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Executive Summary 

China has reached a level of development where catching up through an investment-driven development model is 

no longer sufficient to create long-term economic growth and prosperity. The closer China has moved to the 

technology frontier, the less scope there is for imitation and low-level incremental innovation. Of critical 

importance now is that Chinese firms develop and protect their own intellectual property rights and accelerate the 

commercialization of new ideas, discoveries, and science-based industrial inventions. 

Since the Third Plenum, China’s leadership has emphasized the need to upgrade the economy through 

productivity-enhancing industrial innovation. To make this happen, the government has embarked on major 

changes in China’s innovation strategy and its science and technology system. Emblematic of the shift to an 

innovation-driven development model are new policy initiatives in China’s semiconductor industry that seek to 

accelerate the transition from catching up with global industry leaders to forging ahead through innovation. 

The semiconductor industry is one of the priority targets of China’s innovation policy. At the same time, 

China’s semiconductor industry is deeply integrated into the global semiconductor industry through markets, 

investment, and technology. Thus, the industry provides an interesting test case for studying the strengths and 

weaknesses of China’s push toward an innovation-driven development model. 

Drawing on interviews with China-based industry experts, this study takes a close look at objectives, strategy, 

and implementation policies of China’s new push in semiconductors, and it examines what this implies for China’s 

prospects in this industry. The following questions are addressed in particular: In light of the mixed results of 

earlier support policies in this industry, how realistic are the objectives, outlined in the new semiconductor 

strategy? Does the semiconductor strategy signal a resurgence of state-led mercantilist industrial policies? In 

other words, is the government just pouring old wine into new bottles? Or are there signs of real adjustments in 

strategy and policy implementation as the government seeks to exploit global transformations in markets and 

technology, and as it seeks to benefit from the rise of private firms in China’s semiconductor industry?  

In addressing these questions, the study contributes to the literature three observations: First, top-down, state-

led “old industrial policies” simply don’t work in a knowledge-intensive and highly globalized industry like 

semiconductors, where basic parameters that determine how China will fare may change at short notice and in 

unpredictable ways. Rising complexity of technology, business organization, and competitive dynamics are the 

root causes for such uncertainty. If China wants to forge ahead in the semiconductor industry, it needs to move 

toward a bottom-up, market-led approach to industrial policy.  

Second, the rise of private firms in China’s semiconductor industry further strengthens the argument for a 

bottom-up and gradually more market-led approach to industrial policy. Over the last 60 or so years, China’s 

semiconductor industry has come a long way from being a completely government-owned part of the defense 

technology production system, with state-owned enterprises (SOEs) as the only players, toward a gradually more 

market-led development model. The role of SOEs has dramatically declined, and a deep integration into 

international trade and global networks of production and innovation has transformed decisions on pricing and 

investment allocation, with private firms as the main drivers.  



Third, while China’s progressive integration into the international economy has unshackled market forces in the 

semiconductor industry, China’s policies to develop this industry still carry the burden of the old-style, top-down 

industrial policy. The result has been an unresolved friction between state and market, where policymakers and 

planners prescribe desired outcomes (in terms of growth rates, technology, and “indigenous innovation” products), 

but fail to take into account the need of industry, and in particular private firms, for global technology sourcing.  

The study explores whether China’s new policy on semiconductors signals at least incremental movements 

toward a more bottom-up, market-led approach to industrial policy.  

Part One demonstrates that China’s achievements in semiconductors are overshadowed by persistent 

weaknesses, despite massive earlier support of the government. China is still playing second fiddle in the industry, 

because the state’s indigenous innovation policy collides with the global technology sourcing needs of Chinese 

semiconductor firms.  

As long as the state shapes the overall strategy from above, state and market will not work together well. This 

is not primarily because market forces may not be allowed to operate freely. In fact, China’s indigenous innovation 

policy arguably relies more on using incentives (such as subsidies or government procurement), rather than 

restrictions on inputs, to promote local technologies.  

An important weakness of China’s indigenous innovation policy lies in its top-down implementation. China’s 

leadership continues to retain control over the selection of priority sectors, technologies, and areas of public 

development. Industry participants complain that when push comes to shove, vested interests in government 

agencies tend to override suggestions from industry experts. As long as this top-down approach to industrial policy 

prevails, China’s leadership may end up having only incomplete knowledge of the real and continuously evolving 

needs of diverse private firms in terms of global knowledge sourcing.  

