relationships with it and avoided being captured by the state.
Nonetheless, the support of the state, especially in the case of Lenovo, has been
crucial. In its earliest years, Lenovo’s access to foreign exchange and import li-
censes were acquired at minimal cost from its patron and owner, the CAS. In
the early 1990s, the China Torch Program certified Lenovo’s products as high-
technology goods, earning the company tax breaks and other central-govern-
ment incentives. However, perhaps the most important factor for the devel-
opment of the company has been its privileged access to finance. One of our
interviewees went so far as to argue that “Lenovo would have gone bankrupt
ten times over if it did not have access to state bank loans” (authors’ interview).
Its access to cheap sources of capital has also helped cushion the blow from fre-
quent failed or distracting ventures (such as FM365.com and LenovoMobile).34

In addition, since its status is still that of an SOE, Lenovo continues to enjoy
a very lucrative business supplying supercomputers for use by various govern-
ment actors.
Aigo manages its relations to the state differently. Having never been state

owned, the company enjoys an extra buffer from bureaucratic interference. In-
stead, its interaction with the state is largely limited to selective clientelistic as-
sistance from interested central-government actors. Interviewees mentioned
that Aigo received help with brand development and market penetration in
emerging markets in Latin America and the Caribbean through central-gov-
ernment travel and exhibition subsidies. While these are not key markets for
Aigo, building its presence there serves the interests of the central state by build-
ing the Chinese presence in markets either underserved or neglected by estab-
lished MNCs.
The rather different fate of companies too close to the state serves as a warn-

ing about the necessity of ambiguity for successful business operations in
China. In 1995, MOST, the MPT, and the NDRC (then the State Planning
Commission) made development of a CDMA-based 3Gmobile standard a key
project of the Ninth Five-Year Plan (T. Zhou 2004). At the same time, a group
of Chinese nationals in the United States founded Cwill Telecommunication
with the intention of developing their synchronous code-division multiple-ac-
cess (SCDMA)–based “smart antenna” into a commercially viable product.
Since their transmission standard, SCDMA, was closely related to the emergent
Chinese TD-SCDMA standard, the founders contacted senior scientists at
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MPT and inquired about opportunities for cooperation in developing trans-
mission devices and other complementary technologies for the new standard.
In November 1995, the MPT’s Chinese Academy of TelecommunicationTech-
nology and Cwill jointly established Xinwei Telecom, a Beijing-based com-
pany, to develop these technologies (Agilent 2006). By 1997, the entire com-
pany had relocated to China and closed down its U.S. operations.
Xinwei has since grown into an SOE that is 45% state owned; its R&D op-

erations are in Beijing, and its equipment manufacturing, including IC fabri-
cation, occurs in subsidiary facilities in Chongqing (Xinwei 2008).35 The com-
pany employs five hundred researchers in Beijing and more than one thousand
workers at its IC foundry and production facility. In addition, Xinwei has a spe-
cial relationship with state-owned production firms such as Putian (a state-
owned telecommunications-hardware company), which produces antennas and
receiving equipment under the Xinwei brand. Moreover, as part of China’s
state-sponsored TD-SCDMA alliance, the company has access to the research
and cooperative resources of more than fifty partner firms in developing TD-
SCDMA products and services. Xinwei has developed products for several
facets of telephony, including local loops, private networks, rural connectivity,
and low-cost urban mobile phones (authors’ interviews). It would thus appear
that Xinwei, as a research-intensive, government-connected enterprise that is
rapidly growing, expanding into new activities, and employing an ever-larger
number of engineers, is a great success.
However, Xinwei’s fortunes are tied to those of the TD-SCDMA standard.

As discussed in Chapter Two, the standard languished for years. Furthermore,
Xinwei’s intimate connection to the central state limits the company. Although,
on the one hand, the company’s state connections have granted it access to cap-
ital and partners, on the other hand, its long-term fortune is completely de-
pendent on political decisions regarding the Chinese domestic telecommuni-
cation market.36 Furthermore, even though Xinwei has access to what amounts
to unlimited capital resources and is armed with a central-government desig-
nation as a new mobile-telephony-equipment champion of China, the com-
pany has yet to develop any novel products, but instead mimics or upgrades al-
ready mature products. Finally, Xinwei’s relationship with the state has meant
that it need not test its ideas and products in the marketplace. Hence, even as-
suming that a market for TD-SCDMA and its related technologies will de-
velop in the future and that the central state will not decide that TD-SCDMA
has outlived its strategic utility, it remains an open question whether any of
Xinwei’s products will appeal to consumers.
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While Xinwei began as the opportunistic merger of a private foreign enter-
prise and central-government units, other firms began life entirely within the
state structure. In the late 1990s, the MII launched a high-profile attempt to
create a proprietary computer-operating system to compete with Microsoft’s
Windows. In 2000, with the MII’s direct support, the CAS established the Red
Flag Software Technology Co., Ltd. Red Flag was established as a Linux-based
company that would cooperate with the CAS to develop a commercially com-
petitive Chinese operating system based on open-source software (OSS). Red
Flag’s envisioned role was to commercialize the OSS work done by CAS and
MII researchers. The company was given significant funds and privileged ac-
cess to the government procurement market.
In 2001, Red Flag Linux secured its first state software contract, supplying

operating systems to the Beijing municipal government. However, while gov-
ernment procurement gave the company a valuable boost, all the Chinese OSS
companies together held only 1.6% of China’s rapidly growing operating-
systems market that year (Saxenian 2003). Even with its technology support
from the MII and the CAS and its assured government-procurement deals,
Red Flag Linux succeeded in earning only a minor position even within the
government-procurement market. Government units across China do not, as
described in Chapter Two, adhere to a single policy direction or chain of com-
mand, and many of them preferred to use Microsoft Windows. As with Xin-
wei, Red Flag Linux discovered that even when central support is strong,
human resources are readily available, and government clients are supposedly
secured, there are structural impediments to advancing by relying on the state,
as well as uncertainties with regard to even supposedly assured procurement
orders.
Nonetheless, from the national point of view, the two companies serve a use-

ful though rather expensive function, which might be the true aim of the cen-
tral government and the reason why both companies are located in Beijing. For
example, shortly after the central government committed to promoting Red
Flag Linux, Microsoft agreed to lower its prices on both the Windows and Of-
fice software packages sold in China and, in 2003, also granted several Chinese
actors access to portions of the Windows source code (Microsoft 2003).

IT SMES IN BEIJING

A tour of Beijing’s Haidian District leaves the visitor convinced that Beijing has
developed an entrepreneurial culture. Students and professors launch new com-
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panies from their research groups’ prototypes and preliminary findings. Work-
ers in large enterprises see opportunities for striking out on their own. Indeed,
many of our interviewees sounded as if they have reached the entrepreneurial
promised land: “Why did I start my company? After working for several major
companies abroad, I felt bored. Being an employee in a big company was just
dull. So I decided to find some friends and former colleagues, and we opened
a company ourselves” (authors’ interview).
And Beijing’s entrepreneurial pull has become international. The most

promising start-ups have been those founded by returning Chinese, and Bei-
jing boasts more than 3,200 such firms. Sixty percent of these companies are
estimated to be involved in the IT industry (authors’ interviews). The sheer
number of start-ups, the annual rates of new-enterprise formation, and the
growing technical sophistication of Beijing’s new IT companies led Segal (2003)
and Walcott (2003) to declare Beijing’s efforts to become an innovation zone
successful. While we agree that Beijing has developed a thriving ecosystem of
new, small IT companies, our findings suggest that if Segal andWalcott are re-
ferring to novel-product innovation or the creation of new technologies, then
Beijing is a failure. If, however, one uses the broader definition of innovation
that we argue is the essence of the Red Queen run, then Beijing’s IT SMEs are
indeed an unqualified success.
Beijing’s universities and large numbers of research institutions provide a

fertile ground for spin-off enterprises. Nonetheless, unlike their foreign coun-
terparts, Beijing enterprises tend to remain tied to their universities instead of
being fully spun off. For example, nearly half the nonstate budget of both Ts-
inghua University and Peking University comes from their partially or wholly
owned enterprises. Universities and CAS institutions in China have taken a
commanding role in the lives of their supposedly spun-off enterprises (Sunami
2002). In the 1980s, a university administrator would take charge of invest-
ment in, and oversight of, university enterprises. During the 1990s, the Min-
istry of Education initiated reforms designed to separate university adminis-
trators, who officially should concern themselves only with education and
research, from the administration of university enterprises. As a result, many
universities established holding companies to manage the large and rapidly
growing collection of firms they owned and operated. Beijing’s university hold-
ing companies usually provide capital injections in exchange for an equity stake.
Holding companies also place board members and executives in companies
under their control. An executive of a university holding company explained
the extent of their involvement: “We send administrators, including legal
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deputies, chairmen of the board, and CEOs into the company” (authors’ in-
terview). Needless to say, while such strong involvement helps alleviate many
of the problems associated with the founding and running of a new IT com-
pany in China, financial and legal problems in particular, it is fraught with
peril as well, especially if the company is highly profitable. The creation of
holding companies under universities is an example of political entrepreneur-
ship by the schools. Central policies concerning spin-off enterprises changed,
and the universities responded by changing what they called such enterprises
and how they managed them, but not by ending their control of them or giv-
ing up the streams of revenue they generate. Such flexibility in the face of un-
certainty has made Beijing’s spin-off climate even more successful.
The second major source of new IT companies in Beijing is the returning

overseas Chinese, the so-called Sea Turtles. Within the political economy of
China, returning technological entrepreneurs face a radically different, and
somewhat easier, environment for financing and regulation than local spin-
offs. Because Sea Turtles are seen as bringing with them a wealth of experience
in industrial R&D, management, and marketing practices, numerous programs
were created to fund, assist, and spur Sea Turtles to open IT start-ups. Some
of the positive perception of Sea Turtles is certainly correct. In his study of IT
start-ups, Douglas Fuller (2005b) found that the Sea Turtles’ firms are the most
technologically sophisticated and best managed in China in general and in Bei-
jing in particular.
However, being a returnee carries with it a degree of risk and uncertainty

also, as expressed by an incubator manager who targets Sea Turtles: “The over-
seas students who start these enterprises have never started an enterprise in
China. So when they get here, we teach them how it is done more efficiently.
For example, we inform them about where to go for this or that business per-
mit. After they arrive, we help them solve the registration and legal problems
they will face, the financial problems, and their management issues. We help
them understand the complex affairs of starting a business in Beijing” (authors’
interview).
Even though Sea Turtles enjoy such support and are, on average, more tech-

nologically sophisticated than native Beijingers, their companies still follow
the logic of the Red Queen run. Like other Beijing IT firms, they tend to focus
on exploiting gaps and openings in China’s domestic market for which reliable
and less than cutting-edge technologies are sufficient. Typically, a venture es-
tablished by a Sea Turtle aims to introduce a foreign technology or business
idea with which the founder is familiar and to utilize the available human re-
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sources in Beijing to localize it. Thus, these businesses enrich the IT products
and services available in the city, even if they are not pushing China to the
technological frontier.
Both types of enterprises—university spin-offs and those started by Sea Tur-

tles—as well as start-ups founded by local entrepreneurs, exhibit three common
traits. First, they rely on incubators to provide a variety of services necessary to
launch a technology business. Second, they all face common difficulties in ac-
cessing the capital needed to finance R&D or expansion. Third, whatever the
education and skills, or even intentions, of their founders, Beijing’s SMEs tend
to follow in the footsteps of large enterprises by specializing in second-genera-
tion innovation, concentrating their R&D activities in Beijing and outsourc-
ing production to the south.
It might be the particularities of the Chinese political economy that make

it especially challenging to start and fund a new IT business. To address this dif-
ficulty, many IT start-ups seek support in the abundance of incubation centers
in Beijing. Within the context of the high structured uncertainty in China,
well-placed business incubators provide a wide variety of services to their en-
terprises. All offer subsidized utilities and occasionally improved telecommu-
nications services.37 Several, such as Tsinghua Science Park’s incubator, offer ac-
cess to the university’s labs, which are some of the best facilities available in
China (authors’ interviews). Other parks provide access to libraries and ad-
vanced mainframes or supercomputers for the benefit of their enterprises’ re-
search. Most incubators offer lectures on business law and administrative prac-
tices to interested entrepreneurs.
Nonetheless, while the quality of these services has improved over time, the

managers of many incubators admit that their ability to help turn scientists
into businessmen remains limited. Thus, one reason why so many of Beijing’s
start-ups still opt for an incubator as their first location is simply the availabil-
ity of discounted lab or office space, the terms of which are negotiable. Fur-
thermore, as part of their attraction to prospective enterprise tenants, all incu-
bators offer lower rent than that available to similarly well-located offices in
Beijing.While most incubators wish for enterprises to graduate within eighteen
to thirty-six months, many of our interviewees flatly stated that they never plan
to leave the subsidized rent and facilities of their incubator unless the incuba-
tor management forcefully evicts them.
Another important reason that IT start-ups choose to work with incubators

is that, in Beijing, the incubators are frequently run by highly connected offi-
cials, who are useful in serving as links to the state. In addition, while incuba-
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tors are usually not sources of capital in themselves, they are one of the main
matchmakers for either government grants or private investors. As such, the in-
cubators serve as a first screening mechanism. An analysis of our interviews
suggests that this matchmaking capability is the main differentiator among in-
cubators. For example, the Tsinghua Science Park is known for its particularly
strong connections to venture capitalists. Other parks, such as those operated
by CAS units, serve primarily as technology-transfer mechanisms for their own
members (authors’ interviews).
Beijing’s incubators play a particularly significant role in the run of the Red

Queen. Since most of them are state actors managed by the municipal gov-
ernment or a university, their policies reflect the interests of local authorities and
not those of the central state. Typically, incubator managers are judged by their
impact on economic growth and job creation, not on whether their enterprises
develop novel technologies.
One of the greatest difficulties still faced by Beijing’s IT start-ups is access to

capital. The question of financing remains one that the local and national gov-
ernments in Beijing have not yet been able to address, especially for start-ups
that aim to conduct novel-product R&D and, hence, are deemed riskier. The
response of most small enterprises to these financial constraints is, not surpris-
ingly, to refrain from novel-product innovation and, in fact, to minimize the
length and scope of their R&D activities.
For its part, the VC industry in Beijing operates differently from the U.S. VC

industry. One of our interviewees put it succinctly: “In China, you see most
VCs invest in agriculture, hotels, or other nontechnology businesses. Even in
information technology, they invest mostly in copycat Chinese companies.
Only a small percentage of VCs want to invest in high-risk novel-technology
companies, because there is a lot of low-risk investment elsewhere. They jus-
tify this by stating that there are no prior stories of success in new-products
development, so they say ‘Why not invest instead where the money is easy and
the risks are low?’” (authors’ interview).
In general, investment patterns in Beijing are similar to those in Taiwan

(Breznitz 2007b). VC firms invest in businesses with proven models, such as IT
services, whose revenues and potential viability have already been demonstrated
in foreign markets. The professional backgrounds of Beijing’s venture capital-
ists account for some of their behavior. The majority of venture capitalists in
Beijing come out of finance, banking, or party officialdom and the SOEs.
These would-be venture capitalists lack the set of skills a professional Ameri-
can VC is assumed to have.
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VC partnerships in Beijing tend to invest in later-growth-stage companies
—those that have already proved themselves. Here are two typical answers we
received from our interviewees when we referred to this pattern:

Novel technologies are high risk and maybe high return. However, we have now
shifted away because the risk is high and may bring no return.We now focus on hav-
ing a good business model like IT services.

We have changed our strategy with experience. In 2000, we did a lot of seed in-
vestment, and our emphasis was twofold: make money and get technology and ex-
perience for the parent corporation. But since 2008, we have changed. Now we con-
centrate on making money through investing in growth-stage firms that will list
soon. (authors’ interviews)

In addition, during our interviews it became apparent that the investment
time frame for most Beijing venture capitalists is less than three years. Many
venture capitalists referred to this fact when they explained why they prefer to
avoid new start-ups or those who need to develop their own technologies: “We
generally avoid big projects because we cannot handle long-term commit-
ments” (authors’ interview). At an extreme, in 2007–2008, a number of VC
firms began to delve into stock market investment management as a diversifi-
cation strategy.
The reasons that Beijing’s venture capitalists prefer shorter-term investments

are primarily political. Regulations concerning investments, management,
property rights, and, in particular, exit strategies are vaguely defined. For ex-
ample, it is uncertain whether (or when) using stocks to pay for M&As is al-
lowed. It is also uncertain when Beijing’s high-technology small enterprises will
be able to easily list publicly. These uncertainties mean that the traditional fi-
nancial exits—M&As and IPOs—are not always available, even if the com-
pany is successful.38 Even government administrators who pointed to the pres-
ence of a Beijing VC industry as a sign of the city’s maturity as an innovation
zone fully admitted that VC funds are limited and generally open only to en-
terprises that have already established themselves. One high official described
the situation: “China’s VCs are not mature, so most enterprises in the park rely
on themselves in the earlier period. When they are profitable, we can help find
VC funds for them” (authors’ interview).
The lack of venture financing is especially acute because banks, in particu-

lar Beijing’s state-owned banks, refuse to serve small, private IT companies.
Our interviewees repeatedly said the only acceptable collateral for a loan is
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physical property. However, most entrepreneurs (Sea Turtles in particular) do
not have enough property to back up loans. As a result, they are cut off from
China’s largest single source of capital. Kellee Tsai argues that the problem is
structural, since loan officers know they will be forgiven for authorizing a loan
that turned out to be bad for an SOE, but punished for a bad loan given to a
private company. This leads them to avoid granting loans to most private com-
panies, especially smaller ones (Tsai 2002).
To overcome this resistance, Beijing SMEs turn to the local government. In-

cubators and branches of the city government select promising enterprises and
act as the guarantor for the loan. Banks will lend to start-ups if the govern-
ment guarantees the loan. One entrepreneur explained his experience with re-
ceiving loans:

Basically we have continuous communication with the government and incubators,
so they know us very well. They then recommended us to the banks. But the banks
need collateral, and we don’t have any collateral. I told them, ‘I don’t have anything,’
to which they responded, ‘Well, if you don’t have anything, then we can’t lend you
money.’ The government then stepped in and said, ‘We’ll use our access to the banks
in your name to provide the collateral, if it’s okay with you.’ And then the bank said,
‘Well, we don’t care whose collateral it is; if it’s money, it’s fine.’ And they gave us the
loan. (authors’ interview)

With IT SMEs’ continued difficulties in accessing both venture capitalists
and banks, the direct support of the Beijing government becomes even more
important. For example, an incubator official explained: “When an enterprise
reaches a certain stage, low-interest loans will be provided by Zhongguancun
Administrative Committee. We also run our own loan guarantor company for
them” (authors’ interview). Government loan guarantees often take the form of
the “green pass” system, in which certified companies receive guarantees from
the state, which in turn enable them to secure bank loans. This need for gov-
ernment approval and certification also points up the importance of SMEs hav-
ing the right bureaucratic mother-in-law. Consequently, many entrepreneurs
spend much of their time managing their relationships with various officials.
Even with growing state support, many enterprises are unable to access cap-

ital, instead relying solely on their revenues and other internal sources of fi-
nancing. As pointed out by Fuller (2005b), this lack of growth capital inhibits
the development of many promising start-up enterprises, forcing them to adopt
less R&D-intensive business strategies. In his research, Fuller found that many
new enterprises start out by offering OEM or ODM services as a way to secure
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a revenue stream. A firm’s need to secure revenues while still developing its first
product often diverts resources and attention away from novel-product R&D.
Many of the entrepreneurs we encountered were highly aware of these risks, but
they explained that such is the reality in Beijing: “We need to rely on ourselves
for financing. We have felt a capital shortage, and this will limit our develop-
ment speed. Even though we have a good product and a good market response,
without capital, it is hard to expand our company, and so we get stuck in this
loop of securing other revenue streams that lead us to divert our attention from
our main market” (authors’ interview).
Thus, the structural capital shortage is another reason why so many of Bei-

jing’s SMEs adjust their focus and move away from long-term R&D. The rel-
ative scarcity of venture financing strengthens the allure of employing a “Red
Queen run” business model, even for the most promising start-ups.
This tendency is further strengthened by the need to secure government

support. To set up in municipal incubators and receive benefits, including ac-
cess to capital, enterprises must be clearly within one of five government-de-
termined high-technology sectors (authors’ interviews). And so incubators eval-
uate their technology and business models by seeing how they align with local
state-developmental plans. If a company’s models do not appear to match the
plan, it will be denied support. Proven business models tend to get approved
and novel ones do not. Consequently, at their inception, start-ups are steered
away from novel-product innovation.
Once Beijing’s IT SMEs manage to reach profitability, their behavior starts

to resemble that of the larger, more established enterprises. For example, SMEs
deeply involved in hardware will often source their production elsewhere and
sometimes relocate their center of activities to southern China (Walcott 2003;
W. Zhou 2008). One incubator manager explained the typical pathway for
nonsoftware enterprises in his incubator:

In China, there are places willing to be a development center. Some places choose
to specialize in production. Production sites specialize in cell phones or other goods
such as MP3 or MP4 players, especially in the area around Guangzhou, Shenzhen,
and Fuzhou. Their production abilities are quite developed. So for our enterprises,
after they complete their product, they generally move to areas with better produc-
tion abilities. They generally go to these production bases to develop their goods for
market. But that isn’t to say they leave Zhongguancun altogether. Because high-tech-
nology products have rapid turnover, they still keep their research and development
activities here in Zhongguancun. (authors’ interview)
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In addition, the strategic need for access to capital from the state and for
rapid returns on investment in an uncertain market leads many of Beijing’s
SMEs to follow in the footsteps of their more established peers by focusing
their attention on the domestic market. The representative of an IC design
company was especially candid on these issues: “Just about all of our chips are
consumed domestically. We do not need to export. If we target China’s mar-
ket and can meet China’s requirements, which are a lot lower than, let us say,
the U.S., then we will already be huge. Furthermore, we don’t need to produce
overseas, since the home market is so large. If we want to go into the interna-
tional market, we must invest a lot, and we do not have the capital for that” (au-
thors’ interview).
The result is that the conditions and behaviors proven successful by market

leaders such as Lenovo and Aigo are being repeated in the next generation of
companies. These enterprises do not engage in novel-product innovation but
do fill valuable domestic market niches and fit foreign technologies and con-
cepts to the realities of China.
The national impact of this developmental pattern is similar to that made

by large enterprises. By enhancing the drive of each region toward greater spe-
cialization, this business-development path significantly augments each region’s
productivity and enhances the development of particular innovative capabili-
ties and capacities that are rarely, if ever, found outside China. This, in turn,
broadens the potential areas in which Beijing start-ups can operate. Knowing
that once they reach the prototype phase, they can easily tap the developmen-
tal and production services of southern companies, entrepreneurs can work in
areas like Beijing that otherwise would be too capital- or labor-intensive for
small, cash-strapped enterprises. The availability of a technologically educated
workforce coupled with outsourced production networks makes Beijing an at-
tractive site within China for new-enterprise development.

CONCLUSION

In this chapter, we used the theoretical and empirical understandings devel-
oped in the first two chapters to analyze the development of the IT industry
in Beijing. Inquiring into our four themes—the particularities of regional his-
tory, center-local tensions, the impacts of structured uncertainty, and the local
implications of the global fragmentation of production—we followed the co-
evolution of industry and state in the Chinese capital. By building on an in-
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stitutional heritage of strong universities and S&T institutions, Beijing has
come to possess the highest-educated human resources in China. However, the
impact of this legacy is somewhat blunted by the effects of the unitist mind-
set, which significantly limits cooperation across organizational boundaries,
and a restrictive hukou system.
Center-local tensions are apparent in Beijing, where companies need to nav-

igate between a local government that aims to maximize high-technology ac-
tivities, even if not novel-product R&D, while forcing deindustrialization, and
a powerful central government that officially encourages novel-product inno-
vation even as it pursues a wide range of competing strategic goals through
the IT industry. Consequently, successful domestic IT companies have con-
verged around a particular business model. In its R&D focus, the ideal Beijing
business model calls for a firm to use proven technologies to develop China-
centric products and also to be plugged into global production networks
through OEM-ODM and local distribution arrangements. Mastering these
two features allows Beijing companies to be tied into the latest developments
in the global IT industry and to use their impressive R&D skills to translate in-
novations developed elsewhere into products that cater to the tastes and needs
of the Chinese market. In their domestic location decisions, Beijing IT enter-
prises keep their R&D facilities in the capital and source (or outsource) pro-
duction in other regions of China. Such an organizational strategy is followed
by both large and small enterprises as well as by foreign MNCs. It is therefore
important to remember that the development of Beijing as a center for R&D-
intensive, services-based, second-generation innovation has been so successful
specifically because the city is a node in an integrated, national innovation sys-
tem, not a stand-alone local system. Beijing’s companies rely on the production
and fabrication capabilities of China’s other regions; at the same time, other re-
gions look to Beijing to help them flourish by specializing in innovation around
different stages of the IT production network. The overall result is that China’s
run of the Red Queen is significantly strengthened.
The impact of China’s structured uncertainty is apparent in the R&D strate-

gies of Beijing’s IT companies. By following an approach that concentrates on
R&D in proven technologies, with the aim of developing products for the local
market, Beijing companies can hedge and minimize risk and gain access to ex-
ternal financing while still making the most of the region’s greatest strength.
Nonetheless, within the ever-changing political economy of China, successful
companies are those that manage to plot a steady course, which allows them to
enjoy the state’s goodwill without becoming fully captured.
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In the next two chapters, we analyze the development of the other two
prominent nodes of China’s IT industry. In Chapter Five, we examine the evo-
lution of the PRD, which followed an opposite route from Beijing’s—build-
ing its innovational capacity from the shop floor upwards. Before we do that,
however, we consider the development of IT in the only other city in China
whose research infrastructure can compete with Beijing’s—Shanghai.
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In fact, under globalization, these foreign companies are Chinese
companies too, because they registered in Shanghai.
—Government official, Shanghai

Everything is bigger, better, and faster in Shanghai; even the roads are
elevated to a height equal to the tallest buildings in many Chinese
cities. Shanghai projects an image of cosmopolitan sophistication, a
gleaming metropolis of global big business, and it is the only Chinese
city with a university system comparable to Beijing’s.1 Furthermore,
because it has a long history of working with foreigners and MNCs,
a strong and capable local government, and the most rule-bound en-
vironment on the mainland, Shanghai sees itself as China’s business
capital. Its IT industry has an impressive array of large-scale compa-
nies, both foreign and domestic, such as SMIC, General Electric, and
Shanghai Bell. In addition, China’s newest, fastest-growing semicon-
ductor-industry subsector—pureplay foundries, represented by Hua-
hong NEC, Grace Semiconductor, China Semiconductor Manufac-
turing Corporation, and SMIC—is centered in Shanghai.

Chapter 4 Shanghai



As part of its outward-looking policy, Shanghai heavily relies on MNCs to
rapidly upgrade the capabilities of domestic companies and meet ambitious
growth targets. Through joint ventures, local (state-owned) partners gain access
to foreign experience and technology as well as to overseas markets. Our in-
terviews, along with both SusanWalcott’s (2002) and Yu Zhou and Xin Tong’s
(2003) research, show the success of this strategy by pointing out that over the
past decade, the presence of leading foreign MNCs has pushed Chinese firms
to ratchet up their R&D.
Unlike those in Beijing, IT-hardware companies in Shanghai keep their man-

ufacturing in the region, supplying jobs to those who lack high-level academic
educations. Shanghai prides itself on hosting MNCs such as Transcend, a Tai-
wanese company that is developing large R&D facilities there to go along with
its large-scale manufacturing facilities in the region.2 Shanghai’s manufactur-
ing emphasis is a cornerstone of its government’s development plans.3

Also in marked contrast to Beijing, which allows only one science park,
ZGC, Shanghai aggressively fosters the creation of multiple parks, each man-
aged independently. Again in distinction to those in Beijing, Shanghai’s parks
are located far away from the city proper, in the suburban outskirts, particu-
larly in the Pudong New Area, the Minhang District, and the Songjiang Dis-
trict. Similarly, the universities’ main campuses and research centers are also
located on the periphery, far away from downtown. On average, a drive from
Shanghai to one of the region’s two premier engineering universities, Jiaotong
and Fudan—or a drive between them—takes more than an hour.
Many statistics are marshaled to support the image of Shanghai as a power-

ful, rising center of the IT industry. In 2007, Shanghai attracted $7.92 billion
in FDI, accounting for 10.59% of China’s total (NSBPRC 2008a; Shanghai SB
2008). Shanghai produces 16.7% of China’s high-technology exports and
14.06% of its electronics. In IC design, Shanghai accounted for 38% of all new
designs registered in China during 2007 (Shanghai Gov 2007). While Beijing
does not even merit attention in the Chinese press as a center for IC exports,
Shanghai represents approximately 40% of the country’s total. Shanghai’s IC
production accounts for 21.65% of China’s total (China Customs 2007).4

Shanghai’s approach to development is often conceptualized as one of so-
phisticated local-government control. For example, city leaders have attempted
to rectify some of China’s widespread weaknesses in financing by offering di-
rect state investments, subsidies, and tax breaks as well as R&D grants and co-
operative programs. And since Shanghai’s rapid growth has outstripped the
availability of skilled personnel in targeted sectors such as IC design and soft-
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ware, the local government has created, both independently and in cooperation
with foreign enterprises such as IBM and Infosys, training institutes designed
to upgrade the skills of existing graduates and increase the absolute number of
graduates able to enter the workforce in these sectors.
Nonetheless, even in the midst of all these policy initiatives and impressive

growth statistics, Shanghai’s weaknesses are as glaring as its strengths. Although
Shanghai hosts R&D centers for many of the world’s leading IT MNCs, in-
cluding Intel, Hewlett-Packard, IBM, Google, and Alcatel (through Shanghai
Bell), the actual R&D conducted in these centers revolves around second-gen-
eration innovation and is less sophisticated than the work done in Beijing (au-
thors’ interviews). At an extreme, some of our interviewees, who included both
MNC executives and government officials, argued that many of the MNC
R&D centers in Shanghai should be called development centers, not research
centers. The same emphasis on second-generation innovation is also apparent
in the behavior of Shanghai’s domestic champions.
One of the most conspicuous exemplars of such behavior is Shanghai Bell,

the city’s leading telecommunications-equipment firm. Shanghai Bell has access
to some of the most advanced mobile-transmission technology in the world
and boasts of its global capabilities, yet engages only in work that will reach the
Chinese market within three years. Similarly, SMIC, the premier IC foundry,
does not have the ability to fabricate ICs from the world’s current wafer gen-
eration, focusing instead on the production of less sophisticated, mass-market
chips to be used in domestic electronics-assembly businesses, usually for foreign
clients. Indeed, in semiconductors, the sector most crucial to city development
plans, Intel, the global leader, has just announced that it is moving its produc-
tion activities away from Shanghai to Chengdu.5 Given weaknesses in the local
semiconductor industry, it is not surprising that Elena Obukhova (2008) re-
peatedly found that the more successful and technologically sophisticated of
Shanghai’s IC design firms source all their production to Taiwan and shy away
from the local pureplay foundries. Such behavior fits our arguments about the
“run of the Red Queen development strategy,” and hence, we do not see this
behavior as inhibiting economic growth. However, unlike Beijing and the
PRD, where local officials support Red Queen behavior against the formal
wishes of the central government, Shanghai prospers from a Red Queen run
that is a far cry from the technologically sophisticated and business-savvy city
its planners envision.
A much more worrisome development in Shanghai is state control of the

best and most successful IT companies.While state ownership by itself does not
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preclude development, as discussed in Chapter Three, excessive control and
intervention constrains the ability of companies to respond to market needs and
opportunities. Additionally, when state control enables access to cheap financ-
ing without regard to commercial success, enterprise management focuses more
on pleasing its political masters than on successfully running the business. This
is the case in Shanghai. Many China scholars have argued that state control is
directly responsible for the lukewarm performance of the IT industry (Fuller
2005b; Segal 2003; Segal andThun 2001; Steinfeld 1998, 2004). Consequently,
in Shanghai the strong, guiding hand of the state is partly the cause for the less
than stellar growth in employment and GDP.6

Thus, Shanghai exemplifies an altogether different approach to economic
development than that taken in Beijing or the PRD—an approach that truly
believes in state-led planning and command and control, relying on local elites
and established enterprises to lead the way in accordance with local govern-
ment dicta. Shanghai, once known as the Pearl of the Orient, has become the
one Chinese city in which the dogma of comprehensive economic planning
and state leadership is still celebrated, albeit with MNCs now seen as the joint
heroes along with SOEs.
A systematic analysis reveals that the IT industry in Shanghai has three cen-

tral characteristics that define its place in China’s run of the Red Queen:

• Shanghai’s large IT enterprises are mostly state owned or state controlled and
tend to form conglomerates.

• Unlike Beijing, Shanghai has purposely moved its universities, research parks,
and manufacturing facilities outside the city limits and far away from one an-
other. Hence, whereas in Beijing there is one closely knit research-oriented
IT cluster, in Shanghai, university campuses and industrial centers are far
from the financial and service centers, which are predominantly located in the
downtown.

• Shanghai’s officials not only target specific industries but also particular
niches within these industries. The favored companies in these niches are
lavished with funds and subsidies but are also carefully managed to ensure
that they adhere to the city’s plans, whether or not the reality of the market
makes this a prudent strategy.

On the bright side, the local state, acting in alliance with the central gov-
ernment, has transformed Shanghai into a leading IT industrial manufactur-
ing and engineering center as well as a base for high-technology research in
China. In 2007, Shanghai’s total economy grew at 13.3% year on year, with the
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service industry growing even faster, at 15.2%. In education, Shanghai, with its
nine top-ranked schools and dozens of other universities, has an annual output
of 297,000 vocational, university, and graduate-school graduates (Shanghai SB
2008; Wu et al. 2008). Enterprises in the city filed more than 24,500 patents in
2007 (8.11% of the national total), including 3,259 invention patents, second
only to Beijing (BSB 2008; Shanghai SB 2008). Showcasing its strength in con-
necting research to industry needs, Shanghai boasted 133MNC regional or na-
tional headquarters and 177 foreign-invested R&D centers in March 2006

(Shanghai Foreign 2006b; Shanghai SB 2008). Collectively, these R&D
strengths have enabled the city to grow dramatically.
Nevertheless, even in these statistics, Shanghai’s limitations are apparent.

The most obvious is the large amount of state ownership in Shanghai’s econ-
omy. In a city that aims to become the center of China’s modern market econ-
omy, the public economy (公有经济) still accounted for 54.9% of regional
GDP in 2007, and the private economy accounted for a paltry 17.5%.7 The
figures for total exports are even more striking: state-owned and foreign enter-
prises accounted for 87.83%, while private enterprises accounted for only 11.31%
(Shanghai SB 2008). These realities have led many researchers, some in admi-
ration and some in desperation, to describe Shanghai’s development strategy as
one that favors large (mainly state-owned) urban-based industrial enterprises
and strongly disdains entrepreneurial SMEs, particularly township and village
enterprises (TVEs) (Huang 2008; Huang and Qian 2008; Segal 2003; Segal
and Thun 2001; Thun 2006).
What is the significance of these statistics and characteristics for the struc-

ture and capabilities of Shanghai’s IT industry?
The city is the center of post-reform-era China as envisioned by Shanghai’s

leaders and their central allies—cosmopolitan, globally influential, and pos-
sessing the requisite global brands as well as key strategic industries. The gov-
ernment’s strategy has distributed education, research, high-tech businesses,
and manufacturing around relatively remote locations on the urban periphery.
At the same time, Shanghai has concentrated finance and other business ser-
vices in the city center, which prevents both the emergence of a Beijing-style
research-oriented cluster and the close integration of production and enter-
prise R&D, which are the main strengths of the PRD. Furthermore, constant
intervention by the local state has led to an IT industry dominated by large
state-owned or foreign enterprises. Smaller enterprises have been left to fend for
themselves in a hostile business and regulatory environment. The large num-
ber of foreign-invested enterprises and MNC research centers means the city
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has become a primary contact point for high-end foreign production tech-
nologies and procedures. Their contributions to building up Shanghai’s basic
industrial capabilities have helped make the city a national leader in the pro-
duction and mastery of technologies that are at the core of a nationally strong
IT industry. However, these technologies, brands, and standards still remain the
domain of foreign enterprises.
This overall structure raises several questions. What are the R&D and in-

novation implications of Shanghai’s dependency on large enterprises, both for-
eign and state-owned? How does the local state influence the development path
of the IT industry? What is the long-term impact of the Shanghai model on
economic development and job creation? Finally, what does the Shanghai
model mean for the whole of China’s IT industry and its future development?
To answer these questions, the chapter is structured as follows: we first pro-

vide a historical introduction to Shanghai, analyzing its historic place at the
center of China’s economy as well as the continued influence of central-gov-
ernment control and the planned economy. We then consider Shanghai’s ad-
vantages and limitations in both large and small enterprises. In so doing, we
look at how local institutions and capabilities affect variously sized enterprises
in the city. We conclude by reflecting on the implications of Shanghai’s devel-
opment path for the overall development of China’s IT industry.

THE INSTITUTIONAL HERITAGE

OF SHANGHAI’S IT INDUSTRY

Shanghai sits near the confluence of the Huangpu and Yangtze rivers. The
Huangpu bisects the city into two main areas: Pudong, in the east, and Puxi,
in the west. Historically, the urban core has been in Puxi, although much of the
rapid high-technology industrialization since 1990 has occurred in Pudong.
Within its 6,340.5 square kilometers, or 2,448 square miles (including surface
water), the city is home to 13.79million hukou-holding residents and 4.79mil-
lion migrants, or temporary residents (Shanghai SB 2008). A heavily industri-
alized suburban countryside has grown up around Shanghai’s Puxi urban cen-
ter and now blends into Kunshan, Suzhou, and Wuxi in southern Jiangsu.
Together, these areas form a discrete industrial region with Shanghai as its co-
ordinating center.
Shanghai has the reputation of being a “big business” town dominated by

powerful conglomerates. This reputation predates the centrally planned econ-
omy. Although Shanghai has hundreds of years of history, until the First
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Opium War (1839–1842), Shanghai remained a small walled city and county
seat. From the end of that war through 1949, Shanghai became China’s most
populous, wealthiest, most international, most industrialized, and most mod-
ern city. British trading conglomerates such as Jardine Matheson and other for-
eign concerns developed Shanghai by using foreign investment and local labor
to drive trade, manufacturing, and finance. During the Republican Era (1911–
1949), Shanghai dominated the Chinese economy. Three-quarters of China’s
trade passed through Shanghai (Hooper 1986). Foreign-run utilities provided
extensive electrification, gas, and telephone services. Light industry, especially
silk and cotton textiles, boomed under the supervision of British and Chinese
merchant families. Chinese “bureaucratic capitalists” working in close relation
with the Kuomintang (KMT) leadership controlled Shanghai-based commer-
cial and industrial empires.
The Japanese invasion during World War II and the postwar wave of na-

tionalizations by the KMT disrupted many foreign business, industrial, cul-
tural, and political interests in China. Shanghai was the last great remaining
center of this once-extensive presence (Naughton 2007). The pattern of large-
scale enterprise-based development was presaged by the British economic pres-
ence in particular. Shanghai received 80% of all British investment in China,
and seven giant concerns controlled 60% of all British investment. After the ar-
rival of the CCP in 1949, the new authorities began to pressure foreign inter-
ests to turn over their property to the government, a process that was com-
pleted by 1954 (Hooper 1986).
During the late Qing and Republican periods, an extensive university in-

frastructure developed in Shanghai. Foreign missionaries and business inter-
ests established a comparatively large number of missionary schools and uni-
versities. Four of Shanghai’s top universities—Jiaotong, Fudan, Tongji, and the
Shanghai University of Finance and Economics—trace their roots to this pe-
riod. Shanghai enjoyed a wealth of intellectual capital and infrastructure at the
dawn of the People’s Republic. The availability of locally educated engineering
and other high-end human resources greatly facilitated the development and
expansion of new industries during the 1950s and 1960s.
During the Soviet reorganization of the Chinese university system in the

1950s, Shanghai gained five more top universities. However, unlike those in
Beijing, the university campuses were not clustered within a single area of the
city. And throughout the second half of the twentieth century, again in contrast
to Beijing’s universities, Shanghai’s expanding universities moved their centers
of activity away from the city center to new, remote campuses on the periph-
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ery. The Soviet period’s greatest influence was in the creation of specialized
schools differentiated by discipline. To this day, Jiaotong University is best
known for its engineering prowess, and East China Normal University is
known as a school for educators. Although universities in Shanghai and Beijing
are similar in the number of their quality institutions and their capacity to pro-
duce graduates, the relative dispersion of Shanghai’s universities strongly dif-
ferentiates them from those in Beijing.
As Shanghai’s universities have grown in size and capability, and as the struc-

ture of the city’s overall urban and economic layout has changed, Shanghai’s
schools have opened branch campuses across the city. Eighty percent of Jiao-
tong University’s 38,000 students and most of the degree-seeking students at
East China Normal University study in remote Minhang District campuses
rather than in the historic Puxi-area campuses (authors’ interviews). Students
are thus separated from the emerging urban-based IT service economy. The
Minhang campuses and remote branch units in Zhangjiang High-Tech Park
(ZHTP) and other HTDZs encourage, to some degree, cooperation between
companies and university labs and professors. However, entrepreneurial ser-
vice companies, which prefer to locate in the urban area, have grown farther
and farther apart from Shanghai’s universities. As a consequence, Shanghai does
not enjoy the full benefits of the spatial concentration of research and indus-
try that its impressive aggregate numbers of graduates and higher-education
institutions might lead one to expect (see map 4.1).
Shanghai’s great economic transition came between 1954 and 1956. The cen-

tral government removed the last vestiges of the foreign economic presence and
completed the nationalization of local industry and its incorporation into the
scope of the national five-year plan (Naughton 2007). Through the 1980s,
Shanghai was at the center of the planned economy. Under the plan, large-
scale heavy-industrial projects in chemicals, steel, and machinery were exten-
sively developed. Shanghai’s planned industrialization focused on the con-
struction of integrated factory complexes in industrial suburbs surrounding
the city core (Walcott 2003). The local manpower administration assigned the
graduates of local universities to the suburban factories according to the pro-
jected needs of each five-year plan. Many newly minted graduates resented
these forced relocations; this resentment led to the coining of the modern
Shanghai adage: “Better a bed in the city [Puxi] than an apartment in the sub-
urbs [Pudong].”8

In the first years of the reform era, Shanghai remained tightly bound to the
economic plan and the central government’s finance-procurement organs. In
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comparison with the PRD, where the provincial government paid one, rather
low, lump sum to the central government, and Beijing, which remitted 63.5%
of revenues from 1980, Shanghai was still forced to remit 88.8% of all revenues
to the center (W. Hong 2003; Shirk 1993; Wei and Leung 2005). Despite such
close central scrutiny, Shanghai enacted some critical reforms during the 1980s.
Shanghai’s reform policies tended to adhere to a tradition of seeing large con-
glomerates as the anchor of growth and generally ignoring SMEs. Large SOEs
began outsourcing certain manufacturing tasks and plan quotas to TVEs es-
tablished in southern Jiangsu’s now heavily industrialized Kunshan-Suzhou-
Wuxi region. Unlike the more private (in practice if not in name) TVEs of the
PRD, those in the Shanghai region preserved their system of nonindividual
ownership. Regional TVEs benefited from the subcontracting agreements and
technical assistance provided by large SOEs in Shanghai. As a consequence,
Shanghai-regionTVEs were larger and more technologically sophisticated than
those in other regions. BothTVE development and outsourcing reinforced the
viability of Shanghai’s integrated SOEs while reintroducing them to market
principles (Naughton 2007).
Foreign investment in Shanghai also began during the 1980s. Whereas FDI

in the PRD concentrated in labor-intensive export processing, foreign investors
in Shanghai aimed to establish a presence in the Chinese market. To achieve do-
mestic-market access, many foreign MNCs agreed to form joint ventures with
SOEs in exchange. For example, Bell Telephone Manufacturing’s 1983 part-
nership with the Ministry of Posts and Telecommunications (as the Posts and
Telecommunications Industry Corporation) in Shanghai created the first com-
pany to provide digital telecommunications switches in China. Today, in its
current form as Shanghai Bell, the company is one of China’s largest IT-equip-
ment companies, providing one-third of all digital switches sold in China as
well as dominating in digital subscriber line (DSL) and voice-over-Internet
protocol (VoIP) equipment (authors’ interview; Grivolas 2003; Harwit 2005,
2007; X. Liu 2006). By 1987, direct investment from large American enter-
prises was significant enough to justify the reestablishment of the American
Chamber of Commerce in Shanghai after a thirty-eight-year hiatus (authors’ in-
terviews).
In 1987, Shanghai’s municipal government under Jiang Zemin and Zhu

Rongji announced “A Comprehensive Development Program for Shanghai,”
which was an ambitious plan to remake the city (Huang and Qian 2008). The
program declared that Shanghai’s goal was to become an international city and
that therefore Shanghai must “internationalize” its economy by using foreign
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technology and global brands. In accordance with this vision, local authorities
decided that Shanghai had to eliminate old economic elements that made the
city appear backward, such as petty entrepreneurs and rural markets (Huang
2008). Under the plan, land-use rights were procured at below-market rates
and then sold at market rates as a way to finance industrial-policy-based de-
velopment programs (Huang and Qian 2008; Walcott and Pannell 2006).
Starting in 1989, Jiang and Zhu rose to power in the central government. The

two served as president and premier, respectively, until 2003.9 Accordingly,
Shanghai’s development became a national priority. Jiang and Zhu formed the
nucleus of the so-called Shanghai Clique (上海帮), a strongly pro-coastal-
development faction in the central government. In the 1990s, Shanghai en-
joyed central-government patronage to such a degree that central leaders per-
sonally ordered new nationally critical FDI projects to be located in Shanghai.
For example, Premier Li Peng decreed that new foreign-investment projects in
semiconductors would be located in Shanghai rather than elsewhere in China
(authors’ interviews).
The State Council renegotiated Shanghai’s relations with the central gov-

ernment in 1990. In April, it declared the marshy farmland and warehouse area
on the east bank of the Huangpu River a special economic zone (SEZ) with the
same rights as existing SEZs. Foreign investment rapidly boomed. From 1978

to 1991, Shanghai attracted a total FDI volume of $1.63 billion, but in 1992

alone its contracted FDI totaled $1.86 billion (Shanghai Foreign 2003). To at-
tract foreign investment, Shanghai copied many policies adopted in the PRD,
including land and utility subsidies, duty-free imports of components and ma-
chinery necessary for the production of exports, and tax breaks. Unlike the
PRD, however, Shanghai had industrial and large state enterprise networks
into which foreign investment could be integrated.
To promote foreign direct investment and encourage the development of

large-scale businesses, the Shanghai municipal government allotted land for
industrial parks. In Puxi, the Shanghai municipality established the Caohejing
High-Tech Park in 1984 (elevated to a national-level HTDZ in 1991) and the
Songjiang Industrial Zone in 1992. In 1990, State Council planners divided the
Pudong New Area SEZ into zones that emphasized different areas of foreign in-
vestment (Wei and Leung 2005). On the Huangpu River, they established the
Lujiazui Finance and Trade Zone. East of Lujiazui was the Waigaoqiao Free
Trade Zone, which quickly became a center for foreign investment. Ninety-
five percent of the firms in the zone are foreign invested (Walcott 2003). Two
parks dedicated to manufacturing were also established: the Jinqiao Export
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Processing Zone (1990) and the national-level ZHTP (1992). Today, there are
forty-one municipal- and district-level industrial zones and five national-level
zones in Shanghai, a significant difference from Beijing, where all parks are
subsumed within Zhongguancun (Shanghai Economic 2006; authors’ inter-
views).10 Nominally, each zone has a different industrial focus, but in reality,
they all strive to become innovation bases and integrated business environ-
ments, incorporating residential, commerce, political, technology, and manu-
facturing sectors. Some of the more remote parks, such as Zhangjiang or Jin-
qiao, developed amenities that allow them to resemble self-contained cities:
foreign, local, and bilingual schools; apartments; shopping centers; commu-
nity centers; and even churches (authors’ interviews; Shanghai Gov 2006; Wal-
cott 2003; ZHTP 2008).
During the 1990s, Shanghai debated what its target industries should be.

Zhangjiang has changed its industrial focus twice since 1992. This exemplifies
the best and worse outcomes of these debates. The park began as a national
base for biopharmaceutical research. Because the development, testing, and ap-
proval of medicines involves high costs and extended research periods, the park
quickly accumulated net losses (Walcott 2003; ZHTP 2006). Disappointment
in the inability of Zhangjiang to register rapid economic growth in less than five
years led the Shanghai government to launch the “Focus on Zhangjiang” cam-
paign in 1999. The program switched the park’s focus to IT, with the initial
aim of building local activities in niches that had already demonstrated global
success. Since 2000, with the adoption of a municipal policy package of tax in-
centives, financing, and stock-listing facilitation, Zhangjiang (as well as Cao-
hejing and Songjiang) has focused mostly on the semiconductor and software
industries.11 In 2000, Zhangjiang’s first Taiwanese-style pureplay foundry,
SMIC, commenced operations. United Microelectronics Corporation (UMC),
Taiwan Semiconductor Manufacturing Company (TSMC), and other Tai-
wanese producers have since opened subsidiaries as well, complementing joint-
venture and indigenous foundries such as Huahong-NEC and Grace Semi-
conductor.
The impact of economic planning is still strong in Shanghai, as evidenced

by the five-year plans issued by the city’s Development and Reform Commis-
sion. The Eleventh Five-Year Plan (2006–2010) ambitiously aimed to accom-
plish many of the goals from Jiang and Zhu’s 1987 initiative (Shanghai Foreign
2006a). Planning and policy writing aside, the implementation of develop-
ment programs in Shanghai has had mixed results. On the one hand, growth
is strong, investment levels are high, and Shanghai is considered a highly de-
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sirable residence. On the other hand, the manner in which Shanghai’s munic-
ipal leaders and their national allies have pursued development has stifled en-
trepreneurship (Harwit 2005; Huang 2008; Huang and Qian 2008). Policies in
effect through 2005 restricted the development of both Beijing-style university
spin-offs and PRD-style small-scale enterprises. Professors, civil servants, and
general managers in SOEs were largely barred from even participating in en-
trepreneurial ventures. To register a new business, a would-be entrepreneur had
to show proof that all projected capital needs could be met before business
commenced. This is a difficult task in a country whose financial system largely
excludes private enterprises. Finally, while foreign enterprises and joint ven-
tures could reduce their taxes by deducting labor costs, domestic enterprises
could not (Huang and Qian 2008).
The result of Shanghai’s reform and half-reform efforts has been a strong

preference for foreign investment channeled through joint ventures with local
SOEs. Shanghai’s local government also strongly interferes in the location de-
cisions of industries and investment. Government plans rely on large-enter-
prise conglomerates, disdaining smaller private enterprises. These trends are
strengthened by a development paradigm partially influenced by the era of the
planned economy, which distrusts private enterprises and entrepreneurs and
values size above all else. Since implementing its series of reforms, Shanghai
has come to fully adhere to the idea of a socialist market economy achieved
through market-based economic planning and a strong interventionist state
that largely maintains direct ownership of the modes of production.

THE TALENT ADVANTAGE? RESEARCH,

UNIVERSITY, AND INDUSTRIAL

STRUCTURE IN SHANGHAI

Shanghai’s development trajectory is influenced by the relative abundance of
highly educated labor and the extensive use of technology development zones
and industrial parks. When we interviewed representatives from both MNCs
and domestic small and large enterprises, almost every Shanghai-based execu-
tive noted the importance of local human resources, just as their Beijing coun-
terparts did.
In addition to the availability of engineers and scientists, the ways in which

land for development is allocated—specifically, the concentration of industry
into large but geographically distant development zones—are central features
of Shanghai’s IT industrial system. Half of our interviewees from large enter-
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prises specifically mentioned incentives offered by their industrial parks as a
major factor in their final investment decisions, showing that industrial parks
and their promotional policies play a large role in the distribution of invest-
ment. In keeping with Shanghai’s historical reliance on the idea that bigger is
better, the incentive schemes of Shanghai’s S&T parks are oriented toward large
enterprises—and largely ignore the needs of start-ups and SMEs. To elaborate
on these findings, this section discusses Shanghai’s educational system and its
science-zone policies.
Shanghai has a large and growing supply of highly trained labor and an ex-

cellent university system. In 2007, 149,000 students completed four-year uni-
versity degrees, and 23,900 completed post-graduate education (Shanghai Daily
2008a; Shanghai SB 2008). For a single metropolitan area, this quantity is sec-
ond only to Beijing’s. Efforts to further increase the availability of educated
entry-level or experienced workers follow three approaches: reforming univer-
sity degree programs, encouraging local and foreign companies to establish
training centers, and attracting skilled workers from other regions.
University reforms are changing the courses and degree programs offered to

students. New programs are designed to match industry needs and interna-
tionalize the universities. For example, in 2000, after software became a targeted
industry under the reform known as Document 18, the government encouraged
more local universities to begin offering software-engineering and software-
programming degrees (Shanghai Municipal Government 2000). For existing
programs, the Shanghai Information Commission worked with the universities
and software-programming training schools to increase their gross enrollment
(AsiaInfo 2003). As an incentive to increase enrollment, universities’ budget
allocations increased for each student enrolled. While this incentive was quite
successful at increasing the number of students, the student-to-faculty ratio in
many institutions skyrocketed (authors’ interviews).
Concerns over the quality of education in Shanghai are widely shared. Even

if the city is fast progressing in the quantity of graduates it produces, again in
striking similarity to our findings in Beijing, the quality of the graduates, es-
pecially those conducting high-level R&D, is a different matter.12 In our in-
terviews, representatives from Shanghai enterprises, mirroring their Beijing
counterparts, were quite adamant about the limited capabilities of a Shanghai
university graduate in comparison with those educated in the West or even in
non-Mainland universities in the Greater China region. The concerns about ed-
ucation are so similar in the two cities that this statement from the director of
a global-level MNC research lab in Shanghai could well have been uttered by
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his Beijing counterpart: “In general, a foreign-educated employee is preferable
to a domestically educated one.We find that it is a lot easier to connect foreign-
educated researchers to our international research channels and practices. Do-
mestic hires take two or three years to train to a comparable level. For that rea-
son, all of our project and team leaders are Sea Turtles” (authors’ interview).
This gap is widely and publicly recognized by universities. To close the gap,

many of Shanghai’s elite universities have programs to “internationalize” their
curricula. Leading global scholars are recruited to offer seminars and courses,
and English is increasingly used as an instructional language. Jiaotong Univer-
sity goes so far as to encourage most of its students to study abroad for at least
a semester. Efforts to internationalize are also changing traditional methods of
recruitment and advancement. Universities increasingly make competitively
lucrative offers to overseas Chinese scholars to return and direct laboratories or
centers. Jiaotong now recruits approximately one-third of its new hires, in-
cluding senior hires, abroad. A further one-third are recruited domestically,
but not from among its own graduates. This is in marked contrast to Beijing’s
Tsinghua University, which heavily relies on promotion from within its own
ranks.13

Another approach by Shanghai’s government to improve the fit between
skills and needs is to encourage MNCs to establish training centers in collab-
oration with local-government training programs or facilities. Such efforts are
especially prevalent in the case of software.14 Lately, such efforts have been
used to close the gap in other skills that are deemed necessary for business suc-
cess, such as management training. For example, in 2008, the China Europe In-
ternational Business School (CEIBS) signed an agreement with the Zhangjiang
Institute for Innovation to establish the Zhangjiang Centre for Innovative En-
trepreneurship (CEIBS 2008).15

The brisk expansion of training programs for so-called blue-collar software
engineers brings up two interrelated issues. First, Shanghai’s economy has a
large demand for technicians, not only university-trained engineers and scien-
tists. In response to that need, programs to improve universities have been aug-
mented since 2008 by similar policies designed to increase the number and
quality of vocational-school graduates. Vocational schools are encouraged to
connect with manufacturing companies in order to train workers jointly and
produce skilled vocational graduates in one to three years (Shanghai Daily
2008b). Former vocational schools that had recently become four-year colleges
have been told to give priority to training skilled technicians. Setting a planned-
economy-style target, Shanghai hoped to raise the percentage of skilled tech-
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nicians in the skilled-manufacturing workforce from 19% in 2007 to 21% by
December 2008.
The second issue regarding the fit between labor-force skills and market

needs has to do specifically with the still strongly planned economy of Shang-
hai. Since Shanghai fully adheres to a view that large integrated enterprises con-
ducting the majority of their production within the region should be the basis
of development, it is not clear whether there is a severe misalignment between
the highly educated workforce, which Shanghai invests so much in producing,
and the actual needs of the expansive industrial system the city has built. These
problems of fit between labor supply and demand are already causing signifi-
cant problems.
Manufacturers like Transcend, a Taiwan-based IT and digital hardware firm,

need line workers and foremen, not engineers and university-educated re-
searchers. Pureplay semiconductor foundries do not require their operators to
have college degrees, only vocational ones. Shanghai’s manufacturers recruit
heavily in China’s central and western provinces (authors’ interviews). Elec-
tronics and semiconductors, high-growth industries powered by foreign in-
vestment, generate thousands of jobs, but not the high-end ones sought by
Shanghai’s growing number of university graduates.16 Even enterprises that
need theory-oriented and R&D-capable employees, typically prefer experi-
enced workers, not graduates. This concentration on manufacturing and high-
end R&D has perpetuated an employment problem for fresh graduates, who
find themselves unable to secure work suited to their skills and interests. Al-
though the IT industry is growing, its needs differ from those of the local, ex-
pensively educated and trained workforce.
The greatest irony of this misalignment between skills and jobs is that the

large-enterprise-based development policy was intended to modernize the city’s
industry as rapidly as possible, provide the most technology transfer, and lead
to independence from foreign control. However, Shanghai has not leveraged
foreign investments into distinct local capabilities. It remains as dependent as
ever on foreign direction, training, and investment to sustain growth. It offers
fewer incentives to young and talented graduates seeking to start their own
companies, which decreases the amount of entrepreneurial churn in the econ-
omy. Economic growth relies on the extensive application of resources and in-
vestment. Shanghai has been able to sustain high rates of growth only by rely-
ing on outsiders—both foreigners and non-Shanghainese workers.
Since the demand for both high-skilled labor and experienced craftsmen and

workers is so high in Shanghai, and misaligned with the locally available talent,
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many companies are recruiting outside the region.17 Shanghai officially en-
courages the recruiting of skilled human resources from other provinces in
order to meet the immediate needs of industry (AsiaInfo 2003; Shanghai Daily
2008b; Shanghai Municipal Government 2006). Starting in 2006, the Shang-
hai municipal government adopted a new raft of policies to facilitate such ef-
forts. The government announced plans to list the specific job skills in short
supply in the local economy and publish them in the “Catalogue of Shanghai’s
Talent Development in Major Fields.” Nonlocals who supply these skills have
a better chance of securing a local hukou for themselves and their families. The
government similarly offers desired personnel “convenience” in seeking apart-
ments and completing new-residency registration (Shanghai Municipal Gov-
ernment 2006). Starting in 2009, unemployed graduates of local universities
who are not Shanghainese will, for the first time, be explicitly eligible for loans
from the local government to help them start entrepreneurial ventures. Those
ventures that hire Shanghainese locals “will be given preferential treatment if
they apply for a Shanghai residence permit or hukou” (Fei 2009).
This approach to the internal migration of skilled workers is a complete re-

versal of the official policy in practice. Since 2004, Shanghai has sharply re-
stricted and limited access to hukou. In our research we found that securing a
hukou was still a major concern for both employees and employers in Shang-
hai, despite the new policies. In a classic example of structured uncertainty, at
the same time the city was enacting recent policies allowing highly skilled labor
to secure hukou, it simultaneously increased restrictions for hukou transfers.
During our interviews, we found that the ability to offer a hukou to employ-
ees in Shanghai is a strong advantage for a company competing for scarce re-
sources. Shanghai also seems to apply hukou restrictions so as to enhance the
attractiveness of its own local SOEs at the expense of both MNCs and do-
mestic SMEs. AnMNC lab director bluntly described his company’s situation:
“Our competitors for human resources are mostly other MNCs and R&D-
conducting SOEs. In the last few years, the SOEs pay higher salaries, offer
more benefits, and can provide a hukou with no questions asked. This gives
them an advantage in recruiting talent” (authors’ interview).
Similarly private entrepreneurs perceive the system to be unpredictable, even

politically biased. For example, most entrepreneurs assess the situation as an
overall denial of hukou: “The Shanghai government used to have the bar set at
a level where if you had a BA and a job from a Shanghai company, then you
were good enough to get a hukou. But that policy changed in 2005. So in the
past, we did have quite a few of our staff get the hukou under that policy, but
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in recent years, it has been difficult. They only get a working permit, not a
hukou” (authors’ interview).
By comparison, representatives of large-scale joint ventures or SOEs repeat-

edly told us that they had no difficulty securing a hukou for their employees.
According to one director: “The hukou is not a problem. The requirement
seems to be that the employee works in Shanghai for one year and then they
are eligible. There is no obstacle in this respect. We apply for a hukou for our
designers because there is no obstacle for our company and there are no limit-
ing quotas” (authors’ interview).18

Small companies, even those owned by the state, cannot overcome the hukou
bias against them. The hukou quota a company receives is less related to its
current needs than to its investment in the local economy and its output—
proxy measurements for its size (authors’ interviews). The current relative
scarcity makes the hukou an exceptional award for many motivated IT work-
ers in Shanghai.
To summarize, Shanghai has a university system comparable to Beijing’s in

enrollment as well as in the capabilities and limitations of its graduates. The
local government has taken a highly activist approach in attempting to address
these limitations and create graduates with the requisite skills for the type of ad-
vanced manufacturing and service economy the planners envision. Unfortu-
nately, these efforts have fallen short of their goals in both directions. Empha-
sis on attracting the highest-end R&D and retaining manufacturing has created
jobs for experienced researchers and managers as well as for lower-skilled and
lower-cost migrants, but fewer jobs for locally educated graduates. The hukou
system, even when reformed, limits the options of young outsiders seeking em-
ployment and channels them toward large SOEs, thus stifling technological
entrepreneurship. Finally, all these competing and, at times, conflicting goals
—in education reform, planned development, population control, and foster-
ing entrepreneurs—have created a climate of structured uncertainty about the
direction and sustainability of local policy.

SHANGHAI’S INDUSTRIAL PARKS

Shanghai’s main policy vehicle for the development of high-technology indus-
tries and encouraging FDI is S&T parks. The parks are seen as the future in-
dustrial base for the city. To ensure rapid achievement of the city’s ambitious
development goals, the municipal government views the securing of large and
ever-growing amounts of FDI in manufacturing and services as a priority. The
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first zones, the Caohejing High-Tech Park and the Hongqiao Industry Zone,
were established in the 1980s and were located on the edge of the urban area,
near access to sea and air transport. Since the 1990s, Shanghai’s parks have been
increasingly established in ever more remote suburban locations such as Feng-
xian and Chuansha (see map 4.1).
While both Shanghai and Beijing use technology parks to develop the IT in-

dustry, there are three main differences between Beijing’s Zhongguancun and
Shanghai’s science parks. First, Zhongguancun has a single, unified adminis-
trative authority, which is a branch of the Beijing municipal government.
Shanghai has forty-one municipal-, district-, or local-level development zones,
and five at the national level; each park runs independently of the others and
has its own administrative structure. There is no single authority to which all
the various zones are ultimately responsible. For example, national-level parks
receive official guidance from multiple sources, including State Council–level
officials, the Shanghai municipal government, the district authorities for their
respective region of the city, and the development company, which operates
the parks’ business and infrastructure functions. Other parks answer to differ-
ent masters, including universities, district or municipal governments, and in-
stitutional investors. The competition between parks to secure investment has
become so brazen that interviewees commented on the overall inefficiency of
the park system as a tool for driving innovation.
All parks, regardless of their focus—electronics, semiconductor fabrication,

software, or simply IT more generally—compete for occupants. All consider
investments by large foreign enterprises to be a mark of distinction. Since park
officials have a strong incentive to attract investment and increase revenues
from renting land and facilities, they sometimes engage in what might be con-
sidered a destructive, “race to the bottom” approach to investment. Officials
seek investments so heedlessly, and with so little regard for official develop-
ment goals, that they will go after projects that may have negative impact on
other parks and the overall development of the city. Examples of such nonin-
vestment strategies are abundant: the Zizhu Science Park, a supposedly high-
end science park operated as a joint venture between the city, Jiaotong Uni-
versity, and an industrial conglomerate, proudly showcases the plant, packing
facility, and regional headquarters of Coca-Cola.19 Additionally, the confus-
ing array of incentives offered to companies has led to unfulfilled promises and
great uncertainty with regard to which incentives will be granted once a com-
pany commits to investing in a particular park (author’s interviews).
The second major difference between the two cities’ science parks is that
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while Beijing’s Zhongguancun aims to strengthen an urban IT cluster within
the Haidian District and its multiple universities, the dispersion of Shanghai’s
parks exacerbates the effect of geographically isolating the city’s universities
from the parks and from one another. This effect is further strengthened by
the fierce and growing independence of the park administrations.20 Interpark
rivalry and competition for the same enterprises prevent the organized clus-
tering of industrial activities. This is in marked contrast to the policy in the
Pearl River Delta, a finding we will discuss in Chapter Five.
In the case of semiconductors, where the central and provincial leadership’s

goal was specifically to create the national leading industrial cluster in Shang-
hai, the result of such internal rivalry is disheartening. IC design houses are
scattered in multiple parks around the periphery and throughout the city (au-
thors’ interviews; Obukhova 2006). The largest foundries are primarily located
in Zhangjiang and Jinqiao, but the assembly and test facilities are concentrated
in Nanhui, to the southeast of Pudong, or in the more remote western parks in
the Songjiang District (Y. Wang 2008). Meanwhile, many design houses have
limited interaction with local foundries, and so they orient their production ac-
tivities toward overseas foundries. Shanghai’s foundries concentrate on the pro-
duction of chips for foreign clients, using designs from abroad. To date, the
primary way the IC industry has grown in Shanghai has been through contin-
ual, extensive investment from abroad.
Last but not least, Shanghai’s science-park policy has further increased the

importance of established large enterprises, foreign and domestic alike, to the
detriment of SMEs and new entrepreneurial ventures. Since large manufac-
turing facilities require large swaths of (preferably inexpensive) land, they in-
evitably spread to increasingly distant industrial parks. Production facilities for
Shanghai’s IT-hardware industry are distant from the urban center (Walcott
2002; Wei and Leung 2005). Many of these companies engage in labor-inten-
sive production that is dependent on migrant labor and so do not require prox-
imity to the city center. However, when employees with R&D skills are needed,
many companies find that Shanghainese are disinclined to move far from the
city center. The outcome is an internal geographic division between R&D and
production facilities. This discourages the types of closely intertwined pro-
duction, marketing, and research seen in factories in the Pearl River Delta or
among the research and service companies of Beijing, discussed in Chapters
Three and Five.
Apart from the overt political preference of Shanghai for the kinds of large

SOEs and MNCs that fill parks faster, development policies are designed with

Shanghai 145



large investors in mind. This benefits state-owned or coinvested companies
such as the new pureplay foundries or large foreign enterprises looking to es-
tablish a production base in China. The negative impact of such a focus on
large enterprises and production facilities is that, according to all the repre-
sentatives of small and start-up enterprises whom we interviewed, the devel-
opment zones and their promotional policies are seen as highly irrelevant. The
parks, with their emphasis on tax incentives and greenfield developments for
large established companies, offer very little to meet the needs of start-up en-
terprises, which usually do not have large sales volumes during their start-up
phase and, hence, neither benefit from tax incentives nor need to build large
facilities.
Furthermore, for small enterprises competing in Shanghai’s labor market,

convenience for commuting employees and a prestigious in-town office loca-
tion are two of their sole advantages in recruiting and retaining employees.
Small enterprises worry that if they were to relocate into the suburban parks,
they would have greater difficulty attracting and keeping talent.21 In our in-
terviews, many entrepreneurs were quite explicit in stating the need to locate
their offices in the Puxi urban core:

We also registered our company in Zhangjiang, but our offices are here [downtown].
We think most of the engineers would want to live close to Puxi and not in Pudong.
In Pudong, after they finish work, they have nothing to do, so if they must, they
would like to live in Puxi and work in Pudong. But if they can also work in Puxi,
then they feel more comfortable, so it is easier for us to keep them.
A place in the science parks would be nice because the rent would be lower. How-

ever, it is far away from the city. Many of my employees used to work in the parks,
and they were not very happy with their arrangement, which is partly why they work
for me now; living in the city is highly valued. (authors’ interviews)

The municipal government and district or development-zone authorities are
acutely aware of the difficulty of attracting high-quality engineers to work in
the suburban parks. To make the parks more attractive, the latest policy aims
to transform the zones into full-service communities. Apart from the fact that
most such efforts have so far failed to change opinions regarding suburban liv-
ing, this policy, if successful, will only augment the problem of geographic iso-
lation and increase the industrial ghettoization of Shanghai.
The net impact of Shanghai’s policies and practices on industrial parks has

been mixed. From a purely economic perspective, it appears quite positive. The
parks are growing and enjoy high occupancy rates. They also employ large
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numbers of line workers and serve as bases for production, which increases tax
and export earnings. However, the zones do not encourage the development of
small-scale enterprises. Overall, the parks are less effective than those in Beijing
at generating an innovation-rich (much less novel-product-rich) environment.
The flexibility and independence of Shanghai’s parks increase competition and
allow policy innovation. But this flexibility and independence significantly di-
minishes the ability of the region to cluster activities together. This further in-
creases the geographic isolation of the IT industry in Shanghai.
The distances between the technology zones, between the zones and the city,

and between the zones and the university campuses greatly influence the be-
havior and integration of Shanghai’s IT industry. Table 4.1 provides some of the
driving distances between a few of the central parks and universities in Shang-
hai. All such drives involve the use of Shanghai’s elevated road or highway sys-
tem, which is usually congested. If Shanghai’s goal is to integrate education, in-
dustry, and investment, the geographic dispersion of parks and universities is
a most efficient way to prevent it.