A second weakness of China’s indigenous innovation policy is the focus on challenges facing China’s 

transition to innovation-led development, especially with regard to licensing costs and cybersecurity. Those 

challenges are real and need to be addressed. But in fighting those challenges, China’s innovation policy tends to 

neglect the vast opportunities that result from China’s deep integration into the global semiconductor value chain, 

in terms of learning, the development of innovation capabilities, and the implementation of best-practice 

management techniques and institutions. This can create an important barrier to innovation, because both domestic 

and foreign investors expect such policies, and their conduct changes accordingly. 

The unresolved friction between state and market poses a fundamental question for the remainder of this study: 

What changes in policy would be needed to combine the benefits of both innovation strategies—indigenous 

innovation and global technology sourcing? 

Part Two of the study takes a closer look at two policy initiatives to implement China’s new semiconductor 

strategy: (a) the IC Industry Support Small Leading Group to enhance strategy coordination; and (b) “market-

driven” IC Industry Equity Investment Funds to improve investment allocation, and to enhance firm size and 

capabilities through strategic partnerships, joint ventures, and mergers and acquisitions, involving both foreign 

firms and domestic firms.  

The implementation of both policies signals a genuine effort to experiment with new and hybrid approaches to 

industrial policy that combines top-down decision making with bottom-up approaches, especially for investment 

funding and for the organization of technical working groups that provide important insights into strategy 

formulation. The study shows that the new policy relies on private equity investment rather than subsidy as the 

primary tool. The government participates in equity investment and claims it will do so without intervening with 



management decisions. In essence, this policy is expected to reduce the cost of investment funds for a selected 

group of firms, which is to form a “national team” in the semiconductor industry. With equity ownership, the 

government believes that it can better monitor the performance of the firms than in the case of subsidy. If the firms 

do not perform, the government can replace the management teams.  

It remains unclear, however, how this approach is different from the case of state-owned enterprises, where the 

government can also monitor and replace the management. A related unresolved puzzle is how private equity fund 

managers, who are supposed to maximize the return to capital, can nevertheless serve as proxies for the 

government and support its policy to strengthen indigenous innovation. 

China’s new policy to upgrade its semiconductor industry through innovation does not represent a radical break 

with a deeply embedded statist tradition. Within these boundaries, however, the study detects important changes in 

the direction of a bottom-up, market-led approach to industrial policy.  

Part Three explores the basic economics that shape China’s efforts to upgrade its semiconductor industry. 

China's leadership is very conscious that the United States is far ahead in advanced semiconductors and that China 

has a long way to go to close this gap. At the same time, however, China’s new policies for semiconductors also 

convey a new sense of optimism. Global transformations in semiconductor markets and technology are no longer 

only perceived as threats. In fact, China’s technology planners now seek to identify pathways to innovation-led 

development for China’s semiconductor industry that could benefit from four global transformations: (a) the 

demand pull from mobile devices, (b) new opportunities for China’s foundries in trailing-node semiconductor 

technologies, (c) changes in the IC foundry industry landscape, and (d) a new interest in strategic partnerships and 

mergers and acquisitions (M&A). To exploit the tailwinds from the market, the government is encouraging 

strategic partnerships and acquisitions, both among domestic firms and with leading global players.  

The study examines the economic rationale behind each of these four perceived opportunities and what factors 

might determine China’s chances of success. While the opportunities are real, their precarious nature also involves 

considerable uncertainty. In other words, basic parameters that determine how China will fare may change at short 

notice and in unpredictable ways. If China wants to exploit the above opportunities, it needs to move toward a 

bottom-up, market-led approach to industrial policy, guided by the principle of “smart specialization.” 

In response to the rising complexity and uncertainty of today’s semiconductor industry, the government seems 

more open to experimentation with new, more market-driven approaches to investment finance and flexible, 

bottom-up policy implementation, based on multilayered industrial dialogues with private firms. China’s policies 

to forge ahead in semiconductors thus provide an interesting example of China’s current efforts to move from 

investment-driven catching up to an innovation-driven development model.  