LARGE ENTERPRISES IN SHANGHAI

Shanghai’s economy is shaped by its large enterprises and conglomerates, which
are neither wholly foreign nor entirely domestic. Their hybrid ownership re-
sembles that of leading research institutions’ spin-off enterprises in Beijing,
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Table 4.1—Distances between Shanghai’s Universities and Industrial Zones

Location Distance
From To Kilometers Miles

Jiaotong University Xuhui Campus Zhangjiang High Tech Park 19.10 11.87
Jiaotong University Xuhui Campus Fengxian Industrial Zone 35.70 22.18
Jiaotong University Minhang Zhangjiang High Tech Park 41.00 25.48
(Main) Campus

Fudan University Fengxian Industrial Zone 60.60 37.66
Fudan University Zhangjiang High Tech Park 16.50 10.25
Songjiang Industrial Zone Fengxian Industrial Zone 48.40 30.07
Songjiang Industrial Zone Zhangjaing High Tech Park 49.10 30.51
Zhangjiang High Tech Park Caohejing High Tech Park 37.80 23.49
Zhangjiang High Tech Park Fengxian Industrial Zone 50.10 31.13



such as CATT’s DatangTelecommunications and the CAS’s Legend Holdings.
However, in Shanghai, the hybrid ownership of public, private, and foreign
enterprises distinctively incorporates the experience, scale, and capital of lead-
ing MNCs. Unlike those in Beijing, these large enterprises keep their produc-
tion activities in Shanghai, thus generating different employment needs. To
elaborate on the behavior of Shanghai’s large enterprises, we will focus on
Shanghai Bell and SMIC, two companies that set the national Chinese stan-
dard in their industries—telecommunications equipment and semiconductor
fabrication, respectively—revealing the comparative strengths and weaknesses
of Shanghai’s developmental model. Specifically, the two companies display
the influences of Shanghai’s planned economy, the geographic isolation of park-
based industrialization, and the labor supply.
In 1983, the Shanghai branch of the MPT and the Belgian subsidiary of the

ITT Corporation, BTM, formed Shanghai Bell (上海贝尔) (Harwit 2005,
2007).22 Shanghai Bell utilized BTM’s digital-switch technology, importing
components to produce switches for the domestic market. The locally pro-
duced content of the switches increased from around 20% in 1988 to more
than 68% in 1995 (Harwit 2007). Most notably, negotiations between BTM
representatives, at the behest of the Chinese government, and the U.S. export-
control regime led to a lifting of restrictions on the export of semiconductor-
fabrication technology to China in 1988. Now able to produce its chips in-
country, Shanghai Bell spun off Shanghai Belling (上海贝岭) to produce ICs
for its telecom switches.23 The Shanghai government directly supported the
development of Shanghai Bell through tax exemptions intended to help the
company continue its overseas component procurement and advantageous for-
eign-exchange policies. Promotional policies continued through the 1990s. In
1992, when Shanghai Bell was already highly profitable, the local branch of the
People’s Bank of China awarded the company a loan of $50 million (Harwit
2005). Through 2002, despite the rise of domestic competitors such as Huawei,
ZTE, and Julong, Shanghai Bell retained more than 30% of China’s telecom-
munications-switch market. Today, Shanghai Bell employs more than 10,000

workers nationwide. In Shanghai alone there are more than 1,660 R&D em-
ployees (authors’ interviews).
Shanghai Bell is a perfect example of the sort of state-led hybrid conglomer-

ate that dominates Shanghai’s economy. Foreign investment is encouraged but
controlled and channeled through existing state and industrial mechanisms. Al-
though it was initially a joint venture, since 2002 Shanghai Bell has operated as
an independent Chinese-incorporated company (authors’ interviews; Business
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Wire 2002). Alcatel controls a majority (by a single share) of the new company.
Despite this majority-foreign ownership, the Chinese partners strongly exert
state influence. Of the members of the board of directors, two are chosen from
the state-owned shareholding portion of the business, one is appointed from
one of the Chinese telecommunications operators, and a fourth is appointed
from the Chinese government. The chairman of the board, from Alcatel, main-
tains close personal relations with SASAC to ensure smooth operations for the
company and strong procurement relationships with national SOEs.24

Like Lenovo, which capitalizes on its partial state ownership to develop its
supercomputing business, Shanghai Bell penetrates state-dominated or closed
markets as a “domestic” enterprise. The company combines the greatest ad-
vantages of a local R&D-intensive enterprise, an SOE, and a foreign-export-
oriented enterprise. Unlike other foreign joint ventures or foreign companies
in China’s telecommunications-equipment market, Shanghai Bell has main-
tained its market share and revenue since the 1980s (Harwit 2005).
As far as innovation and Shanghai’s goal of technological independence,

however, the hybrid ownership structure of Shanghai Bell has not brought
hoped-for technology-transfer benefits into the local economy. Alcatel freely
transfers technology to Shanghai Bell, and the products are then localized
through Shanghai Bell’s R&D division; however, as it has become more
and more like a state-owned national champion, the company has begun to
behave like one, including relying on soft-budget constraints. For example,
Shanghai Bell partnered with the local MPT commercial branch, which
was also its primary customer. The company could thus easily increase sales
and access state financing when needed. The result has been a lack of tech-
nology transfer and few efforts at indigenizing the foreign technology it so
readily accesses. The potential technology-transfer benefits of the joint ven-
ture have been muted.
If Shanghai Bell has been the leader of Shanghai’s telecommunications com-

panies, SMIC has led Shanghai’s aggressive foray into semiconductors. In 2000,
Richard Chang, the founder and former CEO of the Worldwide Semicon-
ductor Manufacturing Corporation, the third-largest pureplay IC foundry in
Taiwan, decided to launch a pureplay foundry business in China, which he
called the Semiconductor Manufacturing International Corporation (SMIC).
Ambitious and rapid expansion has given the company a production footprint
comprising wholly owned foundries in Shanghai, Beijing, Tianjin, and Shen-
zhen, and operation contracts for state-owned foundries in Chengdu and
Wuhan. This wide array of foundries has made SMIC the dominant pureplay-
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foundry company in China. With a sales volume of 117 billion RMB in 2005,
SMIC surpassed Singapore’s Chartered Semiconductor (now part of Global-
Foundries) to become the world’s third-largest IC foundry company, behind
the Taiwan Semiconductor Manufacturing Company (TSMC) and the United
Microelectronics Corporation (UMC), both of Taiwan (LaPedus 2006). The
scale of its predominance in the Chinese market is apparent when we take into
account that the second-largest chip producer in China, Shanghai’s Huahong-
NEC, had only 24 billion RMB in sales during 2005 (McIlvaine 2007). SMIC
now employs more than five thousand workers in Shanghai. Despite or perhaps
because of its rapid expansion, SMIC has struggled with profitability since
2008; its overall revenues showed a strong decline that year (CTN 2009a;
Lemon 2008b).
SMIC officially began as a foreign-invested private enterprise. The majority

of its start-up capital came from overseas, but unlike a purely foreign-invested
enterprise, it is closely tied to the Chinese market and state (Business Wire
2006; Fuller 2005b). Thus, while the company is officially private and foreign,
local- and central-state influence and investment in the company have grown
as rapidly as the company itself. A major investor in SMIC is the Shanghai In-
dustrial Investment Holding Company, a local SOE whose majority-owned
(52.18%) flagship subsidiary, Shanghai Industrial Holdings Limited, controls
10.09% of SMIC, making it the second-largest single investor (Sung and Shen
2009a). Since semiconductor fabrication is a critical industry, the national gov-
ernment has taken an interest in SMIC as well. In November 2008, SMIC sold
16.6% of its shares to the CATT’s Datang Telecom, making Datang and, by
extension, the MII (which controls CATT), SMIC’s top shareholder (CTN
2009c). This dominant shareholder position has been particularly significant
for SMIC’s gradual drift into state ownership: although SMIC has sought strate-
gic investors in exchange for ownership stakes since March 2008, the company
chose Datang instead of a foreign entity or other semiconductor fabrication
firm (CTN 2008b). With the advent of TD-SCDMA licensing, Datang re-
quired a large dedicated provider of TD-SCDMA chips, making SMIC an ideal
investment. Thus, SMIC ended up with an SOE as its partner. Today, Datang,
the leading developer of equipment forTD-SCDMA, nominates two of SMIC’s
board members and appoints SMIC’s vice president for TD-SCDMA technol-
ogy. The companies agreed to make each other’s businesses a priority. As a re-
sult, between the Shanghai Industry Investment Company, Shanghai Indus-
trial Holdings Limited, and Datang, SMIC has effectively become state-owned,
a trend that is widespread among Shanghai’s large conglomerates.25
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As it becomes nestled within the Chinese state, SMIC is becoming increas-
ingly entangled by the conflicting interests of its various state sponsors and by
those sponsors’ goals and its own wish to maximize commercial success. For ex-
ample, Datang’s investment was seen by many as a maneuver by the MII to
align related equipment industries for the launch of TD-SCDMA in 2009,
while the Shanghai government, through its own investment vehicles, aims to
maximize job creation in Shanghai. Needless to say, neither of these goals cor-
relates perfectly with the maximization of profits.
We now consider the direct influence of Shanghai’s technology-park devel-

opment policy on both Shanghai Bell and SMIC. In the early 1990s, as parks
proliferated in Pudong and the city embarked on its industrial restructuring,
Shanghai authorities seeking to reshape the layout of local industry offered
Shanghai Bell land in the Jinqiao Export Processing Zone. This was part of a
drive to concentrate foreign-invested enterprises in the new zone to fill it as
rapidly as possible (authors’ interviews). The industrial clustering in Jinqiao
placed Shanghai Bell in close proximity to its suppliers, which may have facil-
itated the localization of components, but the move also separated the company
from the urban research infrastructure. Shanghai Bell maintains relations with
academics in leading Chinese universities, including Fudan and Jiaotong, but
only on a project-by-project basis. Unlike other companies, Shanghai Bell has
never opened or sponsored a permanent research facility at a university (au-
thors’ interviews).
Shanghai’s land and technology-park development policies made possible

the development of SMIC and other foundries such as Grace and Huahong-
NEC. Establishing a semiconductor foundry requires massive start-up capital
and a large area footprint. SMIC opted to open its first facility in Shanghai, not
in Shenzhen or Beijing, partly because Shanghai’s Zhangjiang High-Tech Park
offered both inexpensive land and direct investment, while Shenzhen and Bei-
jing offered, at best, only one of the two. Shanghai’s government offered these
subsidies in order to help develop the city’s semiconductor industry by com-
pleting the industry chain. However, to become profitable as quickly as possi-
ble, SMIC uses foreign semiconductor designs for 88% of its output (author’s
interviews). Although 60% of Chinese IC design houses say they would pre-
fer to source their chips’ fabrication domestically, most of the companies con-
tinue to source internationally (authors’ interviews; Obukhova 2008).
For the city of Shanghai, Shanghai Bell is an asset because it trains new re-

searchers and conducts globally integrated high-end R&D. It also fills a very
specific need in the local economy by supplying specially tailored telecommu-
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nications solutions for local state clients, such as the subway system. However,
it has proved limited in its ability to generate employment. Where technology
spillovers from the movement of personnel have occurred, as in the large-scale
movement of engineers to Huawei and ZTE, the engineers and their skills have
not remained in Shanghai.26 Thus, as far as generating entrepreneurs and jobs,
companies like Shanghai Bell have not proved to be a great asset to Shanghai’s
growth.
Furthermore, although SMIC obtains the workers it needs, and the gov-

ernment helps house, educate, and entertain them, the company now exists
within a campus-like ghetto in the distant reaches of Shanghai. Also, as pri-
marily a manufacturing company, SMIC employs mostly operators, who need
only a vocational school education, not top-end researchers. As we found in our
interviews, a large number of SMIC’s line operators are hired in China’s hin-
terlands, not locally. They do not receive a local hukou and are typically
brought in alone, without their families. For its management, business, and
R&D divisions, SMIC receives the same local incentives as other leading com-
panies, including tax breaks for expenses for the R&D team and income tax
and property tax breaks for Sea Turtles who return to work for SMIC (authors’
interviews).
Large enterprises in Shanghai exhibit several characteristics that reflect the

influence of politics and state planning. Many foreign-invested companies, and
even locally initiated firms, are hybrids composed of foreign, local-government,
and publicly traded companies, in addition to SOEs. To create such firms, the
Shanghai government—building on its heritage of strong local, state, and ex-
isting industrial infrastructure—channeled foreign investment into large, cap-
ital-intensive joint ventures. This process of hybridization has connected os-
tensibly profit-oriented foreign investments with the soft-budget constraints
of a state-owned economy, leading to a decrease in the effectiveness of tech-
nology transfer, potential spin-offs, and the growth impact of foreign invest-
ment in Shanghai.
The second type of large enterprise in Shanghai is locally incorporated com-

panies or foreign-invested enterprises, which over time have become bound
more tightly to the state-controlled economy. The mechanisms of control and
their degree of influence vary, but in all cases, entanglement with the state ap-
paratus pressures companies to put nonmarket concerns, such as the creation
of employment or the promotion of national strategic technology, ahead of
market rationale, particularly in the strategic IT industries such as semicon-
ductors.
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Despite these drawbacks and limitations, large enterprises are continually
attracted and fostered by the actions of the local state—most notably, subur-
ban industrialization and investment strategy. However, investing in these far-
flung zones compounds existing problems by introducing difficulties from non-
spatial clustering and the industrial ghettoization of the region. Finally, the
labor demands of these firms are not aligned with the skill sets of local univer-
sity graduates, but rather cluster around two extremes: experienced and skilled
managers and researchers, and lower-wage line workers. Thus, a focus on cater-
ing to large enterprises has made it difficult for Shanghai to generate sufficient
employment for the burgeoning educated population or to spur entrepre-
neurship.

SMALL ENTERPRISES IN SHANGHAI

It is a lonely, winding road that R&D-based SMEs in Shanghai face in their
march forward. As we have learned, the city’s institutions of growth and inno-
vation are geared toward supporting the needs and interests of large enterprises.
As a result, Shanghai’s government favors foreign investment and existing SOEs
with joint ventures, largely ignoring, if not actively discriminating against,
SMEs. Second, the centrality of S&T parks to Shanghai’s development plans
has clearly shaped the development of SMEs, particularly through the impor-
tance assigned to land allocation and finance. Third, education and manpower
policies, especially with regard to the hukou, have made it difficult for many
Shanghai SMEs to access or, more importantly, retain the critical talent they
need to conduct long-term projects and develop new products. Finally, the re-
lationships between SMEs, the state, and larger companies exemplify the neg-
ative impact of the conglomerate-building business model of Shanghai’s large
enterprises. This is not to suggest that small entrepreneurial start-ups in Shang-
hai cannot or have not succeeded. There are cases of extremely successful firms,
such as the software-outsourcing company Augmentum, which grew in four
years from a start-up to a company employing more than 1,200 engineers and
managers worldwide. However, as our interviews revealed, even among many
largely successful SMEs, the misalignment between Shanghai’s local-govern-
ment developmental programs and the needs of SMEs restricts their ability to
grow or forces them into the arms of the state apparatus.
Local economic-development statistics showcase the comparative strengths

and weaknesses of Shanghai’s policies. Through June 2008, revenues from IC
design were only 8.11% of Shanghai’s IC-industry total (Semiconductor Inter-
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national China 2008). By comparison, revenues from packaging and testing
and from fabrication were 53.14% and 33.68% of the total. When Shanghai is
compared with China’s other IT industrial regions, its difficulties in creating an
entrepreneurial market economy are apparent. In 2003, although Shanghai had
34% of China’s software companies, the region generated only 20% of national
software revenues. Beijing and the PRD combined had 37% of the software
companies but generated 60% of revenues (Saxenian 2003). In the fabless, IC-
design subsector, the number of companies is growing rapidly, in accordance
with city plans for a complete IC industrial chain. Yet while Shanghai had ap-
proximately 39.5% of China’s IC design houses in 2006, it accounted for only
12% of national IC-design revenues (Y. Wang 2008).
A representative example of the misalignment between programs, their stated

intentions, and their actual outcomes is the promotional support offered to
SMEs in the technology development zones. Shanghai’s government, in pursu-
ing its ideal conception of a technology park, encourages start-ups to locate in
purpose-built facilities within the zones. Enterprises are eligible to receive grants
of 50,000–60,000 RMB and free rent for the first year. As in Beijing, incubators
also tend to highly subsidize rents as part of an effort to combat high operating
costs. Shanghai has also established both a Property Rights Exchange and a Sci-
entific and Technological Achievements Transformation Center to encourage
technology transfer and thus increase the innovation capabilities and technology
mastery of SMEs.27 Despite good intentions, a grant of approximately $10,000

is not sufficient to allow a new enterprise to conduct any meaningful R&D.
Furthermore, the offer of highly subsidized facilities, while welcome, does

not address the core needs of SMEs for capital support and reliable human re-
sources. The greatest difficulty facing Shanghai’s SMEs, according to our in-
terviewees, is to attract and keep the best-quality talent necessary to conduct
their product development. Among software enterprises in particular, com-
ments such as this were frequent: “There are many difficulties facing start-up
companies, but the brain drain is currently the main challenge. Excellent tal-
ents go to the big companies, both SOEs and foreign enterprises, although it
seems foreign companies get the best talent. Since we are a software company,
our technology is in our employees’ minds, so if they leave, then the technol-
ogy leaves with them” (authors’ interview).
For companies that consider locating in the technology parks, there is a

strong fear of their best employees being poached by large companies. Even
local government officials admit that within the technology development zones,
rates of employee turnover are higher than anywhere else in the city. For ra-
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tional SME managers, this acts as a disincentive to move or set up facilities in
the zones. But by not being located in the parks, SMEs are cut off from many
of the support programs designed by the local government.
Enterprises hoping to compensate for the loss or lack of state support by

seeking VC or bank loans are similarly stymied in Shanghai. As one entrepre-
neur explained, “We cannot secure bank loans, since we do not own physical
property.” In interviews, government officials stated that in Shanghai, local
government agencies are forbidden to serve as loan guarantors. On the other
hand, while the government cannot serve as a loan guarantor, local-govern-
ment units operate and run one-third of Shanghai’s VC firms—a pure exam-
ple of structured uncertainty. This makes the local government, particularly
when combined with the funds operated by cash-rich SOEs and other domes-
tic champions, a particularly powerful force in local finance. Once again, how-
ever, such finance is more likely to be accessed by enterprises that follow the
guiding hand of the local government and locate in technology parks than by
enterprises operating outside the ideal image constructed by city planners.
Therefore, to tap into these local funds, small enterprises must acquiesce in

the conglomerate-forming tendencies of Shanghai’s large companies, particu-
larly the SOEs. The case of a small logistics-software start-up is particularly
representative. Founded in 1999, the company entered a market, Shanghai’s
rapidly expanding trade-services sector, hungry for its software. Like many
start-ups, it chose to locate in the urban core, where its address would confer
prestige, allow it to attract and hold employees, and give it convenient access
to clients across the city. However, as the company grew, it needed capital to
finance the expansion of its labor force, and so it initially approached banks in
search of loans: “We did not manage to secure a loan. The current bank-loan
situation works in this way. You must have independent corporate entities or
individuals with mortgageable property. When we were first established, it was
very difficult for us to obtain loans from banks. In those days, all we had were
a handful of professionals, a little registered capital, and a company license. It
was not enough” (authors’ interview).
Rebuffed by the state banking sector, the company looked toward VC. It

turned to “Chinese-style” VC firms owned by the local government. As a com-
pany operating in a strategically important and rapidly growing service sector,
particularly one well-placed in local government plans, the firm secured in-
vestment from a VC firm operated by the Shanghai Municipal Science and
Technology Commission. While the investment allowed the company to con-
tinue to operate and even to expand, its manager quickly found that the in-
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vestment came with strings attached. In essence, the company became a SOE
ultimately responsible to its municipal owners.
This was not the only case of the aggressive expansion of local SOE author-

ity. A separate case reveals the desire to expand the power of local SOEs and
bring entrepreneurial companies into line with state goals. In this, admittedly
extreme, case, the enterprise was a small foreign-invested hardware firm whose
founder came back to China after being educated overseas. The company was
certified as a high-technology enterprise and maintained cooperative technol-
ogy-transfer relations with a leading local university. It even recruited interns
from local vocational schools to work in the workshop during periods of high
demand, thus generating employment and experience for the types of skilled
technicians sought by the local government. Nonetheless, even with these re-
lationships, the owners found that they could not secure bank loans and felt
that the lack of financial support would keep the firm small: “HSBC found us
too small, and Chinese banks found us too small, so even with a contractual
export order, we could not secure credit and thus could not fill the order. So
now we sell to local companies and act like a local company under the radar.
Local financial policy keeps our kind of company small. You can never grow to
be big in Shanghai and stay private” (authors’ interview).
When the company’s successful product caught the eye of the Municipal

Science and Technology Commission in the late 1990s, the commission tried
to pressure the company into forming a technology-sharing joint venture with
a local SOE. After being rebuffed by the owners, the commission’s representa-
tives purchased several units and replacement components from the company
in 2003. It then reverse engineered, built, and sold their own versions while
still using the private company’s brand name. Only when customers called and
demanded service for the ostensibly branded goods did the private start-up dis-
cover the IPR theft. While extreme, this case illustrates the degree to which
many local government officials or units seek to expand SOEs, regarding SMEs
merely as tools toward this goal.
Despite the difficulties they face, many SMEs report that the talent they are

able to attract (when they succeed in bringing it in) often works diligently and
loyally for them. This does not contradict the difficulties, explored above, per-
taining to high levels of turnover and difficulties with the hukou.We found that
for SMEs to secure such talent, many IC-design, electronic-hardware, and soft-
ware enterprises recruit outside of Shanghai as much as, and maybe more than,
they do locally. Thus, in this respect they exhibit the same tendency as large en-
terprises. The types of careers generated even by entrepreneurial start-ups seek-
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ing stable workforces are not predominantly for Shanghainese, but rather for
outsiders. One of our interviewees was quite direct in explaining hiring prac-
tices: “Actually, except for me and one other employee, everyone else on my
staff is from outside of Shanghai. I don’t hire Shanghainese. Normally, people
outside of Shanghai work harder and seem to have better morals in many
senses. They are less likely to run out on you. We have people from all over
China. The best students and workers are always from the poorest places” (au-
thors’ interview). For this reason, it is only logical that Shanghai’s government
has passed ordinances conferring special benefits on university graduates who
employ Shanghainese in their start-ups. The economic structure of the city has
yet to find a way to meet the demands of its growing, educated labor force.
Nonetheless, within the urban core, SMEs find a vibrant workforce with

foreign exposure, a cosmopolitan outlook, and a willingness to experiment.
Life in the city is exciting and sets the business and cultural trends for much of
China, making it the destination for many starry-eyed entrepreneurs. SMEs
that establish offices downtown frequently find high-quality employees, though
they may be tempted to change jobs every six months and may not necessar-
ily be Shanghainese. However, in the IT industry, the geographic dispersion
that separates urban-based SMEs from the industrial base, technology parks,
and university learning centers prevents SMEs from making the types of in-
novation advances and the rapid entrepreneurial growth one would expect in
such a fertile environment.

CONCLUSION

This chapter explored the rapid development of Shanghai after it was belat-
edly released from the control of central authorities and began, in the 1990s and
2000s, to develop its IT industry. Shanghai’s experience sheds light on the
themes of center-local tensions, the particularities of regional history, the im-
pacts of structured uncertainty, and local implications of the global fragmen-
tation of production. During this period, Shanghai was alternately tightly
controlled by the central government and lavished with support and encour-
agement. As a result of early constraints, Shanghai did not develop the quasi-
legal entrepreneurial economy of Beijing during the 1980s, and thus was forced
to rely on its existing economic structure as it opened to the world. Since
Shanghai had a comparatively well-developed industrial economy scattered
outside the urban core, the city channeled foreign investment into its perime-
ter. Hence, Shanghai developed capabilities for both high-end design and re-
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search while maintaining a strong manufacturing base. During the 1990s and
2000s, it became the preferred location for large-scale prestige investments.
Building on its strong university and research base and the industrial infra-

structure inherited from the planned economy, Shanghai has successfully de-
veloped a strong large-enterprise and state-led IT industry. Capital-intensive
projects thrive, and Shanghai is a national leader in telecommunications hard-
ware as well as in the fabrication, assembly, and testing of ICs. The land re-
quirements for these enterprises have only enhanced Shanghai’s existing ten-
dency to establish facilities and universities on the periphery of the city. This
has led to a divergence between clusters of knowledge-intensive service-based
start-ups and more distant industrial bases. SMEs thus face difficult decisions
regarding whether to locate in the dynamic and prestigious urban core or seek
more affordable and strongly government-encouraged locations in the suburbs.
SMEs face the brunt of the interventionist and controlling hand of the local
state and SOEs; to secure financing, many are forced to turn to local-govern-
ment-owned VC firms, which can lead to the incorporation of the smaller firms
into state-owned holding and investment companies. As noted in the Beijing
chapter, excessive state influence stifles entrepreneurship and growth. In Shang-
hai, for want of alternatives to the local government, SMEs are often forced to
seek partnerships with it.
Structured uncertainty in Shanghai is especially visible in the behavior of

the local government toward non-Shanghainese hukou residents: local au-
thorities simultaneously encourage the in-migration of the best and the bright-
est, yet erect larger barriers to their permanent relocation. Similarly, although
the city officially states that SMEs are the key to generating employment and
building the city, in practice, policies discriminate against SMEs in favor of
large-scale incumbents and foreign enterprises. The impact of both sets of poli-
cies on R&D is that large enterprises, which benefit from state support and
soft-budgetary constraints, do not engage in novel-product R&D, and small
enterprises are constrained in their ability to attract and hold the talent neces-
sary to conduct long-term R&D projects. The hiring practices of large and
small enterprises—highest-end talent for R&D and lower-skilled workers for
manufacturing—have created difficulties for newly minted Shanghai gradu-
ates caught in the middle.
In the long-term run of the Red Queen, Shanghai will continue to serve as

an important base for foreign investment, research, and development. Its large-
scale fabrication facilities will supply the semiconductors needed by IT-hard-
ware producers upriver in Jiangsu province and in the Pearl River Delta. By
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attracting foreign investment—while not as efficiently as it might, because of
the hybridization process—Shanghai will serve as a conduit for foreign tech-
nology and managerial expertise. As in the past, Shanghai will train leaders
who can then transfer to other cities and companies to help raise China’s over-
all technological and innovative capacity. The city will remain a magnet, but
its institutions affecting innovation will continue to ensure that in the midrange
at least, the greatest advances will come from large-scale legacy enterprises and
not from entrepreneurial ventures on the outside, looking in.
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We think of innovation as something China didn’t have before, some-
thing we can now conceive of and do. Let me give you an example.
Take this teacup. The first people who made this type of cup made a lot
of money. Then people followed and began making the cup as well.
Then more people began to make the cup. What happened? The cup
was overproduced and was worth less money. When products come out
and make a lot of money and everyone wants to follow, we the govern-
ment encourage them to innovate around the idea instead of just follow-
ing others. Even if you want to make cups, you can make a smaller cup.
This is innovation.
—Government official, Dongguan

Prevailing wisdom contends that the Pearl River Delta has no tech-
nological innovation capabilities. The PRD has come to be known in
the Western world as a region of the Dickensian factory towns where
poor migrants toil in sweatshops to produce commodities for export,
to the joy of foreign consumers. Chinese, especially Beijingers and
Shanghainese, look down on the entire region and its capacity for in-
dustrial R&D. When we spoke with entrepreneurs in Beijing and

Chapter 5 Shenzhen and
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asked about their companies’ innovation activities in Shenzhen, a typical reac-
tion was laughter followed by: “Shenzhen? Shenzhen is nothing but a manu-
facturing center—not a place to do R&D” (authors’ interview). A drive
through the PRD from Shenzhen’s Nanshan District, where the financial and
commercial high-rises give way to industrialized suburbs, through Dongguan
and into Guangzhou, serves to strengthen this image. Thousands of small, soul-
less factories run by nameless OEM companies line the highway, and billboards
advertise their ability to produce standardized electronic components, paper
products, and light consumer goods for whoever is willing to rent their man-
ufacturing prowess.
The region is dismissed by journalists, businessmen, and academics alike,

who describe it as nothing more than an agglomeration of assembly and pro-
cessing facilities that can be easily replicated and replaced if they lose their cost
advantage. Adam Segal’s comparison (2003) of China’s regions of innovation
found the PRD and Shenzhen areas to be the least innovative by far. Susan
Walcott’s study (2003) of Shenzhen and Dongguan concluded that while there
is a necessary division of labor between the PRD and Hong Kong, the PRD’s
economy has been built on cheap labor and manufacturing facilities. It is far
from innovative in high-technology activities. Even local and regional govern-
ment officials bemoan their industrial structure’s reliance on low-cost, low-
skilled migrant labor (authors’ interviews). Many observers foresee that the re-
gion will suffer severe economic difficulties when manufacturing moves en
masse to interior provinces or abroad in search of cheaper labor.1

Therefore, it might come as an utter surprise that three of China’s leading
IT innovators are in the PRD: Huawei, ZTE, and Tencent. Of the three,
Huawei and ZTE are particularly noteworthy. They are the only Chinese
telecommunications-equipment companies feared byMNC executives for their
in-house R&D capabilities. Huawei’s success is even more interesting because
central-government plans in the 1980s and 1990s did not designate the com-
pany as the telecommunications national champion it has become (authors’
interviews; Harwit 2007). This elevated status was to be reserved only for se-
lect SOEs: Julong, Datang, Jinpeng, and ZTE, on which the central govern-
ment lavished investment and favors. Even ZTE was considered a stepchild,
since it is a locally owned SOE and not one of Beijing’s favorites.2 In a differ-
ent domain, Tencent Holdings is China’s leading Internet portal and value-
added content provider. It thrives by taking the best ideas from foreign tech-
nology service providers and Internet content companies and adapting their
systems to the Chinese market. Through clever marketing and rapid innova-
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tion, the company has become a leader; its QQ brand is now one of the most
valuable and recognized in China.
Beyond its leading enterprises, the PRD also shines in market niches criti-

cal to the IT industry, and yet it is disdained by most innovation scholars.
These niches include the production of computer-hardware peripherals in the
Qingxi and Tangxia townships and uninterruptible power supply (UPS) de-
vices in Dongguan. As a matter of fact, we found that the PRD is the only re-
gion where one can clearly discern growing industrial clusters whose opera-
tions resemble those of celebrated northern Italian industrial districts in form,
function, and capabilities (Kenney 2000; Markusen 1996; Piore and Sabel 1984;
Saxenian 1994).
We argue that the common conception of the PRD is wrong. By following

“run of the Red Queen” logic, the region has become at least as successfully in-
novative in the IT industry as Beijing and Shanghai. It has done so by build-
ing from the bottom up—from production to industrial engineering, design,
development, and research. One of our interviewees, an entrepreneur who
moved from Beijing to establish his business in the PRD, summed up the core
principles that are behind Shenzhen’s success: “Here we view incremental in-
novation on existing platforms very much as indigenous innovation. So long
as there is improvement or new features, it counts; we do not need to come up
with a wholly new product to have self-innovation” (authors’ interview).
This open perspective on innovation, shared in practice by all the officials,

entrepreneurs, venture capitalists, and academics we met in the PRD, pro-
foundly shapes the development of the local IT industry. When one considers
innovation across the whole IT production network, the wide range of capa-
bilities developed by PRD enterprises makes it clear that in some respects, the
PRD is considerably more innovative than either Beijing or Shanghai. Gov-
ernment statistics, even with their limitations, clearly strengthen this finding:
Shenzhen and Dongguan alone received 7.4% of China’s domestic patents
granted in 2007. By comparison, Beijing and Shanghai received 5.0% and 8.1%
respectively.3 When the remaining IT centers of Guangdong province (in-
cluding Guangzhou, which has the region’s only major concentration of uni-
versities and research centers) are included, the region accounted for 18.7% of
China’s total patents (BSB 2008; DSB 2008; GSB 2008; NSBPRC 2008a;
Shanghai SB 2008; SSB 2008).4

Furthermore, in 2007, Guangdong accounted for 37% of China’s high-tech-
nology exports, with Shenzhen and Dongguan accounting for 20.9% and 5.7%
of the national total (DSB 2008; GSB 2008; SSB 2008). And growth rates for
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high-technology-product exports in those two cities remain high: 18.2% year
on year for Shenzhen and 21.8% for Dongguan. Moreover, these statistics con-
sider only goods that are officially certified as “high technology” and hence do
not account for the production and sale of components that are not considered
to possess enough indigenous proprietary-knowledge content to ensure certi-
fication.5 The IT industry currently dominates the region’s economy. In 2007,
IT hardware accounted for 49% of Shenzhen’s entire industrial value added.
Electronic exports made up 43.2% of all of Shenzhen’s exports. In spite of ris-
ing labor and input costs, the total volume of exports grew at more than 32%
year on year (SSB 2008).
Such impressive rates of growth would not be possible without significant in-

novations across a wide range of the IT production network. How could such
innovational capabilities develop in an area that historically focused on low-cost
contract manufacturing and that lacks the type of research or academic infra-
structure typically associated with, and seen as necessary for, innovation?
The answer lies in five key features that define the political economy of in-

novation and the IT industry in the PRD:

• The region has a strong international orientation based on a pragmatic ap-
proach to OEM,ODM, and original brand manufacturing (OBM) strategies.

• The region is home to some of China’s strongest and most famous IT enter-
prises that operate in niches deemed critical to the central government. These
successful companies have developed largely without the support of the cen-
tral state.

• Local governments support all firms that they view as yielding growth ben-
efits, regardless of the firms’ size or ownership type or whether they conform
to central-government conceptions of technology sophistication.

• R&D is conducted and concentrated within companies rather than within
academic or state research institutions, and hence it is closer to final pro-
duction and the actualities of the markets. This ensures that R&D in the
PRD is much more market-oriented and user-generated than it is in Beijing
or Shanghai. It also enables the region to make the most of its limited in-
heritance of science and engineering talent and to create innovations in the
absence of formal R&D infrastructure.

• The PRD has formed multiple industrial clusters, each anchored around a
specific city or township and focused on a specific set of products.

These five features of the PRD’s IT industry evolved primarily from a her-
itage lacking the trappings of an advanced planned economy such as Beijing’s
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or Shanghai’s. The region has a distinct tradition of being both externally ori-
ented and isolated from the seat of power. This isolation has led the PRD to
excel in export processing and to become a leading experimenter in new ap-
proaches to economic reform and enterprise behavior.6 Hong Kong and Tai-
wanese financing has enabled expertise in OEM industrialization, sophisticated
knowledge, and connections to global production networks to flow into the
PRD. Early access to FDI spurred a development pathway oriented toward the
demands and needs of foreign consumers as well as a highly pragmatic ap-
proach to central- and local-government regulations. The combination of ex-
perience acquired from Hong Kong and Taiwan and inexpensive labor made
abundant by a relaxed attitude toward internal migrants enabled the PRD’s IT
producers to raise their capabilities and the quality of their output more cheaply
than China’s other rapidly developing regions.7

The region’s early separation from central planning created an economic
space within which new, wholly indigenous companies could emerge. The first
enterprises were mostly small, export oriented, and often financed by Hong
Kong interests.8 But the skills learned and absorbed during their development
created a local concentration of knowledge in IT manufacturing. The relatively
open climate for policy and regulation, together with isolation from central
authorities, enabled entrepreneurs to launch their own companies. Enterprises
that became the corporate giants of the PRD grew first by providing IT systems
and products to the then-underserved domestic market, then moved on to ex-
porting to other emerging markets, and finally started competing head-on with
leading foreign MNCs (Harwit 2007).
The PRD builds on an institutional structure developed in the Maoist era:

local self-sufficiency and planning for enterprises coupled with negligible edu-
cation infrastructure (outside Guangzhou). R&D capabilities in the PRD are
concentrated within companies. In a marked difference to Beijing and Shang-
hai, only 10% of Shenzhen’s R&D is conducted by universities or the CAS
(K. Chen and M. Kenney 2007; Xinhua 2005).9 In time, this R&D system
gave rise to unique innovational capabilities that emphasized market and user
needs, facilitated ease of production, reduced costs, and incrementally im-
proved products.
An additional, unexpected, and positive result of the local policy to con-

centrate support on manufacturing and incremental innovation is that the PRD
developed integrated Marshallian industrial clusters (Marshall 1920). These
clusters, despite rising costs, are able to prosper by attracting foreign and local
investment. The tight networks between suppliers, producers, and clients
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within these clusters facilitate communication and innovation. Their capabil-
ities have effectively increased the “stickiness” of the region, that is, its ability
to keep jobs and businesses (Markusen 1996).
Despite the PRD’s many advantages and accomplishments, its successful

Red Queen run does not mean that its brand of economic development comes
without consequences. As with any policy choice, there are both positive and
negative outcomes. Environmental pollution is severe. Overinvestment in in-
frastructure and wasteful duplication of industrial parks and facilities is wide-
spread. Furthermore, while we argue that the PRD’s development model cre-
ates and uses innovation, it has certainly relied to a large degree on a massive,
inexpensive labor force performing low-value-added assembly of IT hardware.
Rising costs, declining export growth, and the consolidation of thousands of
small manufacturers as the SME-based industry restructures will produce eco-
nomic dislocation as less effective companies fail. When interviewed in late
2008, government officials were already describing this struggle: “We are ex-
tremely busy these days. As the economic crisis is becoming more and more se-
rious, Dongguan faces great challenges. We are optimistic that we shall over-
come these hard times.We hope the winter will end soon!” (authors’ interview).
We argue that not only will the PRD’s IT industry survive this painful transi-
tion—it will thrive. Indeed, according to Richard Doner’s study (2009) of tech-
nological and industrial upgrading in Thailand, it is the advent of existential
threats or resource constraints that push industrial upgrading. As the PRD loses
the ability to rely on cheap labor and resource inputs, it will be forced to move
up, albeit painfully, the value chain.
The region has become a critical node of the national IT industry. PRD ex-

pertise in production, design, and logistics facilitates the development of R&D-
based enterprises that are headquartered in other regions of China but lack
production capacity at home. Companies in Beijing indicated that Shenzhen
accounted for the majority of their production and that, for many, the PRD has
become an indispensable base. Thus, in addition to sustaining itself, the PRD,
as a node within the national division of labor, facilitates the growth of the
Chinese IT industry as a whole.
The story of the PRD and the role it plays in the national IT industry re-

volve around the principle of regional independence and activism by local au-
thorities. This chapter illustrates how the region has emerged as a leading cen-
ter for the production and development of IT hardware and how it continues
to mature and deepen its capabilities even as costs rise and earlier advantages
erode. The chapter first considers the history of the region since the advent of
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reform and focuses on the capabilities and patterns of investment, research,
and finance that have enabled the region’s enterprises to overcome some of the
same types of difficulties seen elsewhere. We then elaborate on the particular
strengths of the PRD’s IT industrial districts by analyzing the development of
SMEs in the UPS industry in Dongguan. Finally, we conclude with the im-
plications of the PRD model for development in China and abroad.

THE RISE OF THE PEARL RIVER DELTA

The PRD occupies the center of Guangdong province, situated at the mouth
of the Pearl River with the special autonomous regions of Macao and Hong
Kong to the south and east and Guangzhou on the western edge. Within the
area bounded by these three cities are the major IT-industry centers of Shen-
zhen, Dongguan, Foshan, Zhongshan, and Zhuhai (see map 5.1).10 Geo-
graphically, the region consists of delta plains divided by meandering river
channels, low mountains, and valleys.
The economy and polity of the PRD have been externally oriented through-

out Chinese history. Its political leaders frequently pursued local autonomy
and rebellion.11 During the late Qing and Republican eras, the region was sec-
ond only to Shanghai as a center for trade, industry, and finance. Remittances
from overseas Chinese, some 70% of whom originated in the region, financed
much of the PRD’s development in this period (Eng 1997). Aided by being lo-
cated next to the British free port of Hong Kong, the PRD was the first region
in imperial China opened to foreign trade and developed a reputation for busi-
ness savvy and trading prowess. Networks of trade and information built
through the diaspora helped develop a comparatively modern market econ-
omy in the region.12

The PRD slumbered after the founding of the PRC. Fearing U.S. or Tai-
wanese invasion and distrustful of the internationally connected local people,
central planners underinvested in the region’s industrial development (Vogel
1971).13 In 1978, though starting as a stepchild of the planned economy, the
PRD pushed further and faster than any other region along the central gov-
ernment’s ambiguously defined path of “reform and opening” (改革开放).14

Authorities in Dongguan and other PRD regions rapidly pushed for export-
processing-based light industrialization, emphasizing investment from Hong
Kong (Walcott 2003).15 Dongguan’s and Shenzhen’s early experiments in “one-
stop shop” bureaucratic procedures and enterprise-incorporation proceedings
were copied and further developed throughout China.
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While the PRD’s historic position as China’s gateway to the world might
make it seem logical that the region would emerge in the 1980s as a center for
export-oriented manufacturing, the success of the region was far from guaran-
teed. As a matter of fact, one of the main reasons Guangdong was chosen as a
locus of reforms between 1978 and 1981 was that the central government viewed
the risk of failure for the new economic policies as high. It therefore decided
to experiment with them first in what was viewed as a remote area. The PRD
thus became a site of early and extensive reforms. Since Guangdong province
was a site for reform, its leaders sought to gain ever-higher degrees of inde-
pendence from central-government planning, although that freedom was far
from certain. As early as the fiscal reforms of 1980–1981, central authorities
largely freed Guangdong’s economy from the national plan. The “State Coun-
cil Notice on Carrying out the Financial Management System of ‘Apportion-
ing Revenues’” required Guangdong province to remit a lump sum of one bil-
lion RMB to the center and allowed the province to retain all remaining surplus
revenues (Shirk 1993). Local cadres allied themselves with businessmen and
Hong Kong investors in order to develop export-oriented industries using
Guangdong’s plentiful land and labor (Eng 1997; N. Lin 1995; Unger and Chan
1995).
The reforms permitted Hong Kong financed and locally initiated TVEs to

grow. These small, early enterprises were generally engaged in the assembly of
imported materials.16 And although many of these enterprises now face sig-
nificant difficulties, they represent grassroots development rather than planned
actions by the central state.17 The success of the TVEs came as a surprise to the
central leadership. Deng Xiaoping himself said: “In rural reforms, what took
us completely by surprise was the development of township and rural indus-
tries. All sorts of small enterprises boomed in the countryside. This is not the
achievement of our central government. Every year, township and village en-
terprises achieve 20% growth. To this day, it has continued in this manner”
(quoted in Jiang 2007).18

Not to discount the accomplishments and leadership of the early TVEs in
the PRD, but it must be pointed out the greatest single cause of economic
growth and the eventual development of the IT industry came as the result of
a provincial-central bargain rather than a purely local initiative. In April 1979,
Guangdong provincial officials traveled to Beijing to propose the creation of
special economic zones (N. Li 2005). In their original conception, the SEZs
would serve as centers for export processing and as bases for mastering foreign
techniques of business management, technology, marketing, and manufactur-
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ing. The SEZs would thus earn the hard currency necessary to push the devel-
opment of China’s national economy (K. Chen and M. Kenney 2007; Garon
andMochizuki 1993; Garver 1993; Naughton 1995; Shirk 1993). From the SEZs’
inception, the central government decided to let them develop independently.
Independence was a double-edged sword: the SEZs were outside central con-
trol but also without central-government financial aid.19 However, throughout
the history of the Shenzhen SEZ, whenever the reform effort faced significant
troubles, Deng Xiaoping personally intervened. In 1984 and 1992, Deng visited
Shenzhen, inspecting its factories, skyscrapers, and roads to affirm its socialist
essence and to encourage the local leadership to be even bolder in pushing re-
form. Aside from Deng Xiaoping’s support, however, the central government
frequently showed an unclear or even hostile intent toward the PRD and the
SEZ experiments.
The central authorities agreed to allow the establishment of four SEZs

(Shenzhen, Zhuhai, Shantou, and Xiamen) in Guangdong and Fujian prov-
inces on August 26, 1980. Each was designed to target a different area of the
Chinese diaspora—Hong Kong in Shenzhen, Macao in Zhuhai, Southeast Asia
in Shantou, and Taiwan in Xiamen. While all have enjoyed high rates of in-
vestment and growth, Shenzhen has become by far the most successful.
In 1979, Shenzhen was little more than a series of villages and fishing com-

munities along the Hong Kong border. The Shenzhen municipality, which cov-
ers 2,020 square kilometers (780 square miles) of land, had a population of
314,100 (Ge 1999, 46). Eighty percent of the residents worked as fishermen or
farmers. Less than 20% of the GDP came from any kind of industry, and the
entire area had only eight kilometers (five miles) of paved roads. Furthermore,
at the end of 1979 there were only two engineers in the whole of Shenzhen.
Once the SEZ project was initiated, however, Shenzhen quickly became the
richest city, per capita, in China (Fu 2008). In 2007, per capita income in Shen-
zhen reached 79,221 RMB, four times the national average (K. Chen and
M. Kenney 2007; NSBPRC 2008a; SSB 2008). Between 1980 and 1986, the
economy grew at an average rate of 44% year on year, and from 1987 to 1995,
GDP grew at an average rate of 29% percent year on year (Guo and Feng
2007). By 2008, Shenzhen had a GDP of 676.5 billion RMB ($96.65 billion),
and the population had reached 8.615 million (SSB 2008). As the SEZ devel-
oped, manufacturing moved out from the three SEZ districts adjacent to the
Hong Kong border and spread to the Baoan and Longgang districts, which lie
outside the SEZ barrier fence and along the Shenzhen-Dongguan-Guangzhou
corridor (Walcott 2003).20
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The IT industry in Shenzhen emerged first, in tandem with the changes in
the global industry. In the Shenzhen SEZ, Hong Kong entrepreneurs found a
solution to their declining profit margins and rising costs.21 The SEZ author-
ities provided subsidized land, utilities, and infrastructure to foreign manufac-
turing investments. As the first region opened to foreign investment, the SEZ
offered a corporate income tax rate of 15%, half of the national tax rate (Shen
et al. 2000).22 By the end of the 1980s, both ZTE and Huawei had commenced
operations in Shenzhen. The IT industry continued to expand within the PRD
as other counties and cities began offering preferential policies and incentives
similar to those available in the Shenzhen SEZ. However, as a first mover, the
Shenzhen SEZ remained a major site for foreign and domestic investment.

LOCAL PLANS AND AUTHORITIES

The PRD’s specific capabilities in the IT industry are built on institutional co-
evolution processes between business and government (local and central) as
well as on interactions between FDI and domestic capital. While partially the
result of serendipitous timing and location, the PRD’s emergence has been
driven by the needs of the market in a region determined to spread economic
growth wider, especially to rural areas, than either Beijing or Shanghai.23 The
PRD’s rapid-innovation-based industrialization attempts to maximize em-
ployment, wealth, and overall economic growth benefits. Unlike the elite busi-
ness-based and research-institution-based models in Beijing and Shanghai, the
PRD’s plans, while far from egalitarian, aim to bring the benefits of growth to
more social groups, including the migrant population. The region’s policies
promote the development and retention of manufacturing while simultane-
ously slowing down, but still permitting, the failure of less capable sectors and
enterprises.
To promote manufacturing, the PRD took an approach almost opposite to

that of Shanghai and Beijing and adopted a highly tolerant policy toward mi-
gration. Provincial security and personnel-management officials have long per-
mitted low-skilled workers, first from within the province and later from across
China, to move into the region (Chang 2008). Local governments and indus-
trial-zone managers included housing for assembly-line workers as part of the
parks’ general strategic plans.
PRD administrators further promoted manufacturing by allotting land and

construction permits to all classes of enterprises: foreign and domestic, state
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owned, and minying. These include lower-end, high-polluting companies, al-
though the less aesthetically appealing enterprises tend to be located on the
periphery of showcase economic zones, hidden from most visitors (authors’ in-
terviews; Walcott 2003).24 As costs rose, local administrators promoted inno-
vation and technological upgrading in order to keep manufacturers in the re-
gion. Administrators in one PRD science park described their approach: “We
always promote a view that there is no sunset industry but only sunset tech-
nology.With new technology, any industry can have new vitality” (authors’ in-
terview).
In Shenzhen, the municipal government has directly intervened to keep the

production facilities of major manufacturers in the municipality (authors’ in-
terviews). In Dongguan, the municipal government offers tax rebates and duty-
free imports on high-technology inputs or capital equipment used to raise local
enterprise-technology levels and profitability. To support manufacturers who
lack innovative or R&D capacity, local authorities have begun to cooperate
with universities to develop these skills within enterprises. For example, Hong
Kong University of Science and Technology’s Nansha campus places master’s
degree and PhD candidates in enterprises so that they can conduct research
and lead R&D teams as part of their graduate theses.
The collective result of such policies has been the successful recruitment and

retention of enterprises working across many stages of the IT industry’s pro-
duction networks. In our interviews, we found the ability to source a large per-
centage of required services and products across stages of production to be the
single greatest attraction for investment in the PRD in the last several years.25

Representatives from enterprises, townships, and municipal governments
agreed that the regionally integrated IT production network sustains their de-
velopment.26 For example, when interviewing the regional general manager of
a PRD company at a branch office in Shanghai, we asked why the firm keeps
its corporate headquarters, production, and R&D center in Guangzhou: “Why
Guangzhou? Simple: the industrial chain is in Guangzhou. For example, within
a radius of fifty kilometers, we can collect all of the components for the prod-
ucts we produce. But in the north, there is no condition like that. Does Shang-
hai have a complete industrial chain for electronics production? No, it does
not! The entire Chinese electronics production chain is in Guangdong, Shen-
zhen, and especially Dongguan—not the North” (authors’ interview).
Local authorities at all levels in the PRD are quite consistent and forceful in

their attempt to spur various sectors to upgrade. Legislated wage increases, the
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removal of export subsidies, and new tax regulations are designed partly to
force inefficient companies to adapt or fail. At the same time, to encourage up-
grading, companies that invest in capital goods, R&D, and brand develop-
ment are eligible for grants, tax forgiveness, and reimbursements from munic-
ipal and provincial authorities. Under this broad envelope of regional policies
and practices, each city has developed its own policy framework.
Officials’ willingness to experiment provides entrepreneurs and investors

with opportunities to take risks that in other cities might be frowned upon or
blocked by local authorities determined to pursue a highly formalized devel-
opment plan. The tension between central authorities’ preferences and local
reality can be clearly seen in the PRD. PRD officials embrace their reputation
for independence; in one of our meetings, municipal administrators even de-
scribed their city’s relationship with the central government as “contradictory,”
explaining: “Our relations with the center are somewhat contradictory. By the
time the central government adopts policies we developed and tested, they have
outlived their use, and we have already moved on to another stage in develop-
ment” (authors’ interview).27

Despite the many advantages provided by local state support, IT enterprises
in the PRD face daunting challenges. Their explosive growth has created strong
local industries, but for many enterprises, the value added per unit remains
low. Although enterprises are keenly aware of the need to raise their R&D ca-
pabilities, they struggle to secure access to human and financial capital. De-
spite the efforts of local and provincial officials, the PRD remains rather poor
in research infrastructure. If there is one weakness in the PRD industrial sys-
tem, it is the lack of advanced research capabilities and high-quality universi-
ties needed to train the necessary human capital. Local authorities have en-
gaged in many programs to overcome these two major structural constraints,
with, at best, mixed success.

LOCAL GOVERNMENT INITIATIVES TO

ADDRESS WEAKNESSES IN THE PRD

INNOVATION SYSTEM

The greatest obstacle to technological upgrading in the PRD is the scarcity
of researchers. Unlike Beijing and Shanghai, which produce hundreds of
thousands of university graduates annually, the output and average quality of
graduates from PRD universities is considerably lower. Apart from Guang-
zhou, there are few universities of note anywhere in the region. At the start
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of their IT booms, Shenzhen and Dongguan had no higher education infra-
structure.
All PRD cities face a critical need for human resources. In response, local au-

thorities have crafted multiple higher-education models, many of which in-
volve attempts to build educational infrastructure overnight. In the 1990s,
Shenzhen’s municipal government negotiated with leading universities such as
Tsinghua, Peking, and the Harbin University of Science andTechnology to es-
tablish branch campuses. These universities have continued their investment in
Shenzhen’s educational infrastructure by establishing extended facilities, labo-
ratories, incubators, and classroom buildings. Some, such as Tsinghua Univer-
sity’s branch campus, have managed to produce and commercialize university
technology through spin-off companies in Shenzhen (authors’ interviews).
Building upon these branch institutions, Shenzhen has attempted to create a
critical mass of human resources and research by establishing the Shenzhen
Virtual University Park (SZVU—深圳虚拟大学园). The model calls for uni-
versities across China to establish facilities—usually graduate-level minicam-
puses, laboratories, and representative offices—in the Shenzhen High-Tech In-
dustrial Park. The municipal government subsidizes rent in the SZVU. By
bringing in representatives from China’s top universities, Shenzhen’s municipal
leaders hoped to instantaneously plug local industry into top-level state- and
university-sponsored research and, by giving outside researchers a reason to
stay in the city, to enhance local human resources. Additionally, the city hoped
that the affiliation with leading schools would convince local entrepreneurs
and employees to further their education by seeking part-time master’s degrees
or PhDs. Today, the SZVU contains offices or programs from thirty-five do-
mestic universities, CAS academies, and Hong Kong and foreign universities.
From its opening in 2000 to 2007, 69,695 students received advanced degrees
or other training from the SZVU, and approximately 10,000 earned a master’s
degree or a PhD (Chen and Kenney 2007; SZVUP 2007).
A second, and quite different, model was developed by Guangzhou. The

city has the highest concentration of universities in the PRD, including na-
tionally ranked schools such as Sun Yat-sen University and the Huanan Uni-
versity of Science and Technology. To increase their output of students, the
Guangzhou municipal government and the CCP Committee for Guangdong
province created Guangzhou University City (广州大学城). The facility con-
sists of a cluster of ten universities or their branch campuses from across
Guangzhou, concentrated on an island in the Pearl River. Guangzhou Univer-
sity City’s institutions enroll more than 120,000 students, mostly at the un-
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dergraduate level. While the concentration of academic talent was intended to
encourage cooperation among research departments and universities, the uni-
versities themselves have frequently been uninterested in moving to the new
campuses. Some, such as Huanan University, sent their peripheral programs
to the new campus and kept their core labs and graduate programs on the orig-
inal campus. Thus, the Guangzhou model has, in essence, become an “under-
graduate factory” (authors’ interviews).
A third type of educational promotion in the PRD is built more closely

around explicit university-industry cooperation. In this model, university
branch campuses or postdoctoral centers offer course work and high-level in-
struction to graduate students. The students are then paired with local enter-
prises to serve as directors of research teams or to conduct their thesis research
in areas relevant to the sponsoring enterprise. For example, the Hong Kong
University of Science and Technology manages branch-campus programs in
both Nansha and Shenzhen. In addition to pairing graduate students with in-
dustry, these programs also conduct their own research and host incubators
that help transfer the results from their university labs to the market.
While all these programs benefit the PRD either by connecting the region

with the deep and enduring alumni networks of China’s leading universities
or by significantly expanding the output of undergraduates, academic educa-
tion and, especially, research remain the area’s weak points.28 This low level of
skill intensity and human-resource generation is augmented by the general lack
of venture financing. In the PRD, much as in the rest of China, enterprises
have difficulty securing sufficient capital for high-risk technology-intensive
ventures. While Hong Kong has historically played a leading role in the capi-
talization of firms and the coordination of manufacturing and service-indus-
try investments in the PRD, for VC, Hong Kong is no longer an important
partner. Initially developed during the 1990s Internet bubble, Hong Kong’s
VC industry was hurt by the sudden collapse of many investments when the
bubble burst in 2001. Hong Kong venture capitalists are considered more con-
servative and risk averse than their mainland counterparts (authors’ interviews).
As a result, PRD enterprises moving into new sectors or seeking a capital in-
jection typically cannot rely upon traditional financing channels from Hong
Kong.
Shenzhen conducted the main efforts to stimulate the PRD’s VC industry.

In 1999, the municipal government directly stepped into the gap by creating a
state-owned VC company, the Shenzhen Capital Group Company, using five
hundred million RMB from government resources and six local state-owned
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corporations.29 In 2000, the municipality announced the creation of a VC as-
sociation comprising fifty local VCs under the guidance of the Shenzhen Cap-
ital Group. Officially, the sector is to provide the necessary liquidity for the de-
velopment of new industries and ventures. In practice, however, the primary
benchmark is a high return on investments. The result is that the various Shen-
zhen VC funds behave more like private-equity firms and conduct business
with companies in more established and mature industries and not only tech-
nology start-ups.
Thus, it is not a surprise that VC was not mentioned in any of our PRD in-

terviews as a reliable source of financing for technology enterprises. However,
local authorities do at times directly intervene to convince hesitant VC firms
to invest in favored enterprises. The story of the funding and rapid expansion
of Tencent, Huawei, and ZTE serves to illustrate the two weaknesses of the
PRD—a lack of both highly skilled researchers and VC—as well as its strong
points and highly responsive local authorities.

THE EMERGENCE OF THE PRD’S LEADING

IT COMPANIES

In 1999, ten young Shenzhen software programmers, the owners of a small con-
sultancy called Tencent, wrote a Chinese-language imitation of the then glob-
ally popular instant-messaging software ICQ. Under legal pressure for copy-
rights infringement, the Shenzhen version, OICQ, retained the look and feel
of the ICQ interface but changed the name of its service to QQ (J. Li 2005).
Today, QQ is the most valuable brand of Tencent Group Holdings, which has
since become China’s largest value-added Internet service provider, and has a
base of 355.1 million active users. In 2007, Tencent’s revenue reached 3.821 bil-
lion RMB.30

However, Tencent’s beginning was less than spectacular. By 2000, less than
two years after founding the company, the founders had exhausted their initial
savings, and the company was on the verge of bankruptcy. The free QQ ser-
vice did not generate any revenues, and its explosive growth quickly consumed
the company’s resources. As a young technology start-up, Tencent was shunned
by the banks and refused loans. In desperation, the founders tried to sell the
company for as little as one million RMB, without success. Their change of for-
tune came when Shenzhen’s municipal government invited Tencent to partic-
ipate in its annual high-technology trade fair. As a result, Tencent managed to
secure support from the International Data Group, which invested $1.1million
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in the company, as did Pacific Century CyberWorks of Hong Kong (authors’
interviews; J. Li 2005). The capital injection enabled the firm to survive long
enough to establish a revenue stream. The company’s first profitable service
was instant messaging for XLT phones and wireless QQ, which commenced
operations in 2000. Tencent continued to grow, launching more and more ser-
vices as China’s Internet population exploded in the early 2000s. In 2003, the
company launched its Internet portal, QQ.com, which is today the most heav-
ily used site in China. In 2004, Tencent was publicly listed on the Hong Kong
Stock Exchange.
The history of Tencent has been one of adaptation to the realities of the

PRD and China. In the initial years, the company grew mostly by imitating for-
eign products and services, but it has thrived by developing China-specific ap-
plications. As Tencent grew and added new services and products, it increased
its technology focus and started to attract top talent, including former senior
employees of Microsoft Research. This technology focus has since come to be
seen as Tencent’s core strategic strength:

Tencent is going to launch theTencent Research Institute—like Microsoft Research.
This kind of organization will focus on the future technology of the Internet. So
Tencent will cooperate with the top talents in Internet and computing technology.
Tencent is trying to build its future core competency. In the long term, the goal is
to build not only the existing strength in applications but to increase innovations in
storage, AI [artificial intelligence], multimedia, and computer vision. We would do
anything in our power not to be just a huge dot-com, so to speak, but to be an In-
ternet-technologies development house. (authors’ interview)

However, as Tencent has grown, it has experienced difficulties in attracting
sufficient human resources to accomplish these tasks. A major problem lies in
the branding of the company; while QQ is universally recognized in China, the
Tencent Company and its aspirations to become a technology leader are largely
unknown, and hence, talented software engineers do not view the company as
a desirable place to work (authors’ interviews). Recognizing the difficulty of
attracting top research students from Beijing and Shanghai to Shenzhen, Ten-
cent has opened research centers in both cities. The current thinking of the
company’s technology managers is that these will form the core of Tencent’s re-
search while Shenzhen continues to concentrate on the development of online
products. In this way, Tencent will be following the division of labor within
China. Tencent currently employs 2,400 engineers, of which one-third are en-
gaged solely in system maintenance.
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Given the lack of either a strong research infrastructure or venture financ-
ing, it is not a surprise that most of the PRD’s enterprises have not followed
Tencent’s model but instead have risen to prominence by pursuing an incre-
mental, bottom-up improvement of low-level technologies and production op-
erations. Since the Silicon Valley ideal of a start-up business inherently clashes
with the advantages and market structure of the PRD, companies trying to fol-
low it are likely to fail. The story of Huawei Telecommunications, which built
its innovational capacity from production and assembly to a dominating posi-
tion in the global telecommunications-hardware market, serves to illuminate
a different model of growth, one that directly builds on the PRD’s strengths.
Huawei was incorporated in 1988 in Shenzhen with an initial investment of

20,000 RMB from former People’s Liberation Army officer Ren Zhengfei and
several former comrades. Huawei was established as a collective enterprise
whose first business was to distribute imported telecommunications switches
and to assemble and repair telecommunications-transmission hardware for the
domestic market. By 1990, Huawei had begun marketing its own equipment,
and in 1993, the company reached an important milestone when it successfully
developed its own digital telecommunications switch (Harwit 2007).31 The
system, C&C08, was both reliable and appreciably cheaper than alternative
systems (X. Liu 2006). Noting that MNCs and the big SOEs concentrated
their efforts on the major urban centers, Huawei adopted a market-penetration
strategy of rural encirclement by selling directly to local and provincial telecom-
munications authorities. Huawei’s offer was especially appealing to local offi-
cials, since the company was very willing to establish local joint ventures. These
joint ventures immediately transformed local telecommunications authorities
into profit-receiving partners as well as customers for Huawei’s equipment. For
example, Harwit (2007) describes how Sichuan Telecom received as much as
60%–70% of its investment in equipment back as annual dividends from
Huawei. In this way, Huawei rapidly came to dominate rural and interior
provincial telecommunications markets to such a degree that in 1996, it held
China’s second-largest market share in telecommunications switches. Building
on its mastery of rural areas, Huawei quickly established a national presence be-
fore moving into export markets.
After the success of its first products, Huawei opted to eschew high-end

novel-product development (W. Zhang and B. Igel 2001). Instead, it improved,
simplified, and reduced the costs of existing technologies and concepts. By in-
vesting 10% of its total revenues in R&D, Huawei continually improved the
quality and capabilities of its products, and today Huawei competes for 3G
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contracts in western Europe and North America as well as in the developing
world. Huawei has been an ODM producer for leading foreign mobile-tele-
phony companies such as Motorola and 3Com. These ODM collaborations
granted Huawei access to the latest trends and technologies in mobile teleph-
ony and aided its move to specialize in incremental and design innovation. The
access to foreign technology, however, probably led to repeated IPR infringe-
ments in the early days, some of which involved Huawei in a protracted law-
suit with Cisco Systems, of Silicon Valley (authors’ interviews; Harwit 2007).
By 2008, however, Huawei had gained the respect of its foreign competitors and
clients. As several technology executives of leading MNCs fully admitted:
“Huawei was definitely slower on technology in the past, but now this has com-
pletely changed. Their products in current-generation technologies are much
better than ours. As a matter of fact, we can no longer compete with them on
current technology. We concentrate on the next generation and let Huawei
have full ODM control over a whole series of our products. In these, the de-
sign, coding, and testing are done completely by Huawei. We just sell them”
(authors’ interviews).
Huawei’s relation with the national and local state has changed throughout

its history. Since it was not a favored champion during its developmental years,
it could not access bank loans to finance its expansion. In its early years,
Huawei’s only sources of capital were high-interest (20%–30%) loans from
large SOEs (C. Li 2006). However, Ren Zhengfei enjoyed a personal relation-
ship with Shenzhen’s municipal CCP secretary. Those connections proved in-
valuable in allowing Huawei to secure soft loans within Shenzhen. Starting in
1997, the central government accepted Huawei as a national champion, and
access to bank loans ceased to be a problem. For example, in 1998, the China
Construction Bank, under encouragement from the People’s Bank of China, ex-
tended 3.85 billion RMB in buyer credit to help local governments purchase
Huawei’s equipment (Mu and Lee 2005). In addition, the Chinese government
has become actively involved in financing Huawei’s export efforts; for example,
the China Development Bank extended $10 billion in credit to help foreign
customers purchase Huawei equipment, and Sinosure, a government insurance
company, granted export credit to finance a Huawei deal in Brazil (Low 2007).
Huawei’s Shenzhen headquarters employs more than 20,000 workers and

engineers. Forty-eight percent of Huawei’s Shenzhen’s workforce is engaged in
R&D, and as of 2005, 60% of those workers held master’s degrees or PhDs
(C. Li 2006; Low 2007). The Shenzhen facility serves as a production, business,
and research base, but like Tencent, Huawei has rapidly expanded its research
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footprint throughout China. By the end of 2008, the company had major
R&D centers in Beijing, Shanghai, and other Chinese cities as well as in Dal-
las, Bangalore, Stockholm, and Moscow (Low 2007). Thus, while the PRD’s
local support enabled Huawei to grow and prosper, the company’s internal di-
vision of labor has largely tried to imitate the regional comparative advantages
of Beijing and Shanghai in order to remain competitive.
The Shenzhen government’s flexibility and ultimate success in building the

region’s telecommunications industry, compared with the stagnation achieved
by central-government efforts, is even more striking when we take into account
that China’s second highly successful telecommunications-equipment MNC,
ZTE, has even closer ties with the Shenzhen government than Huawei. ZTE
was founded in 1985 by the Shenzhen government and the Ministry of Aero-
space Industry as a firm to design and produce ICs for telecommunications
uses (Harwit 2007). It was the brainchild of a state effort to promote domes-
tic telecommunications-equipment manufacturing. ZTE is thus a prototypical
PRD company in that it gradually moved from manufacturing to innovation
(Low 2005). While the MPT and the MEI fought over their respective cham-
pions and joint ventures during the 1980s, the Ministry of Aerospace industry
quietly supported the transformation of ZTE into a telecommunications-
equipment company (Harwit 2007). In eerie similarity to Huawei’s R&D ef-
forts of the early 1990s, ZTE hired engineers trained at Shanghai Bell and Ju-
long and, in 1993, launched its own digital telecommunication switch—the
ZXJ2000 (Liu 2006). Even without the support of the central government,
ZTE had had 20% of China’s telecommunications-switch market by 1998,
twice that of the MPT’s Julong (Harwit 2007).
In much the same way that Huawei outmaneuvered the central government

by going into the rural provinces, ZTE grew to prominence by producing
rugged and inexpensive mobile telephony systems and PHS-based handsets
used in the infamous XLTs. As we discussed in Chapter Two, the MII opposed
PHS technology as being insufficiently advanced. Currently, ZTE is the global
leader in PHS technology and has continued to advance its capabilities in 2G
and 3G mobile technologies. Arguably, part of the reason ZTE and Huawei
grew while the designated national-champion SOEs languished was their re-
moteness from the MPT-MEI struggles, which included management fights
and mergers motivated only by political logic. Both companies have enjoyed
managerial stability and have retained the same directors since their founding
in the 1980s (C. Li 2006; Low 2005).
Both Huawei and ZTE survived and thrived by avoiding novel-product in-
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novation, specializing instead in the development of technologies seen as ob-
solete by foreign MNCs and China’s national leadership. Furthermore, they
refrained from relying on the support of the central state and shunned invest-
ment in technologies that reached the market only because of regulation, such
as TD-SCDMA. By so doing, they managed to stay free of the worst perils of
central-government-structured uncertainty. Their success in managing these
complex, arm’s-length relationships with the state is truly remarkable, espe-
cially because all the original state-owned telecommunications-equipment firms
designated as national champions, except Datang, have struggled.
While ZTE and Huawei are fast becoming globe-spanning MNCs, the basic

strategies they followed—specifically, the bottom-up development of innova-
tional capacities based on production—are widespread among the PRD’s small
enterprises. Even more interestingly, from the viewpoint of economic geogra-
phy and the sustainability of local economic growth, many of these firms are
fully embedded in newly evolving Marshallian districts. As the following sec-
tion elaborates through a case study of the UPS industry in Dongguan, the
leading hand of municipal, township, and village governments throughout the
PRD has much to do with the growth of these districts.