The findings raise important questions for further research. For instance, as highlighted in Part Three of the 

study, it is unclear how long China’s domestic demand pull for mobile devices, and especially smartphones, can 

continue to compensate for shrinking foreign markets as an important driver of demand for China’s 

semiconductors. There is reason to ask this question, as demand growth in the Chinese smartphone market has 

been slowing down since early 2015. In addition, China’s semiconductor strategy seems to have largely neglected, 

thus far, its impact on China’s critically important exports of electronic final products. In fact, key policy 

documents on the development of China’s semiconductor industry provide little guidance on this critical issue. 

The study concludes with a brief discussion of four factors that could derail China’s transition to innovation-led 

growth in semiconductors: overcapacity, China’s fragmented innovation system, the leadership’s cybersecurity 

objectives, and possible impacts of new international trade and investment agreements.  



In light of the rising uncertainty that results from China’s progressive integration into the global IT industry, 

the study culminates in a plea that China experiment further with new, more market-driven and flexible approaches 

to industrial policy. Prioritization is no longer the exclusive role of the state planner. The focus of policymaking 

needs to shift from the selection of priority sectors, technologies, and areas for public investment to the facilitation 

of an interactive learning process in which the private sector is discovering and producing information about new 

activities. The government in this new model of industrial policy provides incentives and removes regulatory 

constraints for the search to happen, it assesses the potential of those ideas, and it empowers those actors most 

capable of realizing that potential.



 

 

 

 

  



 

From Catching Up to Forging Ahead: 

China’s Policies for Semiconductors 

 
“It is not just today, when we are scientifically and technically backward, that we need 

to learn from other countries—after we catch up with advanced-world levels in science 

and technology, we shall still have to learn from the strong points of others.”1 

Deng Xiaoping, March 28, 1978, on the critical importance of global 

knowledge sourcing, even once China nears the limits of catching up 

 

“The Chinese people are involved in the great historical task of building up the 

nation after a century of chaos. Keep this in mind, and much that would be 

incomprehensible becomes clear and predictable.”2 

Tim Clissold, author of Mr. China: A Memoir3 

 

“Pragmatism has been a hallmark of China’s reforms over the past thirty years, as 

Chinese leaders have not flinched from a realistic view of their challenges. They 

typically experiment with various approaches before deciding on the best ways to 

address major concerns.”4 

Ken Lieberthal, Brookings Institution 

 

“In the next ten years, there will be a large amount of M&A cases in China, but many 

of them will fail…But it is better than nothing. China’s enterprises will gain 

experience.”5 

Chen Datong, chairman, Hua Capital Management Co., Ltd, which 

manages one of China’s IC Industry Equity Development Funds 

China’s Important New Push in Semiconductors  

Recent developments in China’s semiconductor industry signal an important change in the direction of its 

development strategy. A seminal study, jointly published in 2012 by the World Bank and the Development 

Research Center of the State Council of China, argued that reliance on catching up through an investment-

driven development model is no longer sufficient to create long-term economic growth and prosperity.6 

Xue Lan, for instance, argues that due to serious constraints on financial, human, and environmental 

resources, “[e]conomic growth based on scale expansion is running out of steam.”7 And Liu Xielin 

observes that the closer China has moved to the technology frontier, the less scope there is for imitation 

and low-level incremental innovation. Of critical importance now is that Chinese firms develop and 

protect their own intellectual property rights and accelerate the commercialization of new ideas, 

discoveries, and science-based industrial inventions.8 



 

 

In fact, China’s leadership since the Third Plenum has emphasized the need to upgrade the economy 

through productivity-enhancing industrial innovation.9 To make this happen, the government has 

embarked on major changes in China’s innovation strategy and in its science and technology system.10  

Rapid catching up through foreign direct investment (FDI)–based technology imports and imitation 

was driven by a top-down innovation system with a focus on quantitative indicators, such as increasing 

R&D intensity, number of Science Citation Index (SCI) publications, reduction of patent licensing fees, 

and growth of patent applications. State-owned enterprises (SOEs) were supposed to be the main carriers 

of innovation. In fact, “since 2008, MoST (Ministry of Science and Technology), together with the state-

owned Assets Supervision and Administration Commission of the State Council (SASAC) and the All-

China Federation of Labor Unions (ACFTU), elected dozens of innovative firms each year. The majority 

of the firms selected are SOEs in manufacturing industries.”11  

Emblematic of the shift to an innovation-driven development model are new policy initiatives, which 

are focused, for instance, on the development and protection of intellectual property rights; a move toward 

effective, efficient, and transparent regulations; the involvement of private investment firms to improve 

the allocation of funds; a push to reduce the fragmentation of China’s innovation system through improved 

coordination among government agencies and between the central government and local governments; and 

support for the commercialization of research projects. 