OF TEACUPS AND ASHTRAYS: SMALL

ENTERPRISES IN THE PEARL RIVER DELTA

The PRD is the hardware production base of China’s IT industry. PRD firms
manufacture products of varying sophistication, from assembled landline tele-
phones to ICs, the iPad, and the MacBook Air. The long-term emphasis on the
production of electronic hardware has led to the development of tightly inte-
grated clusters of suppliers and customers. This clustering facilitates the devel-
opment of new businesses and sustains established ones.Within this dense net-
work, capabilities for incremental and production innovation are cultivated.
These capabilities enable IT companies in the PRD to win global market share
in differing niches on the basis of their own, in-house-developed products.
In the inverse of Beijing’s and Shanghai’s top-down, research-institution or

large-enterprise-focused approaches to innovation, manufacturers in the PRD
developed their innovational capabilities from the bottom up, beginning with
least-value-added activities and gradually moving up the value chain. To facil-
itate this development path, local government units intervene selectively on be-
half of local industries and businesses. These policy interventions seek to im-
prove manufacturing efficiency and complete the industrial production chain
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for new products in the hope of increasing the value added locally. This pattern
of self-initiated manufacturing-centric development aided by varying degrees of
targeted state intervention has occurred across the PRD in support of IT niches
such as laptop computers, computer peripherals, mobile phones, and telecom-
munications hardware. Of these clusters, the UPS-industry cluster in Dong-
guan illustrates the particular mode of development prevalent in the PRD.
The UPS, a critical IT-hardware technology, is frequently overlooked by in-

novation scholars and economists who wrongly presume it to be static and
unglamorous. As we show in this case study, the opposite is true. Since Dong-
guan UPS companies have evolved in two decades from simple assembly op-
erations to firms that develop their own brands, analyzing the cluster allows us
to better understand the strengths and limitations of the PRD’s bottom-up
production-to-innovation model.
UPSs are emergency backup systems and power regulators connected to

hardware systems sensitive to a sudden change or loss in voltage from the gen-
eral electricity supply. They are used in data centers, telecommunications ap-
plications, power-sensitive manufacturing (like semiconductor foundries),
medical applications, military technology, and space industries. UPSs can be di-
vided into three categories of increasing sophistication. The simplest are
standby UPSs, which are essentially a battery and a switch. Under normal con-
ditions, electricity from a power source passes through the UPS directly to the
connected system. However, a major interruption or outage will trip the switch
connecting the battery to the system being protected. The battery backup pro-
vides typically fifteen to thirty minutes of emergency power. The second, and
more sophisticated, type of UPS is the line-interactive model. Line-interactive
UPSs route power through a voltage transformer to guard against partial dips
(brownouts) or surges in voltage, but do so without relying on their battery
systems. For major interruptions or blackouts, emergency battery backup is
provided as well. The most sophisticated models are online UPSs. Power is
routed through a battery charger, and the equipment runs off the battery under
normal conditions rather than off the main power supply. A direct line to
equipment bypassing the battery serves as backup in the unlikely event of an
inverter failure on the battery side. This adds a layer of protection against
surges, drops, and blackouts as well as against failure of the UPS itself. This sys-
tem is used in applications like data centers or telecommunications, where it
is absolutely critical that power not fluctuate or be interrupted.
UPS manufacturers in the PRD make all three types of UPSs. In addition

to providing power stability and security for complex IT-hardware systems,
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UPSs are information technologies in themselves. More sophisticated models
use ICs to regulate such features as alternations between battery and direct
power, charging, and power output in order to ensure not only a smooth en-
ergy supply but also equipment longevity. Software for user interfaces is also a
major area for incremental and developmental innovation by UPS producers.
The innovation process in UPS enterprises is highly representative of that
throughout the PRD’s hardware industry. Companies begin with the simplest
assembly operations and gradually increase the amount of research they per-
form. As clients come to trust the producer, the degree of design freedom in-
creases, which forces the company to increase investment in R&D and differ-
entiate its products from others’. Companies at the top use their understanding
of UPS technology to create wholly new products, such as smart lights or
backup systems for complicated machinery. At the core of all these technolo-
gies are the IT-enabled aspects of UPS technology.
Dongguan lies between Shenzhen and Guangzhou along the east bank of

the Pearl River. The city occupies an area of 2,465 square kilometers (952 square
miles) and has a population of 6.95 million, of whom more than 5 million are
migrants. The city is divided into thirty-two townships, and these are further
divided into villages. Like other characteristic PRD cities, Dongguan has more
than 180 industry, technology, and manufacturing zones and parks. The city de-
veloped by following an export-oriented industrialization strategy that relied
closely on Hong Kong andTaiwanese investment. Today, Dongguan considers
IT hardware and electronics to be its main industries. Dongguan’s annual re-
port on economic and social-development statistics states that IT-hardware
production is so important that it has become the “dragon’s head” of the local
economy (DSB 2008). Indeed, the Qingxi and Tangxia townships consider
their economic progress to be wholly the result of the computer and electronic-
hardware industries, fueled by Hong Kong, Taiwanese, and, later, Japanese and
Western investments. Currently, most of the investment is domestic, although
local authorities continue to aggressively recruit major foreign investments (au-
thors’ interviews).
The UPS industry in the Greater China region spread from Taiwan to the

mainland in the second half of the 1980s (Global Sources 2005). China’s first
UPS companies and manufacturing facilities emerged in the PRD cities of
Dongguan, Shenzhen, Foshan, and Zhongshan. UPS firms in the early years
produced the lowest-end, standby UPSs and the necessary batteries, usually
low-tech lead-acid batteries. Production technology tended to be highly labor
intensive, with low value added per unit.
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Currently, the PRD’s UPS firms are the most prominent ones in China
(CA800 2008; Nanfang Ribao 2007). Altogether, Guangdong province’s UPS
firms produce more than 50% of the China’s UPS exports (Global Sources
2005). The province is home to the most technologically sophisticated brands,
such as Zhicheng Champion, East Power Company, and HSK, which are based
in Dongguan (authors’ interviews).
These companies began as manufacturers of batteries and transformers but

have since developed into specialized UPS producers. East Company and HSK,
for example, have either spun off or moved to outsource their battery produc-
tion. During our fieldwork, we found that many UPS companies incorporated
in the last decade continued this development pattern, moving from low-profit-
margin assembly-based operations to independent brands and technology in-
novations.
Since their inception, the three companies have steadily upgraded their ca-

pabilities and moved into line-interactive and online systems at ever higher
volt-ampere (VA) ratings.32 Today, Zhicheng Champion designs and produces
online UPSs rated at up to 300,000 VA. At this level, the company can com-
pete with leading Taiwanese firms in the higher-value and higher-revenue on-
line UPS market, and it is fast approaching the global technological frontier for
industrial- and commercial-scale uses. Zhicheng Champion, which has grown
at 40% year on year, is considered a national leader in UPS technology and
cooperative research (Nanfang Ribao 2007).
Similarly, East Power Company produces high-VAmodels, both for the Chi-

nese space program and for export, the latter done mainly through its foreign
joint-venture partner, Schneider Electric’s MGE UPS brand. HSK Power re-
cently became fully independent from an earlier joint venture and now devel-
ops and produces higher-end UPS systems. Eighty percent of its output is sold
domestically, the biggest customers being the Chinese military and the SOE
sector, particularly telecommunications operators. The remainder is exported
under HSK’s own brand.
The Dongguan UPS cluster, therefore, has successfully upgraded its tech-

nology, and its leading companies are now widely perceived as being as capa-
ble as any foreign competitor at producing current-generation technology, with
the added benefit of having lower costs. At the same time, they are rapidly ap-
proaching the technological cutting edge. To achieve such upgrading, the UPS
industry has developed significant internal innovation capabilities—the com-
mon goal of local businesses and governments. Nonetheless, the local defini-
tion of innovation differs significantly from the concept of “indigenous inno-
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vation” promoted by the central government and the local governments of Bei-
jing and Shanghai. Unlike Beijing’s or Shanghai’s IT companies, Dongguan’s
UPS companies explicitly dismissed novel-product innovation as a categorical
good. In repeated interviews, entrepreneurs and officials considered the virtues
of using and producing technology appropriate for market needs, making in-
cremental improvements, and shortening the time to market to be superior to
the allure of high technology and novelty. For example, when asked to define
innovation, the founder of a young UPS firm gestured to the ashtray on the
meeting table and answered:

If I make something like this ashtray, then everybody else can too. You need to de-
fine your product to get an advantage. So we need to innovate. But indigenous in-
novation really means ‘find a market need and use your own skills to fill it, not by
copying or stealing.’ So for us, OEM is truly an innovative activity; there may be
some requirements from the client, but they don’t give us the details, so I can make
some suggestions that will please the customer. Then they can give us better prices.
Chinese folks are really good at improving on another’s base. When you give me
one idea, from it we can make two or three. (authors’ interview).33

He then elucidated the local aversion to novel technologies and the preference
for technologies closer to proven markets:

Before I started this company, I was in the CAS. Once I moved to industry, I quickly
learned that the higher the technology, the less likely [that] products would enter the
market, at least in a timely fashion. There are three highs: high price, high tech, and
high time consumption. These are the three highs people fear. Thirty years ago, wire-
less technology would be unbelievable, but now it’s real. If you had tried to make it
thirty years ago, it would have cost a lot and failed.34

For these reasons, the UPS industry, in which the product itself—a backup
power system for sensitive IT hardware—has long been defined, was an ideal
candidate for transformation by the strengths of the PRD innovation system.
While some R&D is conducted on wholly new types of UPSs or UPS-enabled
technologies, such as smart lights, most R&D is invested in improving the core
UPS system or its components, such as batteries, software, or user interfaces.
However, the feature that allows Dongguan’s UPS companies to continually
excel in such innovation and rise to prominence is the gradual development of
a classic Marshallian district within the city. The cluster includes specialized
suppliers and companies that together encompass most of the stages of UPS de-
velopment and production, from R&D to final assembly.
Networks of local suppliers in a small area enable UPS units to be produced
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efficiently. Because a UPS uses many of the same components as other IT-hard-
ware products, such as personal computers and home electronics, demand from
other sectors contributes to the development of niche supplier firms. As a re-
sult, the environment is highly conducive to the opening of new UPS firms in
Dongguan, where both suppliers and market opportunities are abundant. For
example, during our interviews, an entrepreneur explained why he chose to lo-
cate in Dongguan’s Qingxi Township:

I chose Qingxi because this industry’s production base is in Qingxi. The suppliers
are all located here. If I had my company in Beijing, then I would have needed to
ship all the parts from here to Beijing. Since all the parts are manufactured in Qingxi,
it is a great advantage for my company to be here. For example, even if, in the morn-
ing, I realize that I am missing critical parts, I just call my friends, and within a few
minutes, these parts are sent and delivered to me. (authors’ interview)

In opposition to the accepted wisdom in the United States and Europe about
the “knowledge economy,” with its obsessive focus on novel-product innova-
tion or new technologies and its disdain for production, local leaders in Dong-
guan pride themselves on their locale’s “complete” production chains. For
example, a senior township development officer argued: “Why is the UPS in-
dustry able to operate like this? It is because the production chain is complete.
Why is Qingxi able to make computer cases, LCD screens, mice, keyboards,
and entire IT systems or lines? It is because Qingxi’s production chain is very
complete. Our full industrial chain is our greatest advantage in stimulating
growth and attracting new investment” (authors’ interview).
Similarly in a neighboring township, a leading official subscribed to the same

logic: “Zhicheng Champion is located here because of the complete production
and supplier networks we have here. It is not that we have only the final UPS
companies. We have all the specialized suppliers they need. For example, there
is a coordinating supplier in Tangxia that supplies all three leading UPS man-
ufacturers. So long as we have a complete industry set, there is no reason more
UPS manufacturers won’t come, and no reason for these that are here to move
away” (authors’ interview).
The tight, dense network of related suppliers allows individual Dongguan

companies to focus on a narrow set of activities that they excel in and con-
stantly improve. Most of the UPS-manufacturer representatives we interviewed
source their components locally. Even high-end components are typically
sourced within Dongguan, although software and ICs frequently come from
the Dongguan branch companies of foreign MNCs rather than wholly local
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companies. Up to 90% of the necessary components are sourced from other
companies rather than produced in-house. This testifies to the degree of com-
pleteness of the local industrial chain and the extent of the integration among
specialized firms.
Another reason why the UPS industry in Dongguan has managed to grow

so rapidly has been the tight clustering of companies with long-term relation-
ships. This allows trust and social capital to grow, and renegade firms and en-
trepreneurs to be censured. As a result, the UPS cluster has found a local solu-
tion to one of the critical issues faced by the Chinese IT industry—access to
finance and growth capital.
The formal banking sector is closed to most SMEs, even in the UPS sector,

where companies have land and capital equipment to be used as collateral, as
well as a stable and growing revenue stream. Indeed, the banks’ refusal to lend
is by now so well known that most SMEs no longer bother to apply: “This is a
problem for the entire nonstate sector. Minying enterprises cannot get loans. In
the PRD, you could before, but not now. The national banks keep themselves
really tight when making loans to minying enterprises” (authors’ interview).35

Locked out from the central-state-run financial system, suppliers in the UPS
sector must rely on other sources of capital. This is a critical issue, particularly
with regard to financing start-ups and expansion. Apart from the usual sources
of financing—personal savings, family and friends, and business revenues—the
rich social-capital environment in Dongguan allows companies to structure
elaborate credit lines and investment pools.36 And so the cluster has come to
employ some of the ideal-type positive influences of social capital (Coleman
1988; Portes 1998; Putnam 1993; Uzzi 1996). We have not found such strong in-
teractions and trust among firms in either Beijing or Shanghai.
An example of such an informal financing institution is intercompany credit.

Under such agreements, “credit” from suppliers is used to finance expansion.
A typical arrangement involves obtaining components based on a commitment
to pay for them once the finished products are sold. In turn, these same UPS
companies extend credit to their resellers or OEM-brand clients. The system
is based on promissory notes made between enterprises without the involve-
ment of the formal financial system or legal contracts. Such a system is highly
susceptible to cheating; however, the fact that the UPS industry is so spatially
concentrated and tightly networked acts as a deterrent. The blacklisting of sup-
pliers and individuals who fail to repay on time (or at all) involves excluding
them not only from lines of credit but also from the industry as a whole. Since
all the components for the UPS industry are produced in Dongguan, falling
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from favor quickly results in an enterprise or individual being forced out of
business.
The nature of the constant and repeated interactions within the manufac-

turing-based UPS cluster of Dongguan enables enterprises to conduct trans-
actions based on trust. This informal financial system also extends to the cre-
ation of new enterprises. Since the start-up phase for a manufacturing facility
involves a large capital investment and a significant time lag before any rev-
enue is generated, such an up-front investment would be difficult for even the
wealthiest Chinese investor to sustain without credit. In Dongguan, trust-based
pooled credit among enterprises enables start-ups to commence operations and
secure orders in advance. For example, a founder of a UPS company recounted
how such arrangements allowed him to open his company:

The whole operation is based on trust. If you cannot be trusted, you will be kicked
out of the business. In ancient China, total costs were calculated once per year. So
people would trade and keep track of their balance sheets. At the end of the year, each
merchant would collect their credits and pay their debts. This is traditional trust.
When we first set up this company, I invested my money first. Suppliers helped me,
since my own capital was insufficient. They provided me with the needed capital
goods and first components, assuming I would pay once I sold the final products.
We didn’t borrow any money from the government. In the end, it was even better
than having a loan from a bank, because had I had a loan, I would have to pay in-
terest; now I don’t. The entire business is based on trust to this day. For example, if
my company needs $500,000 worth of inputs, but I only have $50,000 dollars in
cash, all my suppliers support me. And I support my customers too. It’s a trust cycle
from beginning to end. (authors’ interview)

Both the reliance on trust-based credit and the need to repay it in a timely
manner have enabled the local industry to become more export oriented. Un-
like many of their domestic retail or state-owned customers outside the region,
which demand up to three months of credit after final delivery and usually end
up deferring payment even further, foreign customers usually pay upon deliv-
ery and tend to keep to the original words of the contract. Linking exports to
their domestic-supply relationships, a general manager of one of the companies
remarked: “After I sell my products, I have to get money back in order to buy
materials to produce again. If I sell products and the money doesn’t come back
soon enough, then production must stop. In domestic partnerships, sometimes
it takes up to four months and I still have not received payment. I have to wait.
But in the international market, once I send the products, the customer trans-
fers their payment immediately” (authors’ interview).
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Consequently, while heavily reliant on the domestic market initially, Dong-
guan’s companies have been aggressively moving toward exports. Some newer
firms opt for a purely export-oriented model. Powertech, established in 2000,
earned all of its 2004 revenues overseas. The move toward export has also led
to the use of a divided-territory business model. UPS companies build their
own brands domestically, but for their export business, they rely almost en-
tirely on OEM-ODM agreements in which their products are sold under for-
eign brand names. The rapid move to exports is also evident in the changing
sources of revenues of the two leading companies by sales, Zhicheng Champion
and East Power Company. From 2004 to 2007, the percentage of Zhicheng’s
sales accounted for by exports went from 25% to 49%; for East Power, the in-
crease was from 28% to 48%.These significant increases reflect the companies’
desire for reliable clients and their increasing technological sophistication and
quality.
While informal credit mechanisms are a crucial source of capital, the local

state has been an important source of supplemental development capital. Re-
alizing that the formal financial sector is largely closed to its UPS industry, the
Dongguan government subsidizes expansion and capital-equipment upgrad-
ing through subsidies and tax rebates. The local government believes that sav-
ings on capital-good imports encourage UPS companies to buy more-advanced
equipment and train the local workforce in its use, further enhancing the com-
petitive advantage of the locale. The idea that successful innovation depends on
raising the skill levels of manufacturing laborers is entrenched in local govern-
ment policies. A local official explaining the program elaborated on this argu-
ment:

Since 2005, we have had a program designed to improve the quality of technologi-
cal sophistication of our minying enterprises. Our main method of support is that
the enterprises can apply for an import permit for new high-technology equipment.
The government will have an expert team review their request, and if approved, we
will give them tax breaks on the imported equipment. In general, the municipality
encourages enterprises to import advanced high-tech equipment. If the foreign coun-
try allows for such imports, we will certainly help our companies to receive it. Min-
ying enterprises’ product upgrades all depend on importing high-tech equipment.
Once they get the equipment, they need someone to manage and train them on
how to use it. They have to learn how the new equipment works, and they need to
familiarize themselves with it, and during that time, they might come up with a way
to improve the equipment for their use. This is the basis for our high-technology pro-
duction and innovation. (authors’ interview)
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Leading UPS companies draw a large part of their R&D financing from
local-government grants. In recent years, Dongguan’s Municipal Science and
Technology Commission has annually earmarked funds for projects designed
to improve the R&D capabilities and technology quality of Dongguan’s SMEs
(authors’ interviews). In 2008, the city established a new fund of one billion
RMB to help SMEs and newly established enterprises (Nanfang Ribao 2008;
D. Zhao 2008). These grants go directly to companies; for example, Zhicheng
Champion has received approximately two million RMB in annual grants from
the municipal government. Since other sources of financing are limited, the
importance of local-government aid for the viability of the cluster should not
be underestimated.
While all interviewees noted the importance of government support, none of

them stated that their companies, including those that the MII certified as na-
tional leaders in the UPS industry, had received national-level funds. Indeed, the
R&D activities of the UPS industry are mostly ignored by national authorities.
While many products in other IT fields have been certified as high-technology
products, several UPS firms have been unable to obtain even “high-technology
enterprise” certification for the company as a whole. Many component manu-
facturers cannot receive any of the benefits awarded to high-technology enter-
prises, despite their own R&D activities. A battery manufacturer explained:
“We do not have any products certified as high tech because this industry is
seen as an old field. The central government doesn’t award any certificates in
this field. We have been officially designated a sunset field, and that is it” (au-
thors’ interview).
UPS firms in the PRD exhibit classic structured uncertainty concerning

their official ownership structures. The firms explicitly describe themselves as
minying. The reticence to describe themselves as “private,” even among
founders who started businesses with their own funds, is due to the fact that
by defining themselves as minying, they do not run the risk of falling afoul of
possible regulatory changes directed at a given class of enterprises. While often
partly foreign invested and deeply involved in state procurement or coopera-
tive research, managers and founders refrain from using the terms “foreign,”
“private,” or “state owned” when defining their companies’ ownership struc-
tures. Since “minying” is a largely undefined term, they are able to engage
with the state, the domestic market, and global markets in whatever guise best
suits the needs of the enterprise in a specific business relationship. Uncertainty
over the future of property rights, combined with both the central state’s dis-
regard for the UPS industry and local authorities’ particular aversion to cre-
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ating SOEs, led companies to fully embrace the ambiguous and politically
neutral “minying.”
Apart from financial assistance, the PRD’s municipal and provincial gov-

ernments are also crucial in sustaining another factor critical to the success of
the cluster—labor, for both production and R&D. For production, the UPS
industry requires access to a large and steady supply of labor. Specifically, UPS
companies require a workforce that is both low cost and relatively skillful and
specially trained. Dongguan’s UPS companies employ anywhere from 400 to
more than 3,000 production workers each. As on the production lines of other
local enterprises, the vast majority of Dongguan’s UPS line operators are mi-
grants from China’s interior. They lack the independent financial resources, es-
pecially upon first arriving in the region, to purchase or rent local property.
Many workers, however, stay for long periods and hence require room and
board. Additionally, migrant workers must also be able to arrange the necessary
work permits in order to reside and receive their salaries in Dongguan.
The local government facilitates the availability of production labor for the

UPS factories in two ways: first, by supplying necessary factory housing; sec-
ond, and much more importantly, by encouraging large inflows of internal mi-
grant labor—a stark contrast to the labor policies in Beijing and Shanghai.
With regard to housing, municipal-, township- and village-level administra-
tions frequently include housing for workers when designing industrial parks.
For example, Xie Kang Village built a small industrial zone that includes pre-
fabricated factories and housing for several hundred workers per factory. Qingxi
Township’s Qing Hu Park includes a housing district with living space for thou-
sands of workers. By providing enterprises with housing facilities for large num-
bers of migrant workers, Dongguan’s government helps enterprises lower their
operating expenses. From the migrants’ perspective, since the minimum wage
in Dongguan is 759 RMB a month and the average compensation is around
1,200 RMB, guaranteed—and often free—housing is a major attraction (CRN
2008).37

Local governments take other actions to help recruit migrant labor from all
over China. For example, in Dongguan, workers arrive daily by train and bus
from other areas of China. They are usually hired rapidly after submitting ap-
plications at the gates of the various factories. Authorities then arrange for
readily available local work permits. For workers who remain for more than a
few years, the city facilitates the transfer of hukou and, in the meantime, takes
a lax attitude toward residency laws (authors’ interviews). Some twenty years
after the start of the reforms, government officials are happy to point to suc-
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cessful, though rare, cases of migrants becoming residents and successful en-
trepreneurs in their own right.38

Labor recruitment efforts are also intimately connected with local-govern-
ment efforts to help build up firms’ R&D capabilities. Since academic research
and education infrastructure are systemic weaknesses in the PRD, local au-
thorities aggressively help companies recruit and relocate talent from other
provinces. For the purpose of recruiting educated labor, hukou regulations have
been specifically restructured across the PRD. Zhongshan City grants a hukou
to any applicant with a graduate degree. Similarly, Shenzhen employs an open
hukou approach. In an interview, a Shenzhen official referred to this specifically
as part of the city’s policy: “Currently, there is an open-ended hukou for stu-
dents coming into Shenzhen. In addition, we have no quota limit for those
who possess academic degrees and have a job offer from a Shenzhen company.
Hence, they can move and, in parallel, also transfer their hukou” (authors’ in-
terview).
In Dongguan, enterprises can apply for the hukou for their employees as

long as the employee has at least a bachelor’s degree. Hence, UPS firms and oth-
ers with large R&D, quality control, or engineering departments do not find
the hukou system to be an impediment to recruitment. However, in discussion
with government officials, one stated his reservations concerning the efficiency
of a lax hukou policy: “Our leaders want to have an open hukou policy to at-
tract high-end human resources to Dongguan, but to date, I don’t see it work-
ing” (authors’ interview). In other interviews, it was noted that in PRD cities,
including Shenzhen, the majority of workers with academic degrees who al-
ready possess a desirable hukou, such as Beijing or Shanghai, frequently choose
not to transfer it. This also applies to senior researchers brought into the region
for top management and research positions. It thus remains a question whether
a PRD hukou is an enticing enough incentive with regard to highest-quality ed-
ucated Chinese.39

For entry-level engineers and managers, especially from China’s interior
provinces, the hukou remains a major attraction in the PRD. Although large
companies such as Tencent and Huawei have been forced to set up R&D cen-
ters in Beijing and Shanghai because the graduates of those cities’ top univer-
sities are often emphatically unwilling to relocate to the PRD, researchers from
strong universities in interior provinces, such as Hubei and Sichuan, consider
the PRD hukou an important part of their job package. Fortunately, the UPS
industry’s needs are much better supported by such universities, since they have
retained large research departments in fields that are no longer considered cut-
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ting edge by universities such as Tsinghua or Peking. Furthermore, since the
prospect of moving to the PRDmakes these programs more attractive, provin-
cial universities are thrilled to work with Dongguan’s UPS companies. For ex-
ample, Zhicheng Champion has partnerships with Hubei’s Huazhong Uni-
versity of Science and Technology and Wuhan University (Nanfang Ribao
2007). In its factory campus, the company runs a provincial-level R&D cen-
ter that works on developing improved UPS systems and batteries. Researchers
from these central China universities need access to laboratory facilities in order
to conduct their thesis research, and the company benefits from hiring low-
cost talent that helps build its in-house research capabilities. In a similar fash-
ion, East Power Company maintains a postdoctoral scientific research station
at its Songshan Lake campus in Dongguan. By providing facilities for PhD
and postdoctoral researchers, the company improves its own R&Dwhile keep-
ing it within the company structure, and the arrangement provides the firm
with a better selection of future employees and managers for its R&D and de-
sign teams.
Finally, local government assists the UPS industry with market research and

political lobbying. The municipal- and township-level governments in Dong-
guan follow two models of research designed to improve the overall industry’s
economic growth and industrial strength. One model looks at the needs of the
overall industry and specifically aims at building a “complete” production chain
locally. For example, in Qingxi Township, a research group in the economic and
trade office is designated to study the local industrial chain and identify com-
ponents or services that are generally sourced outside the area. The group re-
ports to the investment promotion office, which follows up by trying to locate
companies that produce these components and encouraging them to invest in
Qingxi. The local government does not seek to establish local SOEs to com-
plete the industry chain. The second type of research, usually conducted at the
municipal level but also by individual townships, involves sending local busi-
ness and city representatives on fact-finding missions across China and abroad.
During these missions, the aim is to discern best practices and subsidize lob-
bying by the industry on behalf of the local government.
Despite their strengths and government support, the IT clusters of the PRD

still face many difficulties. The greatest cloud over the future of all of them, and
in particular the UPS sector, is gross overcapacity. While the most successful
firm, Zhicheng Champion, uses 75% of its production capacity on average,
two other prominent Dongguan-based UPS companies, East Power Company
and Kewang, use only 15% and 12% percent respectively (Global Sources 2005).
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Despite this overcapacity, PRD UPS companies continue to invest in produc-
tion capital and the further expansion of their production lines. It thus remains
to be seen whether the newly developed industrial clusters will change the long-
term trajectory of the PRD’s IT industry toward greater sophistication and in-
novation, or whether the cutthroat competition and skewed incentives and
price mechanisms will lead the industry to overexpansion and self-destruction.

CONCLUSION

In this chapter, we followed the coevolution of industry and state in the PRD,
the earliest and most aggressively economically reformed region of China.
Looking into our four themes—center-local tensions, the particularities of the
regional history, the impacts of structured uncertainty, and the local implica-
tions of the global fragmentation of production—we analyzed how the PRD
developed an innovative IT industry based on manufacturing prowess. It began
with a very different history from that of Beijing and Shanghai, specifically
with regard to its lack of a research and educational infrastructure, upon which
the other two built their IT industries. The region moved from mastering out-
sourced production for foreign producers and consumers to proficiency in more
sophisticated innovation, all the while eschewing the development of novel
products and technologies. As a result, the PRD has developed two comple-
mentary models of successful IT companies. One model, typified by ZTE and
Huawei, revolves around the creation of local MNCs. The second, epitomized
by Dongguan’s UPS industry, revolves around communities of SMEs evolving
into thriving industrial clusters. In both cases, the unique strengths of the PRD,
specifically in production and flexibility, underlie the rapid growth of the in-
dustries. Furthermore, both models have been facilitated by the global frag-
mentation of production, which provides PRD companies with a range of entry
points to overseas markets and a number of strategies to employ when they
enter different IT niches.
To enhance the growth of industry and overcome the lack of high-end re-

search talent in the region, the local government encourages the influx of mi-
grant workers. Further, it pays close attention to the development of highly
skilled manufacturing labor as well as to the region’s mastery of all stages of
production. In addition, defying the definition and aims of the central gov-
ernment’s S&T policies, local governments in the PRD have developed a much
more pragmatic definition of “independent innovation” and have refrained
from paying too much attention to the size of local enterprises. All in all, re-
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gional interpretations of the hukou system, of worthwhile innovation, and, to
a large degree, of telecommunications-technology policy (as in the case of
ZTE’s focus on PHS technology) are clear examples of how the tension be-
tween the center and local government, coupled with the ever-present struc-
tured uncertainty, has allowed local entrepreneurs to thrive but has also shaped
the business-strategy options at their disposal.
As they grow, the PRD and its companies are becoming a node within an

overall Chinese innovation-and-production system rather than a unique, ex-
ternally oriented enclave. For example, while still considered Shenzhen com-
panies, both ZTE and Huawei have established massive R&D centers in Bei-
jing and Shanghai. Other PRD companies, less well known and operating in
less prestigious niches, opt instead to work with leading, but less famous, uni-
versities in the interior provinces. Hence, the growth of the PRD as a highly
innovative production center enables and spurs the further specialization of
different regions in China around divergent activities.
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Alice never could quite make out, in thinking it over afterwards, how it
was that they began: all she remembers is, that they were running hand
in hand, and the Queen went so fast that it was all she could do to keep
up with her: and still the Queen kept crying “Faster!” . . .

. . . Just as Alice was getting quite exhausted, they stopped, and she
found herself sitting on the ground, breathless and giddy.

The Queen propped her against a tree, and said kindly, “You may rest
a little now.”

Alice looked round her in great surprise. “Why, I do believe we’ve been
under this tree the whole time! Everything’s just as it was!”

“Of course it is,” said the Queen: “what would you have it?”
“Well, in our country,” said Alice, still panting a little, “you’d generally

get to somewhere else—if you ran very fast for a long time, as we’ve
been doing.”

“A slow sort of country!” said the Queen. “Now, here, you see, it takes
all the running you can do, to keep in the same place. If you want to get
somewhere else, you must run at least twice as fast as that!”
—Lewis Carroll, Through the Looking-Glass and What Alice Found There

This book was motivated by the need to dispel two myths. The first
is the Western techno-fetishism of novelty, which equates innovation

195

Conclusion The Meaning

of the Run: China and

the New Realities of

Global Production



only with the creation of new technologies and products. The second myth is
about China and the rather peculiar tendency of many scholars and the pop-
ular press to judge the country’s success by comparing it with an idealized con-
ception of Silicon Valley. Throughout the book, we argue that within the cur-
rent, globally fragmented production system, China has been sustaining its run
of rapid economic growth, the world’s longest, by innovating in many stages
of production, but not in novel-product R&D. We further contend that as
long as the world does not turn its back on globalization—if that happened,
the worldwide economic crisis would be so severe that no nation would escape
—both China’s position as the global Red Queen and the economic growth de-
riving from that status are secure for the short and medium term, thanks to the
inherent interdependencies created by such an international system.
The core of our inquiry explains how China reached this position within

the global system of production—a position, we stress again, that is against
the declared wishes of China’s central government. The central government,
like those of most advanced nations, has been fawning over the ideal of novel-
product innovation for the last three decades and has done its best to steer the
nations’ companies toward those activities, with little apparent success. In ex-
plaining how China has become the global Red Queen, we showed how its po-
litical economy, with very high structured uncertainty and center-provincial
tensions, creates a two-level innovation system. The Chinese innovation system
consists of different regional models, each of which follows a different “Red
Queen run” strategy, but which together constitute a competitive national in-
novation system.
In this concluding chapter, we look at these findings and make two inquiries.

First, what do they tell us about the future of China and its role in the global
economic system? And second, what might the story of China teach both
emerging and advanced economies?

A RED QUEEN IN A WORLD OF

DECOMPOSED PRODUCTION

Since the 1970s, the management of services and products in the international
economic system has passed through a major restructuring. China’s meteoric
rise to economic power is directly tied to the maturation and broad interna-
tional spread of the new global system of fragmented production. And as China
has plugged itself into global production networks, its growth has significantly
influenced their evolution.
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Anyone who strolls down the aisles of any Western retailer of home-im-
provement goods, textiles, cosmetics, or electronics and chances to read the
products’ labels will quickly realize that China is very much the epicenter of the
global production network in almost any industrial sector. The world’s most ad-
vanced MNCs now treat China and its impressive array of capabilities and in-
novational capacities across stages of production as a critical node in their op-
erations. This, in turn, is both the strength and the weakness of the Red Queen
in a world of decomposed production.
So far, we have mostly looked at the Red Queen’s strengths. It is now time

to look at her weaknesses and to reassess why we are so optimistic that if China’s
leaders will continue to keep China’s development on a roughly even keel, as
they have for the last three decades, both China and its trading partners will
enjoy continued prosperity.While maintaining the Red Queen run is decidedly
different from excelling in novel-product innovation—and is, to some degree,
simpler than pursuing novel-product-based models, since queues for action are
set by others—mastering the run is far from easy. First and foremost, manag-
ing the parallel activities of always staying on the cusp of the latest research
and at the same time being ready on time, at all times, to supply the capabili-
ties MNCs need in order to produce their latest products is an impressive feat.
Managing both sets of capabilities is especially important for preserving the
Red Queen balancing act: if an investor misses a few steps, a Red Queen com-
pany might be left with massive capital investments and no orders to fill. The
Red Queen is always the partner onto which MNCs try to unload as much
risk as they can in capital-equipment investment and inventory holding. In a
system of “just in time,” if the music stops, Red Queen companies are the first
to find themselves without chairs.
Second, as we detail throughout the book, moving fast enough and staying

nimble enough in China is not easy. Cautious behavior is installed and rein-
forced by a high degree of structured uncertainty, and the financial system is
not geared toward quickly deploying large sums of capital into new domains.
Furthermore, as detailed in the analysis of the telecommunications industry in
Chapter Two, when the state, specifically the central government, tries to in-
fuse large amounts of capital into what it sees as critical new technologies, the
result is often failure. And as Edward Steinfeld has detailed, a strategically im-
portant company’s success carries the ironic risk of its being loved too much by
the central state (Steinfeld 2004). Many a successful company that managed to
outwit its state-owned competitors found the lure of soft-budget constraints
and central-state affection too hard to resist, only to lose its way in the market
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and become marginalized thanks to its newfound access to large amounts of
capital (Fuller 2005b; Steinfeld 2007).
Last, there is the question of institutional fit. As the production of services

and goods decomposes, locales that want to excel as a central node within global
networks need to develop specific innovational capabilities allowing them to
master particular stages of production. However, it is an open question whether
institutional systems that outcompete those of other countries in innovating
around certain stages of production can also operate on the same competitive
level in other stages. The evidence is that in most cases, they cannot. Once an
economy becomes specialized around certain stages and becomes ever more in-
novative in those domains, it will find it difficult to excel in others without sig-
nificant restructuring (Breznitz 2005a, 2007b). And top-down attempts to force
rapid restructuring can lead to stagnation instead of growth. For instance, Is-
rael chose to promote frontier technologies but by and large neglected to cre-
ate institutional arrangements that would help their dissemination through-
out the domestic economy and thereby stimulate further development. Today,
Israel suffers from rapidly growing inequality and a widening gap between the
few successful R&D-producing sectors and the rest of the economy, which has
been left behind (Breznitz 2006, 2007a).
It is exactly here that we see the main cause of concern for China. As their

behavior and rhetoric show, many in China’s national leadership are keen on
forcefully stimulating novel-product innovation. We argue that China would
be wiser to rely on its already-impressive array of innovational capabilities, the
specific institutional systems that support them, and its unique position in the
global economy to ensure the country’s gradual ascent to control of the whole
innovation cycle. It is evident that in time, as Chinese companies battle for su-
premacy in global markets, many of them will move toward mastery of novel-
product innovation on their own terms—as indeed some already are.
Forcing Chinese firms into novel-product innovation by government fiat,

we contend, creates risks on several fronts for the continual, rapid economic
growth of China. First, it is dangerous to try to impose behaviors and business
models developed over decades and under significantly different institutional
systems and environments, such as Silicon Valley, on Chinese companies and
entrepreneurs. The central state might simultaneously prevent companies from
pursuing profitable activities and condemn others to failure as they try to fol-
low business strategies that make little sense in the Chinese market. A clear ex-
ample of some of these negative results can be seen in the PRD. Companies
that reach the global technological edge in market niches deemed sunset in-
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dustries by the central government face significant difficulties, since they are ef-
fectively barred from the formal financial system. Additionally, forcing struc-
tural changes on a well-working, complex institutional system solely because
the alternate arrangements worked for other countries presents China with the
risk of getting the worst of both worlds: losing a huge competitive advantage
by ending the run of the Red Queen, and getting no benefits from whatever
system replaces it.
A second risk of central-government meddling, one that is becoming more

and more apparent, is that many MNCs will come to consider China an un-
trustworthy business environment. Under conditions of interdependency, these
deeply embedded MNCs cannot quickly cut their ties and leave China, but
over time, they can build more of their capacities in other regions of the world,
thereby acutely limiting their Chinese partners’ exposure to new technologies
and designs. A clear example of these dynamics is the effect of domestic tech-
nology-standards policies. As we showed in Chapter Two, on the one hand,
China has used technology standards with great success as a trade-policy tool.
On the other hand, China’s strong-arm tactics significantly altered the behav-
ior of several MNCs with regard to R&D and technology transfer in China.
The perception that parts of the central government actively aim to force
MNCs to transfer their technologies to their Chinese rivals, coupled with the
already considerable ambiguities with regard to IPR enforcement in China, is
part of the reason why more and more critical R&D is sourced to Indian com-
panies rather than Chinese. This is true even in niches such as IC chip design,
where, because of its massive production infrastructure, abundant skills, and
enormous local market, China should have significant advantages over India as
the favorite locale.
Last, there is the risk that China, by taking an overly heavy-handed approach

to forcefully fostering indigenous novel-product innovation, will be increas-
ingly seen as a security threat by other countries. It is indeed the truth that
China is still very much a developing country. Around six hundred million of
its citizens still live in poverty. Nonetheless, the country’s brisk rise to economic
power, its immense size and population, and its growing critical importance in
the global economy are seen with awe and large doses of fear by its neighbors
and trading partners. Under such conditions, some of China’s actions to pro-
mote indigenous innovation are seen either as an unfair use of its newfound
power or as an attempt to gain economic and technological superiority, to the
detriment of other nations. Consequently, thanks to China’s new power as the
Red Queen, economic actions that many Chinese officials assume to be inter-

Conclusion: The Meaning of the Run 199



nal matters pursued by fair and legitimate policy tools are seen by other gov-
ernments as actions taken directly against their national interests. In such an
environment, there are very real risks for the prosperity of China’s leading en-
terprises, particularly state-owned ones, if foreign partners become overly mis-
trustful of China.
Despite these risks, and although we are certain that many Chinese compa-

nies will face huge difficulties regardless of government action and that no small
number of them will cease operation, we contend that China will continue to
excel as the Red Queen of global production for at least the short and medium
term.We base this prediction on several factors. First, the Chinese educational
system has rapidly developed to complement the “Red Queen run” model.
China’s universities are producing ever-larger numbers of graduates who, while
limited in their skills to conduct advanced original research, are perfectly suited,
and probably significantly better suited than their foreign counterparts, to excel
in other stages of innovation. Furthermore, slowly but surely, Chinese univer-
sities and research institutions are becoming the leading centers for research in
many industries and domains that U.S. and European universities no longer,
and perhaps never did, study. In such fields as electric power supply, heavy-
metal research, and coal, China is becoming the premier place to find em-
ployees with rich domain skills. This fact has been noted not only by local com-
panies that built their business models around these domains, but also by
leading MNCs such as General Electric, which moved significant development
operations in energy specifically to China in order to tap the local pool of tal-
ent in coal research. Last, there may be no other place in the world that can sup-
ply such a constant stream of science and engineering graduates oriented to
factory and plant work.
A second reason why we are optimistic about China’s future as the Red

Queen involves the global production networks themselves. As we described in
Chapter One, once an industry moves down the road of fragmentation and
stage specialization, strong, positive, self-reinforcing sequences make it ever
more efficient for the industry to continue with further modularization and
fragmentation and to move more and more production into these global pro-
duction networks. The two main mechanisms that create these cycles are “pro-
duction/service-stage economies of scope and scale” and “production/service-
stage specialization and capability building” (Breznitz 2007b; Sturgeon 2002,
2003). In the first—the production- or service-stage economies of scope and
scale—once a specific production or service chain decomposes into discrete
stages, suppliers at each stage, by pooling the demand of many customers,

Conclusion: The Meaning of the Run200



create economies of scope and scale that in-house divisions cannot. These
economies of scope and scale enable suppliers to become more efficient and
allow them to profitably operate on margins that are significantly lower than
those achieved by in-house manufacturing divisions. In the second mechanism
—production-stage specialization—product or service decomposition leads
companies to develop superior capabilities in particular stages or components
of a product or service network. Such specialization enables companies to be-
come better and more efficient in a narrow set of activities and to acquire spe-
cialized capabilities and knowledge unavailable to more vertically integrated
firms. Accordingly, inherent in the processes of global production are two
mechanisms that, as we show in detail in Chapters Three to Five, make Chi-
nese suppliers both more attractive and more innovative than their foreign
peers as well as uniquely suited to their role within their global networks.
Hence, the rapid and continual decomposition of production not only has
made China a critical node of global production, but also has started a process
through which many Chinese companies have been developing unique capa-
bilities, including many highly innovative capacities, in various stages of pro-
duction. Those, in turn, make these suppliers ever more important within the
globally decomposed system of production. In time, these capabilities can be
built elsewhere, though only with major outlays of capital, especially since
China’s capabilities change at the pace of the Red Queen run. Consequently,
in the short, medium, and probably the longer term, China’s position as the
world’s Red Queen is secure.
The third factor that adds to our optimism about China’s future is the visi-

ble and growing importance of China as a market unto itself. The fact that
China has become a fast-growing, major market at the same time that its com-
panies have primed their capabilities to excel in the run of the Red Queen gives
the country a unique advantage, one enjoyed by no nation since the rise of the
United States in the early twentieth century. The Chinese market is unique in
several dimensions, all of which are tied to “run of the Red Queen” business
models. First, it has unique tastes that many local companies are best suited to
fulfill. Second, China’s market consists mostly of consumers, both private and
commercial, that are significantly poorer than those in developed economies.
Together, these characteristics lead to a market that is fast expanding and pop-
ulated by consumers whose expectations regarding price, quality, and features
play into the hands of fast imitators and localizers that can thrive on low mar-
gins and quickly design and manufacture cheaper products based on reliable
technology developed elsewhere. This, in turn, gives local Chinese companies
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both significant cash flow and business experience as competitors in mature
market niches, such as PCs in the case of Lenovo, or as OEM-ODMs. In ad-
dition, the growing importance of the Chinese market ensures that MNCs will
continue to transfer knowledge and technology to China in their attempts to
conquer a larger share of its market.
The last reason for optimism is the versatility and divergence of the regional

systems of innovation in China that we describe in detail throughout the book.
One of the most important advantages of China is that unlike many other
emerging economies, it has used its size and its depth of talent to specialize in
many IT sectors at stages of production ranging from relatively high-level de-
sign through manufacturing, components assembly, trade, and logistics. The
breadth of these activities further strengthens China’s hand in the global econ-
omy and enhances the benefits that accrue to China, regardless of where cut-
ting-edge innovations are initially developed. In addition, the diverse regional
models of China ensure that even if one of its regional systems suffers a down-
turn, China as a whole will continue to flourish. If, for example, Shanghai’s
model, which relies on big companies, strong state intervention, and significant
FDI, becomes inflexible and stagnates, the fact that Beijing and the PRD have
different strengths and their companies employ different business models gives
the Chinese economy a unique capability to handle change and crisis. Hence,
from the national point of view, the multitude of competing regional models
gives the country the added benefits of flexibility and robustness.

ALICE’S LESSONS? EMERGING ECONOMIES

AND THE CHINESE EXPERIENCE

Is it true, as some have argued, that China is sui generis—a unique experience
in human history from which no generalizable lessons can be learned?
If not, then what are the lessons that China can teach other emerging

economies?
We argue that China is not sui generis and that other nations can learn both

what to do as well as what not to do from China’s example, particularly with
regard to development and innovation policies. Like all countries, China has a
unique history and some unique features, but this does not mean that theories
of comparative political economy stop working when they cross its borders or
that an institutional analysis of China will not provide insights relevant be-
yond the Middle Kingdom.
In this book, we dispel two critical myths about innovation and the rise of
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China in the current age of globally fragmented production. The lessons
learned from dispelling these myths speak to the problems faced by other
emerging economies. The first lesson is about the impact of the fragmentation
of production on the array of options available to them. Contrary to the stan-
dard myth about globalization, the current processes of intensified, globally
fragmented production give emerging economies a larger number of entry
points into the global economy—and, hence, more development alternatives
—than they have had since World War II. In addition, the escalation of eco-
nomic globalization and fragmentation limits the choices of governments, since
many traditional fiscal and industrial policies no longer work, are no longer
tolerated, or both.
China has taken advantage of the opportunities offered by fragmented pro-

duction. After entering the IT industry’s global production networks at the
simplest point—assembly—China developed a massive array of capabilities
around production, logistics, incremental improvements, and second-genera-
tion innovation. Because of the deep crisis facing China in 1978, it is an open
question whether China’s piecemeal approach to reform—groping for stones
to cross the river—would have been successful, or even sufficient, without the
global decomposition of production. Without the advent of spatially frag-
mented production, China would have had to develop missing capabilities and
invest on a much larger scale than either its economic and financial resources
or its political system would have permitted. Thus, emerging economies will do
well to carefully analyze the entry points open to them and to devise their poli-
cies to specifically fit the stages of production (and, accordingly, innovation) at
which they wish to excel. Policy deliberation and experimentation by local of-
ficials is critical, since economic development is, above all, a contextual science
(Rodrik 2007). Furthermore, this process of deliberation and decision making
is especially important because these choices will have long-term consequences
for the development of these countries’ high-technology industries (Breznitz
2007b).
This lesson about the availability of multiple entry points leads us to the

second lesson China teaches the world in general and emerging economies in
particular: the need for a subtler, more refined, and more comprehensive un-
derstanding of innovation. Such a Schumpeterian understanding does not
equate innovation solely with novel products and technology and does not suf-
fer from an almost religious reverence for new inventions. While invention is
critical and, of course, necessary, if the main aim of a national policy is sus-
tained economic growth, China’s recent history makes it absolutely clear that
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in a world of fragmented production, the fetishism of novelty celebrated by
policy makers and the popular press is not the only, or the best, option for
emerging economies. The rapid and continual rise of China, along with the in-
terdependencies brought about by the international decomposition of pro-
ductive activities, challenges the core assumption that states must at some point
master novel-product innovation if they are to sustain growth.
Emerging economies that care more about economic growth than about

winning national self-esteem competitions would do well to consider all their
options and all models of rapid-innovation-based industrial development.
China’s example shows that from a national point of view, it might be better
to possess regions that excel in the Red Queen run than regions that excel in
imitating Silicon Valley. California’s current condition makes one wonder
whether possessing a Silicon Valley, even the original one, is such a boon for
states and their taxpayers as its proponents make it out to be.
However, when applying these lessons, we need to remember other im-

portant characteristics of China relevant to the particular policies other
emerging economies should take. The first is, of course, size. Not many emerg-
ing economies have the same size advantages as China. Apart from perhaps
India, Brazil, and Indonesia, other emerging economies should be keenly aware
that size limitations, especially of labor force and market size, will prevent them
from replicating the Chinese feat of simultaneously advancing in so many in-
dustries, niches, and stages of production. It is here that extra specialization
and, hence, careful analysis by policy makers regarding the particular niches
and stages of production that a given economy would do better to specialize in
are of utmost importance.
China’s ability to devise and implement policies provides another lesson for

emerging economies. As we make clear throughout this book, the Chinese cen-
tral state and bureaucracy have had far less influence and power than their
counterparts in South Korea, Japan, or Germany did during their eras of rapid
development. The trajectory and current state of China’s high-technology in-
dustry are far different from those envisioned by the central government. Nev-
ertheless, overall and at all levels, the Chinese state and bureaucracy are among
the most professional and powerful in the world, specifically in comparison
with those of most emerging economies. At the end of the day, especially in an
economy so widely influenced by the state and party as China’s, it is mostly
thanks to the daily toil of officials—from provincial ones looking after their lo-
cales to mandarins in Beijing envisioning a new China—that China has man-
aged the world’s longest and fastest economic-growth miracle. An emerging
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economy without some semblance of a professional and publicly motivated
bureaucracy will not fare well on the road to economic growth. It may very
well be that a critical lesson from China, to be carefully studied not only by
other emerging economies but also by international organizations such as the
World Bank and the International Monetary Fund, is that state capabilities
must be built first. Only then can free-market logic be enforced in developing
states. If nothing else, the current financial crisis has shown that the free mar-
ket cannot operate efficiently without a well-working regulatory system su-
pervised by professional and capable civil servants.
The last implication of China’s economic rise for other emerging economies

stems from the fact that the world production system is now dominated by
China. Consequently, other emerging economies should take China into ac-
count—its array of capabilities and its large, fast-expanding market—when
devising their own paths to rapid-innovation-based industrial development. If
the global fragmentation of production opens up many more entry points for
emerging economies, then the rise of China may seem to close many of them.
While it is true that the existence of a fast-developing, extremely big emerging
economy that has not, yet, exhausted its reserve of poor rural workers poses a
significant challenge to smaller and poorer emerging economies, it also opens
up many opportunities. First, it is clear that many MNCs no longer feel com-
fortable limiting their choice of suppliers to one country or even one region.
Apart from the power structure within global production networks, where
MNCs move to prevent the Red Queen from amassing too much power, the
current crisis, recent political turmoil, and several natural disasters, such as
earthquakes and tsunamis, have sharpened the need to take a portfolio ap-
proach to managing globally fragmented production. The case of Vietnam
clearly shows that a small emerging economy can quite easily plug into global
production networks and successfully compete against China in its chosen mar-
ket niches and stages of production. Thus, an emerging economy that care-
fully picks its preferred niches and stages of production can achieve success in
rapid-innovation-based economic growth. A second opportunity that the rise
of China opens to emerging economies is China itself. The Chinese market is
rapidly growing, and Chinese consumers and companies alike are quickly de-
veloping an insatiable appetite for imports. Consequently, for the first time in
many decades, emerging economies are not limited to the already saturated—
and now significantly weakened—markets of the advanced economies, but
also have as an export option an exponentially growing, underserved market
that may very well become the world’s largest market in our lifetimes.
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The overarching conclusions of this book are sanguine. With regard to
China, an analysis of its current political economy of innovation and its posi-
tion in the global market points to the fact that its current growth, based on
the “run of the Red Queen” model of development, is secure for at least the
medium term. Accordingly, we argue that if its policy makers will take the long
view and remember to chart an innovation-policy path that takes advantage of
the impressive capabilities the country has already developed, and not a path
that fights against their nation’s competitive advantages, China’s continued
prosperity and growing global importance are assured.
The second optimistic message of this book is that if we remember that in-

novation is much broader than the act of inventing something new, and if we
carefully read the story of China, we will quickly realize that, first, there are
many ways that emerging economies can use high-technology industrial de-
velopment to improve the welfare of their citizens. The second realization is
that thanks to the fragmentation of production, the rise of China need not be
seen as a zero-sum game by policy makers inside and outside the country.
We have entered a new age of true interdependency, where national indus-

tries and firms cannot produce many of their products and services without
relying on foreign partners. This does not mean that the world is guaranteed
peace and prosperity—far from it. True interdependency carries with it new di-
mensions of insecurity that might cause leaders to take hasty, unwise actions.
The history of the first economic globalization and its violent end inWorldWar
I attests only too well to that possibility. However, true interdependency, cou-
pled with the new opportunities open to emerging economies and the viabil-
ity of the Chinese Red Queen run, provides a much more robust basis on which
to build a better future for a significantly larger percentage of humanity than
has ever been possible before. It falls on us and the leaders we choose to repre-
sent us to understand what this situation entails and to devise policies that
bring the best of our new opportunities to fruition.
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INTRODUCTION

1. China’s high-technology economy has grown into a multibillion-dollar in-
dustry that is the source of a large portion of China’s foreign-exchange earn-
ings. In 2007, 28.6% of all exports were listed as high technology (NSBPRC
2008a). IT technologies dominate China’s high-technology industry. In 2007,
94.9% of high-tech exports were computer, communications, electronic, or
IC-production hardware technologies (NSBPRC 2008b). Thus, IT hardware
alone counted for 27.1% of all of China’s exports. Moreover, the R&D ca-
pacity of China continues to improve. In 2006, more than 1.5 million work-
ers were involved in R&D activities (MOST 2007). Research spending con-
tinues to grow from both business and governmental sources. In absolute
terms, China’s R&D spending was expected to exceed Japan’s, making it the
world’s second-largest spender (after the United States), with an estimated
$136 billion national research budget (IHT 2006).

2. On the national system of innovation, see the studies by Carlsson et al. (2002),
Edquist (1997), Lundvall (1992), Lundvall et al. (2002), Nelson (1993), and
Nelson and Nelson (2002); on the regional or sectoral system of innovation,
see studies by Braczyk et al. (1998), Breschi and Malerba (1997), Carlsson et
al. (2002), Florida (1995), Kenney (2000), Lawson and Lorenz (1999), Mor-
gan (1997), and Saxenian (1994).
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3. Recent work in the evolutionary game-theoretical view of the Red Queen includes stud-
ies by Barnett (2008), Baumol (2004), Derfus et al. (2008), and Ridley (2003).

4. It is interesting to reflect that after Mattel, the world’s largest toy maker, recalled over
twenty million faulty or dangerous toys made by its Chinese subcontractors in 2007,
Mattel felt the need to issue a formal apology to China for defaming the reputation of
Chinese manufacturers. This raises interesting questions about which has more power
in a world of fragmented production, the novel-product innovator or the Red Queen
(China Daily 2007; Economist 2007; Story 2007).

5. The research on which this book is based, follows the tradition of institutional-industry
studies, which assumes that in order to understand industries, one needs to analyze reg-
ular patterns of behavior, interactions, competition, and cooperation that constrain and
support certain capabilities, as well as the forces that motivate economic actors to be-
have in particular ways in their search for material gain (Berger 2006; Breznitz 2005a,
2007b; Fligstein 1990; Herrigel 1996; Kenney 2000; Lester and Piore 2004; Lundvall
1992; Nelson 1993; Piore and Sabel 1984; Powell and Dimaggio 1991; Zysman 1983, 1994).
To perform such an analysis within the three regions, we conducted interviews in the
field with 209 stakeholders, some of whom we met with on several occasions during 2007

and 2008. We used public records of leading companies and agencies to compile lists of
the established and leading local companies, multinational corporations (MNCs), and de-
velopmental agencies on the national, regional, and city levels. To supplement this ini-
tial roster, we also used a snowballing technique to tease out other companies and offi-
cials deemed critical by their peers. The interviewees included entrepreneurs, business
associations, government officials, venture capitalists, and academics. The interviews were
open-ended, using an instrument consisting of eight themes, all of which we touched
upon during the course of each interview. We used the responses of the interviewees to
draw out further information about the operation of China’s IT industry. Fifty-one per-
cent of the interviews were conducted in Mandarin Chinese or a combination of Man-
darin and English; the rest were conducted in English. These interviews were then sup-
plemented with data gathered from public resources, conferences, industry associations,
archival resources, and secondary literature. Where possible, we tried to substantiate the
information given by interviewees by comparing it with these data sources as well as with
answers given in other interviews. Unless otherwise stated, data on company profiles were
gathered through interviews and from public records such as those available from Lexis-
Nexis, Securities and Exchange Commission (SEC) filings, the Hoover online database,
Dun & Bradstreet, and companies’ Web sites. To protect the privacy of our interviewees,
we refer to all citations from interviews as “authors’ interview” or “authors’ interviews.”

6. In the Pearl River Delta, the integrated economies of Shenzhen, Dongguan, Guangzhou,
and Zhongshan dominate Guangdong’s economy, particularly in high-technology ac-
tivities. Within the region, Shenzhen increasingly serves as a high-tech innovation cen-
ter in support of the diffuse manufacturing industries throughout Guangdong province.

7. For the purposes of this book, we define the Chinese IT industry as consisting of both
the local, Chinese-owned companies and the activities carried out by foreign MNCs in
China. We argue that only by understanding the industry in its entirety can we under-
stand its influence and gauge its true innovational capabilities. This also sheds light on
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the current policy debate concerning whether the research activities of foreign MNCs
in China can be considered part of China’s “indigenous innovation.”

8. In other high-technology industries, the situation is similar to that of IT. In the case of
pharmaceuticals, for example, much of the midrange, labor-intensive chemical research
is now conducted by Chinese contract research firms, particularly in the Shanghai region.
We opted to focus most of our research on the representative IT industry in order to en-
able microlevel comparative analyses of processes and mechanisms, especially since, by
any measure, IT has been the most important Chinese high technology of the last two
decades.

9. As detailed in Chapter Two, China’s high-technology industries and economic planning
are governed by multiple programs that are coordinated by different government min-
istries, most notably the Ministry of Science and Technology. The most significant pro-
grams for the development of the IT industry are the National High-Tech R&D Pro-
gram, also known as the 863 Program; the National Key Technologies R&D Program;
the Spark Program; and the China Torch Program. The fifteen-year plan for science and
technology, issued in the beginning of 2006, calls on these programs to ensure that gov-
ernmental research institutes and national-champion industries lead the way in high-
technology development and the advancement of science and technology (S&T). Each
of these national R&D programs issues research grants, selects sectors for S&T con-
centration, and intends to assist in the commercialization and application of research in
order to develop China’s economy (MOST 2008c).

10. On research paradigms, see the work by Dosi (1982).
11. The argument for the need to look at regional development efforts, and not just at plan-
ning by the central state, was first advanced by Nan Lin (1995), Yin-Ling Liu (1992), and
Oi (1992, 1995, 1999), and mentioned by Shirk (1993) as well. However, it was Segal (2003)
who first suggested that in the case of high technology, these regional systems developed
in unique ways (see also Segal and Thun 2001). More recently, Eric Thun (2006) ad-
vanced a similar argument about the importance of local governments for the growth of
the Chinese car industry. When we refer to regional economies, we are speaking specifi-
cally about those within the Chinese mainland, not the completely different economies
of Hong Kong, Taiwan, and Macao.

CHAPTER 1: THE WHITE KNIGHT AVOIDED

1. Our assumption is, of course, that the global system of fragmented production, where
Western companies concentrate on high-level design, marketing, and sales but move de-
sign and production of even their latest products, such as iPhones, overseas, will not be
overturned. However, even if it is overturned, and the global economic system comes to
a halt, it is not clear who will suffer more, theWestern MNCs that no longer know how,
or have the infrastructure necessary, to manufacture their own novel products, or the
Chinese companies that will be cut off from their source of novel-product designs. What
is clear is that everyone will feel the economic pain; however, the recent travails of Mat-
tel, the world’s largest toy manufacturer, should remind us that it is not clear who will
suffer the most.
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2. It is important to remember that not all companies operate according to the logic of
fragmentation. For example, Seagate, a leading manufacturer of hard drives, keeps almost
all of its research, design, and production in-house. Similarly, in the United States, Japan,
Korea, and elsewhere, many companies seek vertical integration as opposed to frag-
mentation because they see internal control as central to their product success and prof-
itability (Berger 2006).

3. The development of mass-production capabilities during the rapid-industrialization
stage of national economic transformation is not new. Apart from the now world-fa-
mous Japanese and Korean production systems, in the first half of the twentieth century
it was American companies that definitively mastered production innovation. The River
Rouge complex of the Ford Motor Company, which in the 1930s employed more than
100,000 workers, is seen by many as the zenith of this kind of American mastery. How-
ever, we should remember that even in its prime, the River Rouge facility was the em-
bodiment of mass (also aptly known as Fordist) production consisting of very long runs
of very few products manufactured for a single customer. Foxconn specializes in flexible-
length runs of a wide range of ever-changing products for a changing mix of customers.
Today, one would be hard pressed to find Western companies that possess these flexible
innovational, manufacturing, and organizational capabilities. For the distinction be-
tween mass production and flexible production, see the study by Piore and Sabel (1984).

4. This, of course, strengthens the basic insight of David Ricardo (1963 [1817]) about how
comparative advantage and the differentiation of activities among trading nations leads
all participants to grow faster as a result. However, it does not necessarily support the par-
ticular models of trade theory developed by Ricardo and others from this insight.

5. An amusing example of what most high officials view as the goal of the Chinese central
government is a remark made by one of our interviewees: “Having read China’s fifteen-
year plan for science and technology, I now know what a planned economy is supposed
to look like. Fortunately, it is not what China, or its IT industry, is” (authors’ interview).

6. In official statements, this semicapitalist market economy is referred to as the “socialist
market economy” or “socialism with Chinese characteristics.”

7. Although first proposed by Premier Zhou Enlai and Chairman Mao Zedong in the po-
litical work report presented at the first meeting of the Third National People’s Congress
in December 1964, the “Four Modernizations” did not become national policy until
after Mao Zedong’s death in 1976 (Baum 1994). The first attempt to implement the pol-
icy under Mao’s successor, Hua Guofeng, met with spectacular failure (Shirk 1993). After
the Third Plenum of the Eleventh National Party Congress Central Committee in De-
cember 1978, China’s leaders under Deng Xiaoping sought to accomplish the “Four
Modernizations” through a broad, though then undefined, package of economic reforms
(Naughton 1995; Shirk 1993).

8. In the case of the PRD, defense industrialization was also primarily the responsibility of
the provincial government. Although large-scale defense plants were under the direc-
tion of central-government ministries, the exposure of Guangdong to potential Tai-
wanese or U.S. military threats meant that the building up of the defense infrastructure
there became the responsibility of the provincial government; this was in keeping with
Mao Zedong’s directives concerning the “little” Third Front, in which defense-based in-
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dustries were seeded throughout the country. In Guandong, the small-scale military-in-
dustrial enterprises created under the provincial aegis, particularly in military electron-
ics, became the embryonic base for the electronics industry after the 1978 reforms. Dur-
ing the reform era, these enterprises either fully relocated to the SEZs or set up
subsidiaries within districts opened to the market economy. From the original “little”
Third Front enterprises, seven civilian electronics companies arose. Indeed, Guangdong’s
first joint venture in electronics was formed by a former defense electronics firm and a
foreign partner (Bachman 2001).

9. For a comprehensive analysis of Chinese bureaucratic power relations, see the studies by
Shirk (1993, in particular Part 2) and Lieberthal and Oksenberg (1988). Recent studies
by Ling Chen (2005, 2008) focus on S&T policy, specifically the semiconductor indus-
try.

10. There are numerous internal trade barriers between provinces in China, the most im-
portant of which are those that restrict the registration of companies to a single city or
province. In the 1980s, internal tariffs made it easier for provinces to trade internation-
ally than within one another. As stated by one academic who lived in China in the 1980s:
“It was not uncommon to see the latest foreign-model TVs for sale in one province while
the neighboring province only sold black-and-white Chinese models manufactured and
protected within that province” (authors’ interview). While the situation has improved
in the last decade, it has by no means been solved. For example, in the case of Internet
companies, each province has its own regulations regarding the registration of a local
Internet communications protocol (ICP) or Internet service provider. ForeignWeb sites
must form joint ventures with local ones, andWeb sites from outside the province wish-
ing to set up servers must register within the province as well (authors’ interviews). Even
within the former national-state-owned mobile telephony duopoly of China Mobile and
China Unicom, local protectionism and fragmentation is the rule. In both corporations,
regional branch companies are insulated from one another. For example, a subscriber
identity module (SIM) card number purchased in Beijing or Shenzhen cannot be ser-
viced in another province or have credit added to it, and balance inquiries made to the
automatic service are met with the automated response that the card was purchased in
another province and the balance should be checked by calling from within that
province. In our interviews, we found out there was no internal network or nationally
unified system. When we asked why customers could not simply add value to a SIM
card of the same company purchased in another province, the response was: “While they
are both the same national company, our provincial companies are separate. The value
added on a card will only go to the original regional company coffers, not to the other.
All revenues and systems are separated; hence, we cannot add value to an out-of-province
number or give it any service.” Thus, for all intents and purposes, the two companies
treat provinces in China in the same way that global mobile companies such as T-Mo-
bile or Vodafone treat different countries. For more about telecommunication reforms
in China, see Chapter Two of this book.

11. By the early 1990s, the opportunities for personal enrichment began to lead to direct dis-
obedience. During an austerity period in July 1993, the central leadership imposed lim-
its on imports, especially luxury goods like cars. However, in Shiji Town, within the

Notes to Pages 23–25 211



PRD, the mayor and local CCP committee chairman, Su Zhiming, not only ignored a
command from Beijing to cease car imports, but even increased the import order. The
cars were spoils for local officials responsible for booming township and village enter-
prises (TVEs). The mayor was unafraid to publicly state his actions and reasons: “A busi-
ness talent like mine is worth more than one million yuan in Hong Kong. My brains are
one hundred percent occupied by ideas for making money” (quoted in Lieberthal 2004,
298). Under Su Zhiming, bonuses for local leaders were as much as six times their offi-
cial salaries. This made their income higher than the official income of the CCP general
secretary, Jiang Zemin.

12. For example, Burns (1987, 1994) found that up until 1993, only 5,000 of the 2.8 million
cadre positions were selected through the central nomenklatura system.

13. As we will elaborate in Chapter Two, the whole bureaucratic party infrastructure is re-
created at each level of government, further cementing the allegiance of bureaucrats to
their localities.

14. Original text: “必须坚持把发展作为党执政兴国的第一要务 . . .
要牢牢扭住经济建设这个中心,坚持聚精会神搞建设、一心一意谋发展，

不断解放和发展社会生产力” (Hu 2007c).
15. Original text: “实施扩大就业的发展战略,促进以创业带动就业” (Hu 2007a).
16. As noted by Shirk (1993), in China, the structure of the bureaucracy is also the structure
of interest representation in the policy-bargaining arena. This makes the process of pol-
icy change even more arcane and complicated, since every change considerably affects ex-
isting (and entrenched) interest groups. Indeed, as Lieberthal and Oksenburg (1998)
note, at each level of governance, a given ministry or unit is responsible to its organiza-
tional superiors and to other units at the same level of government, meaning that mul-
tiple channels of command and influence—all subject to the final veto or approval au-
thority of the CCP—must be satisfied in order to accomplish any policy activity.

17. Another possible reason for the relative ineffectiveness of the central government’s in-
dustrial-innovation policies is the rise of techno-nationalism. The central government’s
goals of attaining or retaining both technological independence and state control of key
sectors have, from time to time, gained prominence over the maximization of industrial
R&D, development, or market opening and economic reform (authors’ interviews). For
further perspective on techno-nationalism as a coherent strategy for technology devel-
opment, see Samuels (1994).

18. The idea of a pilot agency was first developed by Chalmers Johnson (1982) in his analy-
sis of the role of the Ministry of International Trade and Industry (MITI) in the indus-
trial development of Japan and was then elaborated on by others, most recently by Chib-
ber (2002) and Weiss (1998).

19. Baumol (1990, 2002) and Rosenberg and Birdzell (1986) have tied the constant devel-
opment of innovations, which spurs rapid economic growth under capitalism, directly
to the impact of property rights and social freedoms on the behavior of entrepreneurs and
companies.