Overall, the new strategy emphasizes an expanded role for market forces to determine economic 

outcomes. However, persistent resistance by powerful vested interests, especially from leading SOEs, gave 

rise to quite ambiguous formulations of key objectives. Nevertheless, on October 20, 2014, the 

government announced a major shake-up of China’s science and technology (S&T) governance and 

program structure. A “ministerial joint meeting system” was put in place to manage the changes, chaired 

by the minister of S&T and supported by China’s powerful National Development and Reform 

Commission (NDRC) and the Ministry of Finance. All S&T programs where projects are selected through 

a competitive process will be managed by third-party institutes rather than by ministries—such as MoST 

and MIIT, where they are currently located—and there will be a focus on China’s national strategic 

development projects. Introduction of a transparent and effective peer review system should be 

accompanied by an increased emphasis on industry needs.12  

The semiconductor industry is one of the priority targets of China’s innovation policy, as codified in 

the Medium- and Long-Term Plan for Science and Technology Development (MLP) and in the Strategic 

Emerging Industries (SEI) plan published in 2012.13 At the same time, China’s semiconductor industry is 

deeply integrated in the global semiconductor industry value chain through markets, investment, and 

technology.14 This industry thus provides an interesting test case for studying the strengths and 

weaknesses of China’s push toward an innovation-driven development model. In fact, China’s new 

strategy to upgrade its semiconductor industry (outlined in the Guidelines to Promote National 

Integrated Circuit Industry Development, June 24, 201415) seeks to move from the catching-up stage to 

a full-scale forging ahead. Plans are to strengthen China’s industry simultaneously through advanced 

manufacturing and innovation capabilities in the integrated circuit (IC) design industry and through 

domestic IC fabrication, primarily through foundry services. 

 



This study takes a close look at objectives, strategy, and implementation policies of China’s new push 

in semiconductors, and examines what this implies for China’s prospects in this industry. The following 

questions are addressed in particular: In light of the mixed results of earlier support policies in this 

industry, how realistic are the objectives, outlined in the Guidelines? Does the semiconductor strategy 

signal a resurgence of state-led mercantilist industrial policies? In other words, is the government just 

filling old wine into new bottles? Or are there signs of real adjustments in strategy and policy 

implementation as the government seeks to exploit global transformations in markets and technology, and 

as it seeks to benefit from the rise of private firms in China’s semiconductor industry?  

In addressing these questions, the study contributes to the literature three observations: First, top-

down, state-led “old industrial policies” simply don’t work in a knowledge-intensive and highly globalized 

industry like semiconductors, where basic parameters that determine how China will fare may change at 

short notice and in unpredictable ways.16 Rising complexity of technology, business organization, and 

competitive dynamics are the root causes for such uncertainty.17 If China wants to forge ahead in the 

semiconductor industry, it needs to move toward a bottom-up, market-led approach to “industrial policy.”  

There is ample evidence in the literature that latecomers like China need industrial support policies to 

catch up and develop a robust industrial ecosystem.18 But this does not imply old-style, top-down 

industrial policies. In fact, forging ahead through innovation requires a sophisticated mix of government 

support policies and market-driven approaches to investment finance, as well as a capacity for flexible 

policy adjustments based on multilayered industrial dialogues with private firms. 

Second, the rise of private firms in China’s semiconductor industry further strengthens the argument 

for a bottom-up and gradually more market-led approach to industrial policy. Over the last 60 or so years, 

China’s semiconductor industry has come a long way, evolving from a completely government-owned part 

of the defense technology production system, with SOEs as the only players, toward a gradually more 

market-led development pattern. The role of SOEs has dramatically declined, and a deep integration into 

international trade and global networks of production and innovation has transformed decisions on pricing 

and investment allocation, with private firms as the main drivers.19  

Third, while China’s progressive integration into the international economy has unshackled market 

forces in the semiconductor industry, its policies to develop this industry still carry the legacy burden of 

the old-style, top-down industrial policy. The result has been an unresolved friction between the state and 

the market, where policymakers and planners prescribe desired outcomes (in terms of growth rates, 

technology, and “indigenous innovation” products), but fail to take into account the needs of industry, 

particularly private firms, for global technology sourcing.  