20. The degree to which the economy is state owned and subject to political interference re-
mains hotly debated. Nonetheless, even official statistics and pronouncements bear out
the fact that political connections are critical to large-scale economic success. In a joint
circular distributed from Shaanxi province’s Party Committee and Provincial Govern-
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ment, the leaders stated that in state-owned enterprises, even those corporatized under
China’s “Company Law,” the party secretary and chairman of the board should, in prin-
ciple, be the same person. For more on the subject, see the study by Holz (2007). Our
research found that the term “state-owned enterprise” is itself vague and rather flexible
as it is used in China. When Chinese officials speak of “state-owned enterprises,” they
often mean only those enterprises under the State-owned Assets Supervision and Ad-
ministration Commission (SASAC). Enterprises founded by municipal governments,
universities, or local holding companies, or those in which state holding companies have
a dominant minority share, are typically overlooked.

21. The fifteen-year plan for science and technology, initiated in 2006, is meant to reform
the tax structure in China’s high-technology industries. Previously, any company in the
correct industrial sector could be certified as high-tech and receive state benefits, but
since 2008, China has required companies to conduct and patent their research in China
in order to receive high-technology-related income tax breaks. This reform greatly con-
cerns both foreign and Chinese firms.

22. F.-L. Wang’s excellent study (2005) systematically examines the hukou system and its
impact on the Chinese economy and society.

CHAPTER 2: RULES OF THE RUN

1. Arguably, the Sino-Soviet split of 1961 was in many ways the result of conflicting ideas
regarding the proper method for the development of socialism. In China, Mao favored
continual class struggle and revolutionary mass action, while the Soviet Union followed
bureaucratic routines and a preference for management by experts (Lieberthal 2004).

2. Throughout the 1980s and early 1990s there was significant disagreement among na-
tional elites about the direction of policy reforms. In the Chinese political context, “con-
servatives” in this period included cadres who believed in a slower pace of reform that
would preserve the essential elements of “socialist” economics and social policy. Con-
servative resistance to change in the state planning apparatus ran strongest in the “Pe-
troleum Clique,” a faction that wished to preserve economic planning and push devel-
opment through energy-led exports rather than fundamental market-based reform.
Other conservative leaders bemoaned the rise of the “bourgeois spiritual pollution” that
accompanied market reform (Baum 1994).

3. The term “bird in a cage,” coined by Chen Yun (a leader of the CCP for sixty-five years),
best defined the intentions of conservative reformers. They agreed that markets had a role
to play, but argued that market forces had to be contained within the structure of tra-
ditional socialist comprehensive planning.

4. While the fact is not widely publicized, the CCP remains entrenched in industry, es-
tablishing cells and conducting its activities even in some large foreign and nonstate
enterprises. The description given by a manager of one of the largest foreign-invested
enterprises in China is typical, and somewhat more forthcoming than most: “The Com-
munist Party is still very active. We have to encourage that on the campus and allow cells
in our facilities, provide venues for them to meet, facilitate events, and so on” (authors’
interview).

5. DeWoskin’s study (2001) of the institutional and economic impact of WTO accession

Notes to Pages 30–43 213



on China’s telecommunications sector notes the difficulty of enacting policy changes
because of the depth of vested interests throughout the national bureaucracy: “In China,
the process of reform engages the vested interests of multiple ministries ranging from se-
curity entities like the Public Security Bureau and the Ministry of State Security, con-
cerned about state security and encryption; to various press, publications and propa-
ganda entities concerned about content; to MII, Ministries of Railroads, Energy and the
other players in the provisioning sector, concerned about competition; to films, radio
and television administration, that controls cable and is eyeing the ‘last mile’; to the
Ministry of Finance and major banks, concerned about e-business infrastructure; to the
foreign investment entities like MOFTEC, concerned about foreign investment levels”
(639).

6. According to the PRC constitution, all political power belongs to the people and is ex-
ercised through the People’s Congresses: “All power in the People’s Republic of China
belongs to the people. The organs through which the people exercise state power are
the National People’s Congress and the local people’s congresses at different levels” (PRC
1982, Article 2).

7. However, in recent years there has been increasing evidence of assertiveness by the NPC
in the face of the CCP (Chao 2003). The most obvious example was the belated passage
of the Property Law of the People’s Republic of China, which spent years in committee
and underwent seven reviews by the NPC Standing Committee before being put to a
vote. Thus, while the NPC can threaten to provide only low levels of support for a bill,
thereby delaying legislation and forcing its review, the body remains mostly a sounding
board, since substantive matters and compromises are handled at the top (the NPC
Standing Committee) or in bodies such as the CCP (Elegant 2007; Guardian 2007;
State Council 2008).

8. This arrangement, favored by Maoists because it made politics rather than profession-
alism primary, proved problematic for the running of an industrializing country. In some
regions, party secretaries and other locally dominant cadres were drawn from the revo-
lutionary commanders whose military units had arrived there during the civil war. As a
rule, they tended to be of peasant stock, poorly educated (even illiterate), and deeply dis-
trustful of “experts” (Lieberthal 2004).

9. Nonetheless, guanxi networks remain critical, if only to ensure a friendly and support-
ive environment for businesses. According to the Chinese Academy of Social Sciences’
research on China’s 3,220 richest people (those with wealth in excess of 100 million
RMB), 2,932, or 91%, are the children of senior officials, a fact that puts the prospect of
a decline in the power of guanxi in perspective (X. Zhao 2006).

10. In Chinese: “科学发展, 共创和谐.”
11. Until 1998, telecommunications were governed by MPT, which handled the operations
side, and by the Ministry of Electronic Industry, which was primarily responsible for the
manufacture of transmission hardware. In 1982, the MPT’s hardware responsibilities were
officially transferred to a state-owned enterprise called the Posts and Telecommunica-
tions Industrial Corporation (PTIC). Since the MPT remained the owner of the PTIC
and the operator of telecommunications, it was still both a producer and a consumer of
telecommunications equipment.
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12. Using the 2006 exchange rate, the sum is about $197 billion; for more details, see the
story by the AP (2007) and the study by Xia and Lu (2008).

13. For an in-depth exploration of policy making and reform in China’s telecommunications
industry, particularly in regard to the transition from a planned economy to state-influ-
enced markets, see the study by Irene Wu (2009).

14. In accordance with the terms of China’s WTO accession, its regulations were to permit
up to 49% foreign ownership in telecommunications and 50%within two years ofWTO
accession. However, this has not yet taken place. Moreover, while China Telecom, China
Unicom, and China Mobile have some of their stock publicly listed, the nontraded por-
tion remains the exclusive province of China’s government, and because of the compa-
nies’ complicated ownership arrangements, a large portion of the traded shares are owned
by various state agencies and SOEs (Kong 2000). As noted in Low’s research on the evo-
lution of the telecommunications-equipment and telecommunications-operation in-
dustries (2005, 105), the then four leading operators, China Telecom, China Mobile,
China Unicom, and China Netcom, were all born of state action and control that “re-
mains in place despite them being publicly listed.”

15. In the production of telecommunications equipment, two of the largest suppliers are
Huawei and ZTE. ZTE is a local SOE (Shenzhen government), while Huawei is an in-
dependent enterprise that enjoys close relations with the Chinese government and the fi-
nancial system, especially with the Shenzhen government through personal ties to Shen-
zhen’s CCP secretary (Kroeber 2007; C. Li 2006). The Datang Group, an SOE owned
by the China Academy of Telecommunications Technology (CATT), is the largest pro-
ducer of equipment supporting the homegrown 3G mobile standard TD-SCDMA; a
TD-SCDMA network is being deployed by China Mobile. CATT is one of the twoMII
research branches created during the 1999 restructuring of the old MPT research insti-
tute. Although the MII is supposedly the sole industry regulator, it has two major
telecommunications “research” bodies. CATT is an industrial group, while the China
Academy of Telecommunications Research (CATR) is a technology, policy, and indus-
try-planning research group (CATR 2008; Datang 2007). The final remaining major
player, Shanghai Bell, is the current incarnation of a long-running joint venture between
Alcatel and the MII (Zhang and Igel 2001). While the state has a strong presence in the
equipment-manufacturing sector through ownership and planning, that sector is far more
open and competitive than the bureaucratically controlled operations sector, a divergence
that leads to significantly different innovation outcomes.

16. In western Europe and the United States, telecommunications deregulation began in
earnest in the 1980s and 1990s. In the UK, telecommunications was deregulated in 1983,
and the state incumbent, British Telecom, was privatized in 1984. In the United States,
the private, government-licensed monopoly of AT&T was broken in 1984, leading to
the formation of the so-called Baby Bells. In Germany, Deutsche Telekom was priva-
tized in 1996, and France deregulated telecommunications and privatized FranceTelecom
in 1998.

17. The most important of the yous have been the Beijing University of Posts and Telecom-
munications (Beiyou), the Xi’an Institute of Posts andTelecommunications (Xiyou), the
Nanjing University of Posts and Telecommunications (Nanyou), and the Chongqing
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University of Posts and Telecommunications (Chongyou). Collectively, the universities
are called yous because their Chinese names all follow the same pattern: city name you
dian da xue/xue yuan.

18. The MPT continued to set prices for telecommunications services, and, hence, China
Unicom was unable to compete on price. Furthermore, users of China Unicom’s initial
landline services in Chongqing, Tianjin, and Chengdu could not access the local back-
bone, since the local MPT subsidiaries refused to give China Unicom access. China Uni-
com also could not access the financing necessary to build out the infrastructure for its
GSM network. China Telecom, on the other hand, remained effectively owned, man-
aged, and operated by the MPT, which also granted it privileged access to finance (MOF-
COM 2008; Xia 2006).

19. According to the Chinese Academy of Social Sciences, the average annual per capita in-
come for Beijing in 1995 was 4,378 RMB, putting even basic landline telephony instal-
lation beyond the reach of most Beijingers; such a luxury was unthinkable for residents
of poorer regions, such as Gansu province, where the average annual per capita income
was 1,226 RMB (C. Li 2006; Yao 2005).

20. Successful telecommunications expansion occurred as a result of decentralization under
the centrally controlled oligarchy of companies. The national government delegated re-
sponsibility for telecommunications expansion to provincial and local governments
(Kroeber 2007). This devolution created competition among local governments as they
tried to increase telephone penetration, since such infrastructure helped attract invest-
ment in other industries. Decentralization also opened a window of opportunity for
Huawei, which managed to circumvent the national preference for SOEs by going di-
rectly to local telecommunications authorities to sell its transmission equipment. While
foreign players and larger SOEs concentrated on large urban markets, Huawei was able
to conquer the countryside and the national market for transmission hardware (C. Li
2006; Low 2007; Mu and Lee 2005).

21. As the MPT began to expand its efforts in the nonstate communications market, its
profits soared. This stream of revenue, which was plowed back into further expansion,
enabled the MPT to break free of its reliance on the MEI. The MEI became the leader
in liberalization, partly as a result of reductions in state research subsidies and partly be-
cause of the 30%–50% annual growth of the MPT’s market, which led the MEI to be-
lieve that liberalization was the only way to ensure its own survival and its continued
role in telecommunications. The MEI was joined by the Ministry of Railways and the
Ministry of Electronic Power, whose ministry-run sector-based telecommunications net-
works were barred from the consumer market. To force the State Council to approve the
creation of a second operator in 1994, the MEI-led coalition played on its political con-
nections at the center and argued that in contrast to the monopoly structure, the pres-
ence of multiple operators would speed up China’s informationalization and economic
growth, contrary to the traditional “natural monopoly” and national-security arguments
voiced by the MPT. The MEI’s minister, Hu Qili, was ranked higher than the MPT
minister in the state and CCP apparatus. This position, together with direct connec-
tions to the highest authorities in China—including then-president Jiang Zemin (a for-
mer MEI minister), Li Tieying (also a former MEI minister), and then-premier Li Peng
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(of the Leading Group for the Revitalization of the Electronics Industry), along with
other top leaders who had affiliations with the electronics bureaucracy, including Zhu
Rongji (premier), Zou Jiahua (vice-premier)—helped ensure the success of the reform
move (Chung 2002).

22. As early as 2001, China Telecom had become the second-largest landline operator in the
world, with more than 100 million subscribers (Funding Universe 2008).

23. Until May 2008, the operators were China Telecom, China Netcom, and China Tietong
in landline services; China Mobile and China Unicom in mobile telephony; and China
Satcom in satellite communications. This oligarchy was heavily skewed in favor of the
incumbents (China Telecom and China Mobile) that grew out of the old MPT mo-
nopoly. In 2003, China Mobile accounted for 37.7% of all telecommunications (71.7%
of mobile); China Telecom, 33%; China Netcom, 18.1%; China Unicom, 10.6% (28.3%
of mobile); China Tietong, 1%; and China Satcom, 0.1% (J. Chen 2003).

24. The MII’s vice-minister, Xi Guohua, was appointed to that position in 2001 while he was
the chairman of the Alcatel–Shanghai Bell joint venture (C. Li 2006). He currently
serves as general manager and CCP secretary of China Netcom. Before his chairmanship
at Shanghai Bell, he served as the Shanghai deputy director of the MPT/MII from 1994

to 2000 (China Vitae 2008). In 2003, Xi traded positions with Zhang Chunjiang, then
vice-minister of the MII. Xi became vice-minister, and Zhang became president of China
Netcom (Wireless Asia 2003).

25. This system is still in force despite various attempts to reform the management of SOEs.
In January 2004, SASAC introduced policies intended to force the 189 largest SOEs to
behave more like modern corporations. In agreements signed with SASAC, senior exec-
utives contracted to guarantee the performance of their companies or else face demotion.
A related reform opened the recruitment of SOE managers to the public, including for-
eign nationals (HKCH 2004). However, in telecommunications, political concerns and
interfirm exchanges remain commonplace.

26. While no longer officially political appointments, the top managers of SOEs are ap-
pointed, promoted, and demoted by SASAC. Since SASAC reports directly to the State
Council, this makes its actions as much political and policy oriented as purely economic.
While both the creation of SASAC and the transfer of ownership oversight of SOEs
away from different functional ministries were designed to increase professionalism and
reduce political interference, in fact these moves have only added a further layer of com-
plication to China’s state-owned economy. Now, managers of SOEs such as telecom-
munications companies owe allegiance to the company, SASAC, the State Council, the
former ministerial owner, and their university alumni networks through the yous.With
the dominance of the yous, especially Beiyou, until fairly recently, factional loyalty based
on graduation year and alma mater remained strong in telecommunications policy mak-
ing, regulation, and enterprise operation (Xia 2007a).

27. For more information on the significance of the separation between regulation and pol-
icy making, see the study by Irene Wu (2004).

28. Interestingly, China Unicom was also granted a landline license at its creation in 1994,
yet it never exercised this right, because of extreme infrastructure development costs and
difficulties with connecting to China Telecom, the incumbent (Xia 2007a, 2007b).
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29. At the end of 2005, ChinaTelecom held 92.5% of the landline market in southern China,
while China Netcom held 92.3% of the market in northern China (Xia 2006).

30. On the difference between oligopoly competition based on innovation and that based
on price, and the very different impact that each model has on economic growth, see the
studies by Baumol (2002) and by Baumol and others (2007).

31. Further complicating the policing of the sector are the yous alumni networks. The lead-
ing cadres in the MII have kept their old patronage networks alive through common al-
legiance to their universities, the four yous. Such cross-allegiances have protected the
companies from regulatory action when they explicitly or implicitly obstruct national
goals—such as interconnection and interoperability between companies (Xia 2007a,
2007b).

32. In 2003, mobile telephony of all sorts overtook landline subscribers in China (Budde
2008; Xia 2006).

33. Xiaolingtong (小灵通): literally, “little smart.” First developed by Nippon Telephone
andTelegraph in the late 1980s as an easier and less costly technology than the Global Sys-
tem for Mobile Communications, PHS handsets function effectively like powerful cord-
less telephones. Base stations have a transmission power of 500 megawatts and a limited
range, up to a maximum of one and a quarter miles by line of sight. PHS phones in
China, offered today by China Telecom and China Netcom, can be used only in a sin-
gle city. Voice service is lost outside a small, defined area, although messaging remains
available. By December 31, 2006 there were 91.127 million PHS subscriptions in China
(USITO 2007; Yuan et al. 2006).

34. The MII has actively discouraged the development of XLT. In October 1999, the per-
ception of the technology as being outdated (despite its rapid market growth and obvi-
ous profitability), combined with pressure from the two mobile operators—China Mo-
bile and China Unicom—led the MII to order provinces without XLT networks not to
allow their buildup. China Telecom ignored the MII and continued to expand XLT ser-
vices; it was again ordered, in May 2000, to cease XLT services and await the MII’s as-
sessment of the technology and service. In June 2000, the MII recognized XLT as a wire-
less supplement to landline phones, but tried to restrict it again in February 2001 by
banning its use outside small to medium-sized cities in rural China. In November 2000,
the MII tried attempted to erode the price advantage of XLT by requiring China Tele-
com and China Netcom to increase monthly and per-minute XLT fees. The companies
ignored this demand, and in 2004 the MII began to loosen control over pricing in gen-
eral in order to stimulate development across telecommunications. In 2003, faced with
its inability to stop the growth of XLT, the MII tacitly approved the technology: “The
government does not encourage its development, but it will not regulate XLT’s pro-
gressive march in cities” (Yuan et al., 309). In another example that shows the dichotomy
between the center and the regions, local governments much keener on enabling af-
fordable mobile service than on questions of national innovation competitiveness in-
vested as much as 30 billion RMB in the service in the same period—a sum as large as
the entire CDMA investment by China Unicom (Yuan et al. 2006). The two official
mobile operators have also tried to limit and obstruct interconnection with XLT. For
example, XLT phones could not send text messages to cellular phones until 2005.
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35. For many Chinese, XLT provided their first exposure to any voice telephony. It was a
viable option for hundreds of millions of low-end users who lack voice telephony and
could not afford mainstream mobile telephony (Yuan et al. 2006).

36. Interestingly, until 2004, the mobile duopoly had been characterized by significant com-
petition and acrimony, which was addressed by SASAC launching the first high-level
management exchange (Xia 2006).

37. In 2000, China Unicom became the sole licensed operator of CDMA networks in China
after it acquired the military’s Great Wall CDMA network (Jianzhou Wang 2001).

38. Licensing and construction of beta-test markets for 3G systems began belatedly in 2007,
using a combination of China’s homegrown TD-SCDMA and international 3G stan-
dards.

39. Those who oppose all forms of exclusive domestic standards hold that China, by over-
protecting and isolating its IT industry, will end up destroying the industry in the
process. They point to Japan’s self-strangulation in the mid-1990s through its insistence
on maintaining unique mobile telephony standards as evidence of the danger and coun-
terproductivity of such standards (authors’ interviews). On Japan, see the study by
Kushida (2008).

40. In addition, standardization facilitates both the fragmentation of production and spe-
cialization because it makes it easy for differently branded product components to be
compatible. A component manufacturer can broaden its customer base and potential
market at a minimum of development costs, since the components, as long as they con-
form to the ISO or accepted industry standard, will be compatible across systems.

41. In the early 1970s, Sony released the first commercially viable home-video recording sys-
tem—Betamax. The following year, JVC released a competing standard—VHS. Al-
though both standards were technologically comparable, VHS, which offered longer
recording times and was supported by multiple corporate developers (as opposed to Be-
tamax, which was developed by Sony alone), managed to dominate the home enter-
tainment market. The dominance was so complete that it proved impossible for other
home-video technologies to overcome until both standards were swamped by DVD tech-
nology.

42. It should be noted that while these bodies are supposedly multilateral and act in the
general interest, the delegations from strongly determined states or companies can usu-
ally shape the debate about, and affect the outcome of, standards decisions and royalty
obligations in their interest.

43. The ISO, the ITU, and other international standards bodies are international non-
governmental organizations whose memberships are usually not limited to sovereign
states. Selection of standards is typically conducted by technical committees (which are
answerable to the ISO General Council) wherein experts from the countries concerned
—selected by their ISO national member bodies—propose, examine, and debate stan-
dards. The technical committees consist of international panels of experts in a particu-
lar field. Standards proposals from different countries or industry groups are presented
to the panel, which then votes on whether a given technology standard will be certified.
Technology standards are generally weighed on their technological and economic mer-
its as well as on their adherence to fair, reasonable, and nondiscriminatory (FRAND)
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terms. To meet the fairness requirement, technology must not come with excessive IPR
restrictions, such as mandatory bundling or the forcing of licensees to release their tech-
nology to the standards holder. “Reasonable” refers to the rates set for licensing fees,
which should not be excessive; in addition, all standards fees should be set at a compa-
rable level. To qualify as nondiscriminatory, a license granter must treat all applicants
equally, regardless of whether they are competitors or foreign entities. Final approval of
ISO standards is done by a two-thirds majority vote of all ISO member bodies. In this
way, all members have a stake in the selection process. During the final vote, techno-
logical concerns may not be raised. However, suggestions and recommendations are con-
sidered during the development of future related or supplemental standards (ISO 2008).

44. In the case of 3G technology, the standards areWCDMA, which is heavily promoted in
Europe; CDMA2000, which draws on support from the United States; and China’s in-
digenous TD-SCDMA standard.

45. Both published research and many of our interviewees noted that the ISO’s rejection of
the Chinese WAPI standard for wireless Internet was due in whole or in part to the se-
cretive nature of its development and the unwillingness of the Chinese partners to openly
participate in the selection process. In addition, at no point during the discussion could
the developers provide the ISO committee with evidence of a single product using the
WAPI standard (Kroeber 2007). Nonetheless, the Chinese government deeply resented
the final rejection, in 2006, of WAPI by the ISO (Suttmeier et al. 2006).

46. While most of the attention has been given to China’s actions on domestic standards, we
should remember that China has also become an active participant in international stan-
dards-making bodies in recent years. Therefore, China’s central government is taking a
dual-track approach: heavily subsidizing the development of its own standards while also
trying to influence the selection of international standards that further its interests (Kroe-
ber 2007; Suttmeier et al. 2006). This stems in part from a deeply wounded national
sense that the international IT industry is biased in favor of the developed world. Partic-
ipation in international bodies is seen as a pragmatic approach, better than the con-
frontational one adopted during the 1990s and early 2000s. It also serves to disarm fears
about China’s standards policies. By helping shape international standards, China’s gov-
ernment hopes to secure a better position for its companies. This can be accomplished by
encouraging the adoption of fewer proprietary standards and more open- or free-access
ones, or by having China’s domestic standards recognized as legitimate among equals.
According to one interviewee familiar with China’s negotiating position, the push for
adoption of Chinese domestic standards is used as a bargaining tool in these international
forums to persuade the standard bearers to lower or eliminate royalties for established
proprietary standards. Should this approach fail, many Chinese government officials be-
lieve that China’s market is large enough that it could sustain its own IT industry in the
event of a major standards-based confrontation (People’s Daily 2004; authors’ interviews).

47. Chinese DVD-player manufacturers did not start a new industry from scratch. Video
compact disc (VCD) manufacturers in China proliferated rapidly during the mid to late
1990s (Kennedy 2005). Once the VCD-player market became saturated, many manu-
facturers began ramping up production lines for DVD players as well. The advantages
of the technology were twofold: it opened a larger export market (VCD players typically
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sold well only in China and moderately well in other developing Asian countries), and
it could play both DVDs and SVCDs (“super-VCDs”). The VCD sector collapsed in
1999 when more than 200 manufacturers (out of 500) in China went bankrupt. DVD
manufacturing exploded, going from 3.5million units in 2000, of which 2million were
for export, to 70 million in 2003—75% of the global output (Linden 2004).

48. Falling prices were not the only factor that increased the popularity of DVDs in China.
Once the security measures had been cracked and inexpensive pirated DVDmovies be-
came available, DVD players became a viable technology in China’s market.

49. From a different viewpoint, the rapid and continual entrance of ever more assemblers
into the market, competing solely on price, simply eroded whatever slim profit margins
had existed previously. In that case, the loss of profits was the result of the basic laws of
supply and demand, not licensing fees.

50. Major shifts in mobile-telephony technology have typically been indicated through the
use of generation names: 2G, 3G, and now 4G. Each generational shift represents
changes in the quality and types of services available as well as in the types of trans-
mission and data-organization technologies utilized. The switch from analog to digital
technology marked the shift to 2G; 2G and 3G technologies differ primarily in their
faster rates of data transfer and higher bandwidth capabilities. For example, 3G enables
mobile Internet, radio, and video access in addition to standard voice telephony and
text services. Transfer speeds for 3G are as high as 3 Mbps (megabits per second), while
2G could support only up to 114 kbps (kilobits per second). This limitation of the lat-
ter greatly reduces its ability to support higher-value-added and data-intensive appli-
cations. 3G technology is designed to be compatible with 2G infrastructure so that 3G
handsets will continue to operate on existing infrastructure (Brain et al. 2008; Kioskea
2008).

51. The Chinese 3G standard was explicitly designed to circumvent foreign core-patent hold-
ers such as Qualcomm (Liu 2006).

52. In 1995, MOST, the MII (in the form of the MPT), and the NDRC (then the National
Planning Commission) made the development of a CDMA-based 3G standard a key
project of the Ninth Five-Year Plan (T. Zhou 2004). The development of TD-SCDMA
technology itself began with Cwill Telecommunication, Inc., a U.S. company started by
overseas resident Chinese. In November 2005, Cwill and the Chinese Academy of
Telecommunication Technology (CATT) formed Xinwei SCDMA, a company devoted
to developing SCDMA technology and incorporating it into a new 3G standard (Agi-
lent 2006; X. Liu 2006). In 1998, Siemens and CATT, with Datang Telecom Technol-
ogy acting as the representative for China’s telecommunications industry, proposed TD-
SCDMA as a 3G standard to the ITU (People’s Daily 2007).

53. A classic example of such a failure occurred in June 2005. After five years of protected de-
velopment, the TD-SCDMA system was field-tested by CATT. The system failed when
the handset chips were unable to support 3G applications. The phones could send and
receive calls or messages but performed poorly with other functions. This test came one
month before the planned commercial launch of TD-SCDMA technology. The results
of the trial led government officials to declare another delay (W. Li 2005).

54. In April 2008, China Mobile finally began selling TD-SCDMA phone numbers for test
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networks in eight coastal cities. This was the first large-scale simultaneous commercial
testing of the system (TD Forum 2008).

55. In September 2001, Japan’s NTT DoCoMo launched the first commercial 3G network.
Europe’s first test network appeared in December 2001 when Manx Telecom—a sub-
sidiary of British Telecom—launched its 3G test network on Britain’s Isle of Man. In
January 2002, Verizon launched the first commercial 3G network in the United States
(CNN 2002; Loney 2001; D. Zhang 2008).

56. China claims to have launched the world’s first 4G network in 2007. However, the va-
lidity of these claims and the viability of the technology are uncertain and unproven
(Bishop 2007). The Chinese 4G system, Time Division–Long-Term Evolution (TD-
LTE), builds on the TD-SCDMA system, and so the Chinese hope that even if the 3G
standard fails, it will lay the groundwork for a leap into 4G. Ideally, the 3G system will
provide a demonstration effect and raise the interest of global telecommunications firms
in the TD-LTE system (Wei 2008).

57. For more details on the origin and operations of Datang and Xinwei, see Chapter Three
of this book.

58. As was shown in the cases of telecommunications and DVD standards, the intentions of
the central government (to restrict or ban XLT and to promote AVD-EVD) have been
resisted by enterprises—even those owned by the central government. Here we advance
this argument by pointing to the limits of central-government power over regional po-
litical actors, not just economic actors.

59. Although local governments exert great influence over the local branches of state banks,
all banks in China are still subject to the policies of the People’s Bank of China, the na-
tional bank. While this control is far from complete or uniform, it has prevented the
emergence of a private banking sector in China.

60. In Chinese, the term minying literally means “people run.” It is a category of ownership
and management style that has been recognized in China since the 1980s. The term itself
is ambiguous, since it can be used to define any type of ownership structure other than
foreign invested (waizi qiye—外资企业) or state owned/operated (guoyou/ying qiye—
国有/营企业). As a result, minying enterprises can include collective ( jiti—集体), in-
dividual-private ( geti minying/siying—个体民营/私营), and private (siying—私营) en-
terprises, depending on the locality and the wishes of a governmental unit or entrepre-
neur. Township and village enterprises (TVEs, xiangzhen qiye—乡镇企业) are (and were)
also usually listed as minying, since they are not state owned in the traditional sense.

61. Defining what constitutes a high-technology park can be difficult. While national-level
parks have specific guidelines, other parks may not. Even those with guidelines may
opt to quietly ignore them. The Zhongshan Torch National-Level High-Technology
Industrial Park in Zhongshan City, Guangdong province, includes the paper-and-
packaging industry as one of its six promoted “high technology” pillars. The desire to
attract high-technology industry and prestige investments from foreign MNCs has led
to a proliferation of different types of high-technology industrial parks. Many have not
been successful at attracting high-technology industry and instead serve primarily as ex-
port-processing zones. In each region we studied, the approach to macro-organization of
HTDZs was different. In Beijing, the national-level Zhongguancun Science Park has

Notes to Pages 72–77222



subsumed almost all parks in the metropolitan area within its structure, creating a legal-
political organ overseeing the various parks (sector based and university run) within it.
In Shanghai, the different parks exist largely in isolation and compete fiercely with one
another. In the Pearl River Delta city of Shenzhen, there is a move to unite different
parks into the Shenzhen High-Tech Industrial Belt, which runs across the manufactur-
ing and investment zones north of the densely populated Hong Kong border area, but
in general, the parks have little relation to one another. Across China, companies in the
parks may be offered free or reduced-cost use of facilities, subsidized utilities, special
telecommunications hookups, access to locally created development platforms, libraries,
and housing and tax breaks especially designed to attract overseas Chinese.

62. Today, environmental impact is starting to be considered a factor when a municipal gov-
ernment grants an investment permit. However, having a polluting facility does not
mean that an enterprise will not be allowed into the park; instead, it is encouraged to
move the polluting activities to another location adjacent to the park itself. This allows
enterprises and local officials to stay within the letter of national law and retain both the
old, polluting facilities and new, cleaner ones within the local economy.

63. The Guangdong provincial government and the governments of Hong Kong andMacao
hope to spearhead the development of China’s interior through the Pan–Pearl River
Delta Forum, which connects the PRD region with eight inland and coastal provinces
in southern China. Ideally, the forum will integrate economic planning and coordina-
tion, helping move lower-value-added activities inland as a way to spur development in
less developed provinces while benefiting the development of more advanced capabili-
ties in the PRD itself.

64. SOEs and foreign-invested enterprises—both high-tech certified and not—had differ-
ent tax structures and promotional policies. As with the policies for high-tech minying,
SOEs and foreign enterprises could receive different benefits and support from national,
provincial, local, and HDTZ governments and administrations.

65. The CCP has never renounced its belief in communism as the proper system for or-
ganizing government, society, and economics. Indeed, the General Program of the Con-
stitution of the CCP explicitly states: “The realization of communism is the highest ideal
and ultimate goal of the party” (CCP 2007). The Chinese state constitution also affirms
a commitment to these principles. Article One states: “The People’s Republic of China
is a socialist state under the people’s democratic dictatorship led by the working class
and based on the alliance of workers and peasants. The socialist system is the basic sys-
tem of the People’s Republic of China” (PRC 1982).

66. As noted by Kellee Tsai (2002) in the case of nontechnological nonstate enterprises, dif-
ferent governmental bodies, including commerce offices, labor offices, finance bureaus,
taxation bureaus, and the local public-security apparatus, can, and do, engage in vari-
ous types of meddling in the affairs of businesses. Such interference often takes the form
of seeking rents but can include attempts to control sectors of the local economy.

67. Many interviewees said that the mark of good governance in their region or HTDZ was
that government officials left them “alone” and did not meddle in daily operations. The
perception that the government in Shanghai is less meddlesome than those in other re-
gions is one of its main attractions.
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68. According to the 2006 draft of the law, certification will involve the national-level units
of MOST, the NDRC, and the Ministry of Finance, which are primarily responsible for
creating the certification criteria and setting up the catalogs of high-technology products.
Actual research and certification will be the responsibility of “each province, autonomous
region, or special municipality science and technology planning office. (A commission
or bureau) should work with that level’s economic (trade) commission (of the NDRC),
finance office (bureau), and other relevant agencies, according to the stipulated re-
quirements and prerequisites in the ‘National Indigenous InnovationWork Report Di-
rections,’ concerning that region’s report on overall product advances and preliminary
investigations, including examinations by organization experts.” Adding further com-
plexity, the law states: “MOST, with the NDRC and Ministry of Finance, will jointly
entrust related organizations, according to unified concrete confirmation requirements,
to undertake the responsibility for work certifying indigenous innovation products”
(MOST et al. 2006; authors’ translation).

69. Two of the most famous cases of such behavior occurred when the originators of the
Founder Group were pushed out after a conflict with Peking University, and when the
manager of Kehai was pushed out—and ended up with nothing to show for his very suc-
cessful entrepreneurial efforts—after a conflict with CAS (Lu 2000; Segal 2003). Qiwen
Lu (2000) gives a detailed history of the first four highly successful Chinese IT compa-
nies—Stone, Founder, Legend, and Great Wall—describing the problems they faced
in establishing and funding themselves under such conditions of ownership ambiguity.

CHAPTER 3: BEIJING

1. In the 1980s, as part of Beijing’s first attempt at introducing entrepreneurial vitality and
innovation into the then-critical SOE-controlled economy, large factories were required
to establish enterprise incubators. Currently there are more than seventy different high-
technology enterprise incubators in the city (authors’ interviews).

2. An opposing perspective might find that the presence of such formalistic and state-sanc-
tioned bodies testifies to such an environment being conspicuously missing in Beijing.
However, since most other regions of innovation, including Silicon Valley, are filled with
formal and informal academic, state, and civil society organs, it would appear that
Zhongguancun is attempting to build similar institutions rather than hide its weakness.

3. Aigo is the brand name of the Beijing Huaqi Information Digital Technology Company.
While Aigo has developed some digital products it considers world leading—such as
high-end digital microscopes and a digital pen that can read written words—its main
products are consumer digital electronics such as MP3 players, digital cameras, USB
flash drives, and digital photo frames—all of which imitate foreign products and ideas.

4. In February 2005, Lenovo bought full control over its 2002 mobile-phone joint ven-
ture, Lenovo Mobile Communications (Nystedt 2005). Although Lenovo’s mobile divi-
sion was initially successful in its chosen market niche—fourth- to sixth-tier cities in
China’s interior—Lenovo’s brand collapsed once foreign brands such as Nokia and Mo-
torola entered China’s interior markets. After suffering a more than 30% drop in sales
in the fourth quarter of 2007, Lenovo sold the division in January 2008 for a mere $100
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million. While pronounced a true sale, it amounted only to the transfer of ownership
of the mobile division from Lenovo itself to Legend Holding, Lenovo’s holding company.
Legend Holding bought 60% of Lenovo Mobile through a subsidiary of Hony Capital,
Legend’s investment arm (X. Wang 2008).