The study explores whether China’s new policy on semiconductors signals at least incremental 

movements toward a more bottom-up, market-led approach to “industrial policy.”  

Part One demonstrates that China’s achievements in semiconductors are overshadowed by persistent 

weaknesses, despite massive earlier support from the government. It is argued that China is still playing 

second fiddle in this industry, because the state’s “indigenous innovation policy” collides with the “global 

technology sourcing” needs of Chinese semiconductor firms.  

As long as the state shapes the overall strategy from above, the state and the market do not work 

together well. This is not primarily because market forces are not allowed to operate freely. In fact, 

China’s indigenous innovation policy arguably relies more on using incentives (such as subsidies or 



 

government procurement) rather than restrictions on inputs to promote local technologies. For instance, 

some leading Chinese equipment producers, such as Lenovo and Huawei, are largely free to choose the 

processors and other core components (domestic or foreign) to be used in their products. In that sense, the 

government does not restrict their needs for global technology sourcing. 

An important weakness of China’s indigenous innovation policy lies in its top-down implementation. 

China’s leadership continues to retain control over the selection of priority sectors, technologies, and areas 

of public development. In the semiconductor industry, the China Semiconductor Industry Association 

(CSIA) has provided a forum for strategic brainstorming. It also has provided support services to small 

Chinese IC design firms. But industry participants complain that when push comes to shove, vested 

interests in government agencies tend to override suggestions from industry experts. Much more needs to 

be done to establish real, intense, and multilayered industrial dialogues between the diverse stakeholders 

of this industry. 

In any case, before China’s new policy on semiconductors was released, it was fair to argue that 

China’s leadership had only incomplete knowledge of the real and continuously evolving needs of diverse 

private firms in terms of global knowledge sourcing. Contemporary innovation theory emphasizes that 

innovation results from the interactions of multiple and diverse stakeholders through geographically 

dispersed innovation networks. To paraphrase Cristiano Antonelli, innovation in China thus requires 

complex systems that are characterized by the heterogeneity of agents with different functions, different 

endowments, different learning capabilities, different perspectives, and—most importantly—different 

locations in the multidimensional spaces of geography, knowledge, technology, and reputation. 20 

A second weakness of China’s indigenous innovation policy concerns its focus on the challenges of 

transitioning to innovation-led development, especially with regard to licensing costs and cybersecurity. 

These challenges are real and need to be addressed. In wrestling with these challenges, however, 

innovation policy tends to neglect the vast opportunities that result from China’s deep integration into the 

global semiconductor value chain, in terms of learning, the development of innovation capabilities, and 

best-practice management techniques and institutions. To respond effectively to perceived challenges, the 

state sometimes seeks to constrain market forces, in line with China’s still deeply entrenched planned 

economy legacy. This can create an important barrier to innovation, because both domestic and foreign 

investors expect such interference, and their conduct changes accordingly.21 

The unresolved friction between state and market poses a fundamental question for the remainder of 

this study: What changes in policy would be needed to combine the benefits of both innovation 

strategies—indigenous innovation and global technology sourcing? 

Part Two reviews what we know about objectives and strategy that shape China’s new push in 

semiconductors. In the leadership’s view, the new strategy needs to address both persistent domestic 

weaknesses and new opportunities resulting from global transformations in semiconductor markets and 

technology. Part Two also takes a closer look at two policy initiatives to implement the new strategy: (a) 

the IC Industry Support Small Leading Group to enhance strategy coordination; and (b) “market-

driven” IC Industry Equity Investment Funds to improve investment allocation, and to enhance firm 

size and capabilities through strategic partnerships, joint ventures, and mergers and acquisitions, involving 

both foreign firms and domestic firms.  

 



The implementation of both policies signals a genuine effort to experiment with new and hybrid 

approaches to industrial policy that combine top-down policy implementation with sometimes still 

experimental bottom-up approaches, especially for investment funding and for the organization of 

technical working groups that provide important insights in strategy formulation. 

Part Three explores the basic economics that shape China’s efforts to upgrade its semiconductor 

industry. Rising complexity and increasing uncertainty determine the new world of international 

economics shaped by globalization. A defining characteristic of globalization is the emergence of 

international corporate networks that integrate dispersed production, engineering, product development, 

and research across geographic borders. Knowledge-sharing is the glue that keeps these networks growing. 

The result is an increase in the organizational and geographical mobility of knowledge. 

These fundamental transformations of the global economy have been analyzed elsewhere in detail.22 

The focus of this study is on global transformations in semiconductor markets and technology, which 

provide a demand pull from mobile devices for domestic IC design companies, and upgrading 

opportunities for China’s IC foundries in trailing-node integrated circuit process technologies (28 

nanometers and above). To exploit the tailwinds from the market, the government is encouraging strategic 

partnerships and acquisitions, both among domestic firms and with leading global players. The study 

shows that, in response to the rising complexity and uncertainty of today’s semiconductor industry, the 

government seems more open to experimentation with new, more market-driven approaches to investment 

finance and flexible, bottom-up policy implementation, based on multilayered industrial dialogues with 

private firms. China’s policies to forge ahead in semiconductors thus provide an interesting example of 

current efforts to move from investment-driven catching up to an innovation-driven development model.  

However, China’s semiconductor strategy seems to have largely neglected, thus far, its impact on the 

critically important exports of electronic final products. In fact, key policy documents on the development 

of China’s semiconductor industry provide little guidance on this critical issue. This checkered experience 

in China’s semiconductor industry supports Liu Xielin’s proposition that the transition to an innovation-

led development model is likely to occur gradually rather than in a big “leap-frogging” push.23  Given the 

size of the country and its enormous unresolved problems, it is hardly surprising that the transition in 

semiconductors is messy and full of contradictions. 

The findings of this study raise important questions for further research. For instance, as highlighted 

in Part Three of the study, it is unclear how long China’s semiconductor industry can rely on the domestic 

demand pull for mobile devices, and especially smartphones. In fact, demand growth in the Chinese 

smartphone market has been slowing down since early 2015. It is thus quite uncertain whether and how 

long China’s demand pull for mobile devices can compensate for shrinking demand in foreign markets.  

The study concludes with a brief discussion of four factors that could derail China’s transition to 

innovation-led growth in semiconductors: over-capacity, a fragmented innovation system, the leadership’s 

cybersecurity objectives, and possible impacts of new international trade and investment agreements. In 

light of the rising uncertainty that results from China’s progressive integration into the global IT industry, 

the study culminates in a plea for China to experiment further with new, more market-driven, and flexible 

approaches to industrial policy. 



 

 

Part One: Unresolved Friction between State and Market 

Explains Why China Is Still Playing Second Fiddle in 

Semiconductors 

To understand the motivations behind China’s new push in semiconductors, it is useful to take stock of 

China’s current status in the semiconductor industry.  

The achievements are impressive for a country that, before 2000, was considered to be a minnow in this 

industry. The country’s rise as the global electronics factory drastically increased China’s demand for 

semiconductors.  

China today is the world’s largest assembler and manufacturer of information and communications 

technology (ICT) and other electronic equipment, with over half of the world’s electronics production.24 In 

2013, China accounted for about 81 percent of the global production of mobile phones, 63 percent of 

personal computers, 57 percent of color televisions, 60 percent of LCD TVs, and 75 percent of digital 

cameras.25 

Since 2005, China has become the largest and fastest-growing semiconductor market in the world. In 

2013, China’s semiconductor consumption market grew by more than 10 percent (compared to a 

worldwide semiconductor market growth of 4.8 percent). This has increased China’s share in world 

semiconductor consumption to almost 56 percent (up from less than 19 percent in 2003). In 2014, China 

accounted for half of the $335.8 billion global semiconductor market.26 As a result, China is by far the 

most important market for US semiconductor firms.   

However, nearly three-quarters of all the semiconductors consumed in China (based upon revenue 

value) are re-exported as components of exported electronic systems that are produced in China, primarily 

by foreign companies from the United States, South Korea, Japan, and Taiwan.27 Until 2013, this has 

created, in effect, a closed-loop supply chain that Chinese firms are not a part of. Buying decisions for 

integrated circuits (ICs) consumed in China were mostly made in Taiwan, South Korea, the United States 

(for mobile devices), Japan, and Singapore.28 

As a result, the demand from Chinese electronic equipment vendors has only played a limited role in 

China’s huge and rapidly growing semiconductor market. But, as we will see in Part Three of the study, 

this is beginning to change, as Chinese vendors of mobile devices, and in particular smartphones, have 

now become important drivers of China’s semiconductor demand. 