5. ODP companies are similar to the ODM firms pioneered in Taiwan and utilized in-
creasingly in southern China, but with one key difference. In the ODMmodel as prac-
ticed by Taiwanese companies such as Quanta, Acer, and Foxconn, the original equip-
ment manufacturer (OEM) firm develops, designs, and produces the branded products
for its clients. An ODP company, like TechFaith, does only the research, software de-
velopment, and design. Actual production is outsourced to OEMs. TechFaith’s customers
include leading regional brands like Panasonic and NEC in Japan, Sprint in the United
States, andT-Mobile in Europe. The company’s primary success has been in offering de-
sign services for smaller brands, particularly operator brands like Sprint andT-Mobile or
boutique, prestige brands like Gucci. Unlike many other Chinese mobile-phone design
houses, which specialize in hardware based on a single chip set, TechFaith emphasizes the
software-development component, which has a higher value added and requires greater
technical sophistication.

6. Beijing’s premier software park, Zhongguancun Software Park, operates as a “dual basis”
park. It is both a National Software Industry Base and a National Software Outsourc-
ing Base. In practical terms, this means that local government policies promote the de-
velopment of product and outsourcing-service software companies. The MII and the
Ministry of Commerce conferred the two titles on the park.

7. In interviews, entrepreneurs and foreign expatriate employees of major MNCs noted
that foreign VC firms in Beijing directly encourage second-generation innovation. One
interviewee described the process this way: “U.S. VCs invite top engineers from firms
in China, wine and dine them, and present new ideas for software or online products
they harvested in the U.S., saying, ‘Here is the latest idea from Silicon Valley. If you
copy the idea and start a company, we will fund you’” (authors’ interview). This process
further augments the quickness with which the Chinese IT industry follows the Amer-
ican one, reducing China’s gap in new products and technologies to a matter of weeks.

8. While China’s reform era officially began in 1978, it important to note that the restruc-
turing of China’s government, economy, and society after 1949 represented the most
wrenching change and reform in China’s history. On the scale of reformers developed by
Barry Naughton, the 1949 leadership could be considered iconoclastic reformers for their
willingness to fully adopt a foreign model for development in the interest of national sal-
vation. The post-1978 reformers followed a middle way by attempting to preserve a “Chi-
nese” (in this case, the socialist system created by the CCP) essence while adopting the
practical elements of foreign economics and technology to strengthen the country
(Garver 1993; Naughton 2007).

9. Despite the charge to coordinate research, CAS units became heavily isolated and insu-
lar during the 1960s and 1970s. By the 1980s, leading researchers had become somewhat
disillusioned with the mission and practice of the CAS, since its research did not appear
to be offering any benefit to China’s development (Ling 2005).

10. In prestige, the CAE is similar to the CAS, the main difference between them being the
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former’s explicit focus on engineering disciplines. Academicians at both institutions are
accomplished researchers in their fields, and China’s top researchers are invited to join
them. Membership conveys respect and influence, and facilitates access to research funds
(authors’ interviews). The CAS runs research institutes; however, not all researchers—
even senior researchers—employed there are academicians. Accordingly, Beijing’s high
concentration of academicians showcases its strength in R&D both within the CAS
and within academia.

11. Like its counterpart in the Soviet Union, the Central Planning Commission made plans
for scientific research in China. Since science and technology were to serve the nation,
and since industrial research was primarily conducted in research centers directly under
the industrial ministries or in large enterprises themselves, the CAS and various univer-
sities conducted mostly basic research with strategic implications. Under the first plan,
the core elements—atomic and hydrogen bombs, satellites—gave the name Liangdan
Yixing (“two bombs, one satellite”) to the entire plan and era (Cao et al. 2006). The
final development of weapons systems and the applications of their technology occurred
in the relevant industrial ministries or military research units.

12. Critics allege that projects linked to MOST’s plans continue to lack transparency in bid-
ding and remain largely unaccountable, as well as off-limits, to those without requisite
connections (Cao et al. 2006; author’s interviews). The most recent, the National Mid-
and Long-Range Science and Technology Development Plan, has been criticized for its
reliance on major projects and for concentrating its financial authority in MOST.

13. In 1966, the CAS Institute of Computer Science created China’s first generally success-
ful mainframe computer. It was capable of 110,000 calculations per second and was code-
named Number 109-C. The computer, like other 1960s-era CAS mainframes, was used
through the 1980s and participated in calculations for China’s nuclear, weather study,
and missile programs. The Number 109-C was far behind the global frontier even when
it was first developed. It was a transistor-based computer at a time when foreignmainframes
were entering the IC era. The Number 109-C was nonetheless considered a milestone and
was even given military honors during its decommissioning ceremony (Ling 2005).

14. Like all urban residents, Beijing CAS employees and university professors enjoyed sub-
sidized housing, pensions, health care, education, and access to rationed luxury and con-
sumer goods (Andreas 2009; Naughton 2007). During the uncertainty of the 1980s,
many academics and SOE employees resisted moving into the private sector, which came
with high risk even though it involved high potential income.

15. The Chinese word danwei (单位) simply means “unit.” In the PRC, danwei came specifi-
cally to refer to the work unit that defined urban life from the 1960s through the 1990s.
Today, the danwei system has largely collapsed as even SOEs have shed most of their so-
cial-service obligations. The vestiges of danwei culture, mentality, and architecture, how-
ever, remain.

16. China’s highly protected domestic market allowed for very high markups on IT hardware;
a personal computer in 1985 cost 20,000 RMB at a port and more than 40,000 RMB on
the consumer market (Ling 2005).

17. The first successful product sold by Lenovo was neither its own brand of computers nor
a generic imported electronics item. Ni Guangnan, a senior researcher at the CAS Insti-
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tute of Computing Technology (ICT), developed a Chinese-character input system for
computers that increased typing speed and efficiency by 50%.The card worked by using
probability to select the next character a user would input. Since the vast majority of
Chinese words consist of two characters, the second character desired by a user could be
probabilistically selected. This reduced the time spent searching through lists of charac-
ters to find the desired one. The Lenovo card was a spectacular success. In 1987, the first
year the new card was sold, Lenovo sold one hundred cards integrated with imported PCs
and earned gross profits of 400,000 RMB (Ling 2005).

18. There are some negative consequences of the passion for creating new ventures. For ex-
ample, instead of conducting scientific research, graduate students find themselves work-
ing as unpaid research interns on market-oriented projects for a professor’s consulting ac-
tivities. There is also a concern that research in many universities has become highly
applied and places less emphasis on pure or basic research. Some facts appear to support
these fears; nationwide, applied and developmental work accounted for 94.8% of re-
search spending in 2006 (NSBPRC 2007).

19. For example, Tsinghua Holdings, one of several holding companies in the university,
controls thirty companies. These represent property management, construction, hard-
ware, software, IT services, and IC design (authors’ interviews). The Founder Group has
five publicly traded companies and twenty wholly funded companies and joint ventures
within its structure, including its core Chinese-language publishing hardware, software,
chip design, pharmaceuticals, finance, and steel. Since many of the holding companies
started as a desperate attempt to develop new sources of revenue for their mother insti-
tutions, they lacked a strategic vision and focus. The rapid expansion of income led to a
parallel expansion of economic activities; eventually, some ostensible technology com-
panies (like the Stone Group) were involved in international trade, retail, and even the
management of real estate or food companies (Kennedy 1997). In recent years, many
holding companies have cut back on their operations, and the central government has
come to officially encourage universities to divest themselves from business operations
(Eun et al. 2006).

20. See Chapter Four for more details on the IC-foundry case in Shanghai.
21. SMIC’s business plans have changed from complete construction, ownership, and oper-
ation of IC foundries. Today, expansion occurs almost solely through agreements with
local-government actors for SMIC to operate state-owned and state-constructed foundries
throughout China.

22. For example, a major promotional policy for software-outsourcing enterprises states that
members of the Zhongguancun Software Export Union are able to enjoy a specific rent
subsidy in the park from the municipal government. According to the first director of
the export union, “Software exports are an opportunity for China’s software industry.
Software enterprises engaged in software exports should study foreign advances in tech-
nology and ideas and create international brands as fast as possible” (Qi 2003). The gov-
ernment considers the development of outsourcing a necessary step toward China’s mas-
tery of software and the commencement of independent novel innovation in the field.
As stated by an HTDZ representative in Beijing: “Beijing’s municipal government has
a strategy to transform the city toward a high-tech-industry orientation. In China, the
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software industry is still weak. No matter that some of our major companies have their
own intellectual property; we should learn the management practices, technology, and
training when we do outsourcing. Outsourcing is a way to connect with the outside
world. That is why we are encouraging outsourcing companies here in our park” (au-
thors’ interview).

23. Beijing targets individuals as well as enterprises by tailoring policies to the personal needs
of entrepreneurs. For example, in the Zhongguancun Software Park, employees who
earn in excess of 100,000 RMB a year are entitled to a rebate on their consumption,
which includes an 80% rebate on the luxury taxes levied on a first car and apartment.

24. On several occasions, interviewees objected to the perception that many enterprises have
set up R&D centers only for the political capital they earn. While not denying that this
could occur, they added that with the availability of research talent in Beijing, it would
be a waste of resources to set up an R&D center and then fail to use it.

25. However, the talent pool is not bottomless. Many MNC research groups noted that the
top graduates tend to go overseas to continue their studies. This leaves those in the sec-
ond quartile available for recruitment by large enterprises. Competition for new gradu-
ates is intense. One interviewee claimed that some Chinese companies use nationalistic
appeals to win over candidates. According to the interviewee, a campus recruitment
poster for Baidu declared: “Do you want to be an insect working for a foreign company
or part of a Chinese dragon?” (authors’ interview)

26. The university entrance examination is held once a year for third-year high school stu-
dents. China’s education system is primarily oriented toward teaching the material nec-
essary to pass this exam.The final year of high school is devoted mostly to reviewing ma-
terial in preparation for the exam. The school administration curtails students’ holidays
and mandates extra lessons. Higher scores increase the prestige of a school and attract
more potential enrollees, which means greater revenues for the schools and more op-
portunities for administrators to advance. The exam itself is comprehensive: Chinese, En-
glish, chemistry, physics, mathematics, history, and politics (a combination of civics and
the study of Marxism).

27. It should be noted that even in the 1980s, investments for small-scale pure export pro-
cessing could be made without having to establish offices in Beijing. However, more
complex operations, exceptionally large investments, companies in closed sectors like
telecommunications, and firms seeking access to the Chinese market required the for-
mation of a joint venture, most often with a SOE, and a presence in the capital.

28. Several interviewees mentioned that it was often beneficial to establish R&D centers in
both Beijing and Shanghai. The primary reason is that graduates of universities in both
cities are unwilling to relocate.

29. It is important to note this distinction: interviewees stated that IPR concerns did not de-
termine whether to open an R&D center in Beijing, but IPR concerns did influence the
type of R&D conducted and its fit within a global strategy.

30. Most of Beijing’s leading large enterprises have since ended their OEM and ODM
businesses in favor of their own brand-name operations. However, some, such as Tech-
Faith, rely solely on ODM work for their market niche. For our purposes, we also
consider the nonbranded resale and value-added resale of other brand names as a form
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of OEM-ODM activity, a stage through which all of Beijing’s large enterprises have
passed.

31. Lenovo was known as Legend until 2003. The unchanged Chinese name of the com-
pany, Lian Xiang (联想—“linked thought”) comes from the name of Lenovo’s original
Chinese-language card, which used a “linked thought” system for character selection.

32. Since its inception, Lenovo has diversified into many different markets. The main busi-
nesses of Legend Holdings, Lenovo’s state-controlled parent company, include a super-
computing business (selling to the Chinese security and space apparatus), Digital China
(a distribution and sales company), FM365.com (a now-defunct Internet portal), the
Raycon Real Estate Development Company, Legend Capital, and Hony Capital.

33. Like many Chinese brands, Aigo takes pride in its Chinese identity. The company’s name,
Aiguozhe (爱国者), means “patriot.” Also in the spirit of patriotism, the company ex-
plicitly tries to limit its reliance on foreign technologies and capital (authors’ interviews).

34. By comparison, the Stone Group, as a complete outsider, never enjoyed the capital ac-
cess of its state-owned or state-connected competitors during the 1980s and 1990s
(Kennedy 1997).

35. Xinwei’s state partner is the state-owned market arm of CATT—Datang Telecom. Like
all SOEs in telecommunications, Xinwei has come under stress from state intervention.
Datang demoted Xinwei’s founder and then president, Chen Wei, in 2006 as part of a
general management restructuring of all companies under the Datang Group’s manage-
ment. The motivation for his demotion to vice president was uncertain, although Datang
cited a failure to effectively develop the SCDMA business (Interfax 2006). The com-
pany’s first attempted IPO, in 2007, was blocked by China’s stock-market regulators.
Revenues remain small ($235 million in 2007) when compared with those of other
telecommunications-equipment firms in China.

36. Xinwei’s uncertain relationship with the central state can be seen in its developmental his-
tory. Although partly owned and championed by theMII, Xinwei was unable to get a sin-
gle telecommunications operator to test its SCDMA technology and was forced to do so
at its own expense in the Daqing oil-fields region of China’s northeast in 2001. Mobile
operators preferred to continue using established CDMA, GSM, and even PHS tech-
nologies rather than experiment with a new Chinese standard (C114 2005). In 2008, Xin-
wei again ran afoul of its state patrons when two test antennas in Beijing supposedly in-
terfered with radio transmissions for the Olympic Games. Although some branches of the
government had approved the technology, the Beijing Radio Administration Bureau,
claiming the towers needed separate registration, confiscated the antennas (CTN 2008c).

37. Incubators reflect the critical importance of quality telecommunications infrastructure
and access to the success of their enterprises. However, when asked whether the facility
had access different from or superior to that available elsewhere, most interviewees stated
that while they provide the connection, quality and other aspects are a matter for the
telecommunications operator, not the incubator.

38. During the dot-com bubble of the late 1990s, Beijing’s early VC firms bought into the
global exuberance for technology companies. However, because of institutional difficul-
ties with IPOs, M&As, and market immaturity, most of these VCs suffered great losses.
As a result, many VCs remain risk averse.
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CHAPTER 4: SHANGHAI

1. China’s fourth- and sixth-best universities (Jiaotong and Fudan) are in Shanghai, as are
nine of the top one hundred universities (Wu et al. 2008).

2. The trend to concentrate more activities in Shanghai is apparent among manyTaiwanese
MNCs, which are increasing their production, design, and research footprints there.

3. Manufacturing facilities, according to Shanghai’s Eleventh Five-Year Plan, will increas-
ingly be concentrated in municipal- or national-level industrial parks so that park-based
manufacturing will account for 75% of the city’s total industrial value added by 2010

(Shanghai Foreign 2006a).
4. China’s Customs Administration calculated that Shanghai, Jiangsu, and Guangdong to-
gether accounted for 80.2% of China’s IC exports in 2007. Shanghai had the largest
share, followed by Jiangsu and Guangdong. Beijing was not even mentioned in the gov-
ernment report.

5. In a major restructuring of its China operations, Intel announced the closure of its as-
sembly and test facilities in Shanghai’s Pudong New Area and its relocation to lower-cost
Chengdu, a decision that followed its 2007 commitment to build a major fabrication fa-
cility in Dalian and not in Shanghai. Intel, which will retain its R&D center and in-
vestment base in Shanghai, is offering the two thousand production workers in Shang-
hai opportunities to transfer to Chengdu or Dalian (CTN 2007; CTN 2009b).

6. The overall economic growth rate in Shanghai is slower than that in Dongguan, Shen-
zhen, or Guangdong. For growth in industry and production, Shanghai ranks behind
Guangdong, Shenzhen, Dongguan, and Beijing. The one area Shanghai appears to shine
in is the rapid growth of its service industry (BSB 2008; DSB 2008; GSB 2008; Shang-
hai SB 2008; SSB 2008).

7. As defined by China’s National Statistics Bureau, the public economy consists of SOEs,
state-controlled enterprises, and collectives. Foreign enterprises, Hong Kong–invested
enterprises, Macao-invested enterprises, Taiwanese-invested enterprises, and private en-
terprises are considered part of the non-public economy (NSBPRC 2006).

8. Original Chinese: “宁要浦西一张床,不要浦东一间房.” As Pudong has developed,
this saying, at least officially, no longer describes life in the suburbs. However, inter-
views with entrepreneurs and young Shanghai residents confirmed a continued strong
preference for the urban core over the suburbs (authors’ interviews).

9. Jiang Zemin joined the central government in 1989, serving as Communist Party gen-
eral secretary. He became president in 1992. Zhu Rongji served as mayor of Shanghai
until 1991 and then joined the central government as a member of the Politburo Stand-
ing Committee. He became premier in 1998 when Li Peng stepped down.

10. Geographers Dennis Wei and Chi Kin Leung estimate that since the 1980s, nearly 200

different development zones have opened in Shanghai (Wei and Leung 2005).
11. In 2000, the State Council released “Policies to Encourage the Development of the Soft-
ware and Integrated Circuit Industries,” better known as Document 18. It proposed re-
ductions in the value-added tax for domestic IC firms, financing from MOST, and the
simplification of investment-approval procedures. In 2002, to encourage the VC indus-
try, the State Council augmented these incentives by promising that IC-design firms
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would be permitted to list publicly earlier and more easily than other enterprises. Foreign
firms believed the support promised by Document 18 amounted to subsidies that were
incompatible with China’s WTO obligations. In April 2005, China officially rescinded
the promotional policies under Document 18, although these were simply replaced with
a different set of policies (Kroeber 2007).

12. An additional difficulty for enterprises investing in Shanghai is comparative cost. Aver-
age starting salaries for university graduates in Shanghai are the highest in China. Shang-
hai’s salaries are 3.4% higher than Beijing’s and nearly 10% higher than Guangzhou’s.
Despite the difficulties faced by many firms and an increase in unemployment in 2008,
Shanghai graduates continued to seek starting salaries ranging from 3,000 to 8,000 RMB
a month, significantly above the market rate and higher even than the city average (Li
and Fei 2009).

13. An especially frank explanation of Tsinghua’s practices was given to us by one of its full
professors: “You must have been a student here in order to work here and expect to be
promoted. Tsinghua is very insular in this way. Although the rules officially forbid it, Ts-
inghua PhDs are hired as researchers as soon as they finish and are gradually, usually
about two years later, converted into full faculty members. In administration, only a Ts-
inghua alumnus can expect to become a Tsinghua administrator. Elevation and ap-
pointment of administrators are decided by the personnel department of the university
and their network within the school” (authors’ interview).

14. As early as 2001, the Beijing-based joint-venture training company Aptech Jade Bird
trained more than twelve thousand software engineers in Shanghai (Saxenian 2003). The
pace of such efforts has increased; for example, in 2007, IBM opened the first MNC-
based center devoted to developing software programmers for outsourcing. The facility
was projected to train two thousand software-outsourcing experts its first year (AsiaInfo
2007). In 2008, Infosys, the Pudong Software Park, and the Shanghai Municipal Infor-
mation Commission launched a major training program for software-outsourcing work-
ers. The Information Commission provided four million RMB in seed funds for this
program (Q. Chen and S. Zhu 2008).

15. CEIBS offered the first international MBA program in China. The European Union and
the Shanghai municipal government jointly finance the school, which trains current and
prospective managers in international best practices so that they can assist the growth of
Chinese enterprises.

16. Difficulties have arisen when the local government tries to train employees in the skills
needed by local companies. For example, the recent push to create a software-outsourc-
ing sector neglected the potential difficulties arising from the high costs for Shanghai
workers. As a result, the industry drive may fail altogether because of uncompetitive
costs, or jobs may go to non-Shanghainese willing to work for lower salaries.

17. In the IC industry in particular, we found that many enterprises, both foreign and local,
recruited heavily in China’s interior rather than in Shanghai (authors’ interviews).

18. While small enterprises perceive government bias against them regarding the hukou, and
MNCs frequently enjoy better access to it, the system is not wholly standardized or pre-
dictable. The director of a major MNC R&D center explained the company’s experience:
“It was easier a few years ago to arrange a hukou for an employee. Back then, if the can-
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didate had a graduate degree and secured a job with a local company, he could obtain a
Shanghai hukou. Now when we hold discussions with government officials, we make it
a point to mention that it has become harder to obtain a hukou for our employees. But
they have not yet resolved the difficulties” (authors’ interview).

19. Coca-Cola received particularly special treatment in the park because the park’s largest
shareholder—the Zhejiang Group—began as a packaging company working for Coca-
Cola (authors’ interviews; Shanghai Foreign 2008).

20. Shanghai’s development zones are constantly increasing their independence and discre-
tionary authority. Since 2000, under the provisions of Document 18, Shanghai’s mu-
nicipal and local authorities have received even greater autonomy and rights to approve
foreign-investment projects in IC or software. The local autonomy to approve projects
and land development has only increased the fragmentation among Shanghai’s devel-
opment zones.

21. In a classic example of the impact of ambiguity and structured uncertainty, many small
enterprises are unofficially allowed to “game” the system by registering in a park while re-
maining in the city. These arrangements serve both sides by allowing park officials to claim
that they aid small start-ups and by supplying the start-ups with some benefits and, more
importantly, a bureaucratic mother-in-law (authors’ interviews; W. Hong 2003).

22. France’s Alcatel purchased BTM in 1987 and thus assumed responsibility for BTM’s in-
vestments in China. Shanghai Bell has undergone a series of name changes. In 2004,
the company became Alcatel Shanghai Bell before returning to simply Shanghai Bell
after an ownership and management reorganization in 2008.

23. Shanghai Belling became a prospective national champion in the nascent IC industry in
China during the 1990s. While small compared with the pureplay foundries introduced
since 1998, it remains an active player and supplier of telecommunications-switch semi-
conductors.

24. Further evidence of the localization of the company and the blurring of the distinction
between the foreign and the Chinese portion is the lack of foreign expatriates employed.
The company’s top research organ—the Asia Pacific Research and Innovation Group—
no longer employs any foreigners.

25. State control over other Shanghai foundries is similarly increasing. The second- and
third-largest semiconductor foundries, Huahong-NEC and Grace, are merging, and a
new chairman has been appointed by the Shanghai government (Sung and Shen 2009b).

26. For more about ZTE’s and Huawei’s very successful utilization of former Shanghai Bell
engineers, see Chapter Five.

27. The Property Rights Exchange is a government unit, but the Transformation Center is
a local, state-led nonprofit organization that acts an intermediary between “patent hold-
ers, universities, and some science-and-technology administrations of the government”
(authors’ interview).

CHAPTER 5: SHENZHEN AND THE PEARL RIVER DELTA

1. The global economic crisis of 2008 accelerated the economic difficulties faced by many
PRD industrial firms. Many MNCs have begun to diversify their investment plans and

Notes to Pages 144–161232



now look to Vietnam as an alternative to further investment in the PRD and China (Brad-
sher 2008; Wong 2008). Venerable PRD enterprises such as Foxconn announced plans to
close their production facilities in the region and move inland (CTN 2008a). Small local
enterprises, too, have begun to face financial difficulties and even bankruptcy (Nie 2008).

2. ZTE had a central-government patron, the Ministry of Aerospace Industry, but was not
related to either the MEI or the MPT. Thus, it was also shielded from the power strug-
gles between the MEI and the MPT (see Chapter Two for more details). Established as
a new entity in 1985, it avoided the confused structure of companies such as Julong,
which were assembled in a hodgepodge fashion from existing SOEs (Harwit 2007).

3. However, the same statistics bear out the region’s reputation for limited novel innovation.
Dongguan’s invention patents granted in 2007 were only 0.65% of the total number of
patents granted to Dongguan enterprises. The vast majority of patents were for designs
or applications (DSB 2008).

4. Guangzhou, an older major Chinese city, has a much richer academic infrastructure
than the newer or more recently developed cities of Shenzhen, Dongguan, Zhongshan,
and Zhuhai. Guangzhou is home to six of the top one hundred universities in China,
most notably Sun Yat-sen University, the Huanan University of Science andTechnology,
and Jinan University (Wu et al. 2008).

5. Both products and enterprises can be certified as “high and new technology”
(高新技术产品/企业). In practice, the certification procedures vary slightly from re-
gion to region, but are typically conducted by a combination of local officials from
the tax and technology bureaus. As discussed in Chapter One, the central government
is attempting to regain control by centralizing procedures for high-technology certi-
fication.

6. While the PRD’s leading companies have experience with exports, many began by cater-
ing to underserved domestic markets, as a consequence becoming adept at offering qual-
ity technology solutions at low cost and with a short time to market.

7. Traditionally, PRD cities have the most relaxed hukou and work-permit regulations in
China.

8. It should be noted, however, that an export orientation did not mean that production
was purely for export. During the 1980s, the imbalance caused by China’s dual pricing
system made sales of consumer goods on the domestic market far more profitable than
exports. This led to corruption and illegal sales domestically as well as the circuitous
routing of goods through Hong Kong and back into China for final sale. Through the
1990s, as long as PRD enterprises were required to export most or all of their output,
daily convoys of trucks crossed into Hong Kong and then turned around and drove back
into Shenzhen (Walcott 2003).

9. By comparison, 20% of R&D in Beijing is conducted at universities or state research
units, and government forms a much more significant source of R&D funding wherever
it is performed (K. Chen and M. Kenney 2007).

10. The PRD encompasses twenty-eight cities and counties with a total area of 41,698 square
kilometers, or 16,100 square miles (Shen et al. 2000). While the total area of the PRD,
as an economic and cultural region, is larger than that of the cities on which we focus,
the most significant players in the IT industry are concentrated on the northern and
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southern sides of the delta in a triangle whose vertices are Hong Kong–Shenzhen,
Guangzhou, and Macao-Zhuhai.

11. Guangdong was home to one of imperial China’s first breakaway kingdoms—the King-
dom of Nanyue, created by Zhao Tuo, a Qin dynasty general, during the second cen-
tury bc. Guangdong was also the base of the Kuomintang before the Northern Expedi-
tion. With their unique language, international ties, and history of independence,
Guangdong residents embody the spirit of the colorful adage: “The mountains are tall
and the emperor is far away” (山高皇帝远).

12. Zhongshan City, on the southwest side of the PRD, is now publically celebrating its
commercial heritage in a restored Republican-era town center. The Xiangshan Com-
mercial Culture Museum commemorates the advanced development of the commercial
economy and the different business and trading interests in the region under the Qing
and Republican governments.

13. It can be argued that this underinvestment facilitated the development of new market-
oriented and light-industrial enterprises. As Chris Bramall writes concerning the indus-
trialization of Guangdong and Fujian provinces during the reform era (2003, 305): “Their
industrial sectors were under-developed by the close of the Maoist era, and thus both
provinces enjoyed abundant reservoirs of surplus labor. The absence of industrialization
in these areas therefore paved the way for rapid future growth.” Because it lacked an
abundance of large planned-economy industrial centers, the PRD did not face the risks
inherent in introducing market-based challengers to established high-employment en-
terprises. While not a determinant, the lack of entrenched interests in the existing in-
dustrial system facilitated a willingness to experiment.

14. While Zhejiang province’s Wenzhou City developed the most radical production and
ownership reforms and the earliest private companies in China, Wenzhou’s economy
was primarily oriented toward the vast domestic market. During the early reform years,
Wenzhou’s firms did not look outward for investment or markets, unlike the PRD’s ear-
liest manufacturers.

15. In July 1978, four months before the official start of the reforms, Dongguan established
the first Hong Kong–partnered joint-venture export-oriented factory since the PRC’s
founding.

16. Barry Naughton (2007) considers the PRD model of TVE development to be one of
three models for rural industrialization in 1980s China. The model is distinct from those
in Wenzhou and Jiangsu because it used foreign capital and concentrated on exports.

17. Yasheng Huang (2008) argues that this early rural entrepreneurship has led to better,
much more vibrant, and private-market-led growth than the later urban, state-led en-
trepreneurship of which he views Shanghai as the embodiment.

18. Original Chinese: “农村改革中, 我们完全没有意料到的最大的收获,
就是乡镇企业发展起来了, 突然冒出搞多种行业, 搞商品经济,

搞各种小型企业, 异军突起。这不是我们中央的功绩。

乡镇企业每年都是百分之二十几的增长率, 持续了几年,

一直到现在还是这样.”
19. After hearing the initial SEZ proposal, Deng Xiaoping supposedly commented, “The
center has no money, but it can give some policies. You go and do it yourself—make
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your own success” (中央没有钱, 可以给些政策, 你们自己去搞, 杀出一条血路来)
(quoted in N. Li 2005).

20. Despite the spectacular performance of Shenzhen and the PRD, their rise failed to live
up to central-government hopes. The generated levels of foreign exchange remained
small, especially in light of China’s enormous needs (Ge 1999). Developing the SEZs’ in-
frastructure also proved exceedingly expensive (Garver 1993).

21. We should note, however, that Shenzhen’s and the PRD’s success in IT hardware did not
emerge from a tabula rasa. See Chapter 1, note 8 for more details on the role of little
“Third Front” electronics industries in the PRD’s early marketization.

22. In the first phase of reform, from 1978 to 1984, the majority of investment in the PRD
region was actually in services, including hotels, tourism, and entertainment facilities,
rather than in manufacturing. From 1985 to 1990, however, manufacturing accounted for
77% of all FDI in the region (Shen et al. 2000).

23. Each successful rapid-innovation-based development path leads to different outcomes in
wealth distribution and overall economic growth (Breznitz 2007b). Compared with Bei-
jing and Shanghai, the PRD has spread the fruits of its economic success more widely
among the population, mainly because of the economy’s reliance on rural communities,
not just urban elites.

24. During our fieldwork, we found that factories engaging in plastic injection molding for
electronic hardware cases or battery manufacture were relegated to areas outside the
showcase industrial zones. These highly polluting industries are encouraged and wel-
comed as anchors for high-technology enterprises. However, they are not allowed within
the new high-technology parks, since these seek to cultivate a more pristine image.

25. Beginning with the Open Cities policy in 1984 and the Coastal Development Area plan
in 1985, the SEZs and creative local policy makers in Guangdong lost much of their dis-
tinctiveness in tax policy and export promotion. Today, across all three regions in our
study, local administrators and entrepreneurs mentioned national tax policy and similar
subsidies with a dismissive wave as they noted that these policies are now mostly uniform.

26. According to their municipal Web sites, both Shenzhen and Dongguan produce more
than 90% of the necessary components for computer manufacturing.

27. In deference to central authority, local officials in the PRD did not describe their actions
as making economic “policy” (政策), since only the national government makes policy.
Local authorities have programs (规划) and provide support (支持). They are con-
strained by national policies and act within that framework. Support can include
communication (沟通), research (研究), and training (培训) services (authors’ inter-
views).

28. Analyzing the Shenzhen High-Tech Industrial Park, SusanWalcott (2003) found that the
effect of alumni networks is apparent in the types of enterprises and branch companies
established in the park.

29. The Shenzhen government raised two hundred million RMB from Baoan Airport, the
local highway company, the Nengyuan Group, Yantian Port, the public bus company,
and ZTE. The local government then ordered the Shenzhen Capital Group Company
to invest in technology-intensive SMEs. However, aside from this general mandate, the
local state has not attempted to control the company’s investment patterns by restrict-
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ing them to a given sector or even geographic region. Over time, the company’s behav-
ior has become more akin to that of a private-equity firm than a true VC firm, since it
invests in more established enterprises rather than in first-stage start-ups. The company,
the largest VC firm in China, invests across the country in order to follow its true man-
date: “To make as much money for our shareholders as possible.”

30. By comparison, Baidu’s revenues were only 1.744 billion RMB in 2007 (Baidu 2008).
QQ has become such a highly valued and recognized brand in China that the Chery
Group decided to call their new compact car the QQ.

31. Harwit (2007) notes that Huawei and ZTE benefited from the indigenous development
of the HJD-04 digital telecommunications switch in 1991. Also, many of the engineers
and researchers trained through this project had worked for the Alcatel–Shanghai Bell
joint venture. Many lured away from Shanghai Bell by offers of higher salaries formed
the core of Huawei’s and ZTE’s research groups.

32. A volt-ampere is the standard unit for the capacity of a UPS system. For direct-current
systems, it is the same as a watt. For alternating-current systems, the VA rating is higher
than the number of watts the UPS is capable of putting out, since almost all systems con-
tain inductors or capacitors that introduce reactance. The VA rating is usually about 60%
of the number of watts. Hence, a UPS unit rated at 100,000 VA would be capable of an
output of approximately 60,000 watts of power. For a UPS (which uses alternating cur-
rent), the VA rating must be higher than the wattage the user expects it to output.

33. Throughout our interviews in the PRD, we were struck that the exact same explanation
of innovation was given to us from both industry and government actors. Each and every
time, the interviewee used one of the two prominent accessories of an interview setting
in the PRD—teacups and ashtrays.

34. During our interviews in the PRD, we heard similar answers throughout the IT indus-
try. For example, a manager of a company specializing in precision automation controls
for machinery recounted the moment when management finally hit on the business
model that led to their current success and planned IPO: “You know, we are all ex-uni-
versity researchers, so at first we tried to design a technologically advanced and powerful
product. But when we released it to the market, we found we had made a big mistake:
the technology was too high-end for Chinese producers. It was too complex, and most
of its features were not used by the customers. Since it was so advanced, the price was
too high. After we learned from this mistake, we no longer aimed for novelty, just for
slight improvements on earlier products, reliability, ease of use, and price.”

35. China’s central government radically loosened restrictions on loans from state banks as
part of its economic stimulus package in late 2008 (Economist 2009a). A majority of the
loans appear to have gone to SOEs and not to minying or light-industrial enterprises. Fi-
nancial restraints remain a factor for minying enterprises in the PRD.

36. On the importance of social capital and trust for the creation of community-managed
resources, investment, and credit pools, see the studies by Geertz (1962), Hechter (1987),
and Ostrom (1990).

37. For those companies that do not use the prefabricated facilities provided by local au-
thorities in their industrial parks, building housing attached to the factory is standard
practice in Dongguan and throughout the PRD.
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38. Leslie Chang, a journalist with the Wall Street Journal who followed migrant labor in
Dongguan for three years, reported similar findings (2008). Her analysis claims that mi-
grants have now become critical to enterprises at all levels and that they fill all but the
highest management positions in most factories.

39. UPS firms noted that when they recruit the best talent, they have to offer a high salary,
purchase housing in Dongguan for the prospect, and purchase housing for his or her
family. If the family will not relocate, the company has to provide housing in their home
city. We have found that the same system is used with some variation by many R&D-
conducting OEM and ODM manufacturers throughout the PRD.
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