Another important achievement is the rapid growth of China’s IC design industry, from $200 million 

in 2001 to $13.2 billion in 2013 (growing by 33 percent from 2012). As a result, the share of IC design in 

China’s semiconductor industry has increased from 14 percent in 2010 to 20 percent in 2013.29 In fact, IC 

design has consistently been the fastest-growing segment of China’s semiconductor industry, and it 

continues to grow. For instance, the number of Chinese IC design companies has increased from 518 in 

2012 to 683 by the end of 2013. That phenomenal increase of 165 net additional IC design houses during 

2013 is by far the largest net increase in the last ten years.30  

Chinese IC design companies are also at long last beginning to emerge as competitors in the global IC 

design industry. In 2014, there were nine Chinese companies among the top-50 fabless companies, as 

compared to only one company in 2009.31 In total, the Chinese fabless IC suppliers held 8 percent of the 

top-50 fabless IC market ($80.5 billion) in 2014 and currently hold twice as much top 50-fabless IC 

market share as European and Japanese companies combined.32  

There are, however, serious limitations in terms of scale and product range. The more than 600 

Chinese IC design companies that have sprung up may have combined annual sales exceeding NT$400 

billion (about US$13.2 billion)—beating Taiwan's IC design sector—but most of them are “one-

generation champions” that are broken up by their founders after going public and lack staying 

power.33 With the exception of a few industry leaders (such as Huawei’s HiSilicon affiliate, ZTE Micro 

(ZTE); Spreadtrum; RDA Microelectronics (RDA);34 Rockchip; and a few others), most Chinese IC 

design firms are too small to invest in sophisticated design capabilities and are bound to focus on low-end 

applications for mature and standardized products.35 

Important qualitative weaknesses that constrain the growth of China’s IC design industry include a 

narrow focus on consumer products, especially low- and middle-end products such as color TVs, sound 

systems, clocks, electronic toys, small home appliances, and remote controls. As long as China depends on 

these mature and relatively standardized products, this will constrain China’s R&D and capability 

development in IC design. 

Over the last few years, the government has promoted the development of an eight-core 

microprocessor that departs from the established design architectures of Intel and AMD. The intention is 

to secure China’s capability of making its own processors in order to reduce technology dependence on 

those core components. Introduced at the San Francisco IEEE International Solid-State Circuits 

Conference (ISSCC) in February 2012, China’s flagship microprocessor Godson-3B1500 features 32-

nanometer process technology, which is considerably behind the leading edge. In addition, the 40-watt 

Godson central processing unit (CPU) is targeted for desktops, laptops, or servers, and a modified version 

(the so-called ShenWei processor SW1600) can be used for supercomputers. However, this type of 

processor does not address the low energy-consumption needs of China’s booming mobile devices 

market.36 

This neglect of basic market requirements is arguably more pronounced in a related project, the 

development of an indigenous operating system (OS) to replace Windows and Android for running 

China’s desktop and mobile devices. That project appears to represent more of a traditional technology 

protectionist bias. Led by Ni Guangnan, a former chief technology officer of Lenovo and an academician 

of the Chinese Academy of Engineering, the OS Development Alliance, established in March 2014, seeks 

to benefit from the government ban on the procurement of Windows 8. However, the alliance faces many 



 

problems, including “a lack of research funds and too many developers pulling in different directions.”37 

And according to interviews conducted by EETimes with domestic handset vendors and fabless 

companies, “it's far from clear how quickly and seriously the Chinese OS will attract local Chinese 

technology companies whose business is supplying products not only to domestic consumers but to the 

global marketplace.”38 

More important achievements, however, are IC designs developed by Spreadtrum and RDA for lower-

end smartphones, and IC designs for mid-range tablets developed by Rockchip.39 A vital achievement in 

technology terms is HiSilicon’s introduction in late September 2014 of the world’s first multicore 

networking processor for next-generation wireless communications and routers, and the fact that Taiwan 

Semiconductor Manufacturing Co. (TSMC), Taiwan’s global foundry leader, has agreed to produce this 

device using the leading-edge technology, 16-nanometer FinFET fabrication.40 

Despite these developments, China’s IC design capabilities overall continue to lag far behind the 

United States, Japan, Taiwan, and South Korea, in terms of both process technology and design line width. 

In addition, China lacks strong domestic suppliers of electronic design automation (EDA) tools and 

software and domestic licensors of IC design-related intellectual property.   

Another noteworthy achievement of China’s semiconductor industry is the successful diversification 

into optical devices (especially LED), sensors, and discrete devices, with China now approaching self-

sufficiency. By 2013, for the first time, a Chinese supplier entered the top-10 ranking of packaged LED 

makers, competing with leading global players such as Nichia, Osram, and Samsung. 

Of particular interest, however, is the surge of China’s semiconductor assembly, packaging, and testing 

(APT) industry, which has become the global market leader. Measured in terms of value added, production 

revenue, employees, and manufacturing floor space, China’s APT industry has now moved ahead of 

Taiwan and Japan.41 The focus on APT clearly stands out as a pragmatic and successful strategic decision. 

In the first place, a huge market exists for APT services. In addition, while entry barriers are lower than for 

front-end IC fabrication, the technological requirements are considerable, providing a cost-effective entry 

strategy for Chinese firms to build up their management and technological capabilities.42 

China’s achievements in the semiconductor industry are impressive. Yet, they cannot hide the fact that, 

despite massive government efforts to build indigenous innovation and production capabilities, China still 

plays a very limited role in semiconductor production, IC design, and as an innovator. Of particular 

concern is the large and growing gap between semiconductor consumption and production. From $5.7 

billion in 1999, this gap has ballooned to a record $108.2 billion in 2013, and it is projected to increase to 

$122 billion in 2015. According to Chinese sources, only 8.2 percent of China’s total semiconductor 

consumption in 2013 (estimated at $145 billion) is supplied by Chinese semiconductor firms.43  

As a result, up to 80 percent of the semiconductors consumed in China-based electronics 

manufacturing needs to be imported. As about 75 percent of these electronics end products are exported, 

this requires growing imports of advanced ICs that satisfy the demanding performance requirements of 

overseas markets. In fact, China’s trade deficit in semiconductors doubled since 2005 to $138 billion in 

2011. And in 2012, the value of China’s semiconductor imports ($232.2 billion) even exceeded the 

amount it spent on crude oil ($221 billion). 

 



Equally important are qualitative weaknesses. China’s patent applications for semiconductors are 

growing, but China still has a long way to go to catch up with the United States. While China’s share of 

worldwide semiconductor technology-focused patents increased from 13.4 percent in 2005 to a peak of 

21.6 percent in 2009, it has since declined to 14 percent in 2012.44 There are, of course, widespread doubts 

in the literature that growth in patent applications necessarily indicates that a country’s innovation capacity 

is improving.45 

China continues to lag behind in innovation, especially for advanced semiconductors. The United 

States is way ahead in multicomponent semiconductors (MCOs)46 and multichip packages (MCP)47—the 

two semiconductor product groups that are at the heart of the current stalemate in negotiations to expand 

the Information Technology Agreement (ITA).48 And Qualcomm, a global fabless IC design company, 

leads in “multimode” wireless communication chips that integrate various wireless standards (including 

the 4G LTE standard, derived from China’s TD-SCDMA standard). 

In short, China’s IC design industry still has a long way to go to catch up with the leading IC design 

industries in the United States, Japan, the European Union (EU), Taiwan, and South Korea. There is no 

Chinese IC design company in sight that might be able to challenge current global industry leaders. 

According to a recent industry panel on China’s IC design industry, “the center of gravity for chip design 

has not shifted to China. Despite a few well-known Chinese companies like HiSilicon and Spreadtrum, the 

top-10 fabless companies are all in the United States, Taiwan, or Japan. These companies are spending 

billions of dollars to invest in new development.”49 

As for wafer fabrication, China continues to play second fiddle. While wafer fabrication has moved to 

East Asia (primarily South Korea and Taiwan),50 China’s 2015 share of total worldwide semiconductor 

wafer production is projected to remain below 11 percent. Global IC industry leaders such as Intel, 

Samsung, and Hynix dominate China’s wafer fabrication. In 2014, US semiconductor firms accounted for 

nearly 60 percent of China’s $91.6 billion semiconductor market.51 This highlights a fundamental 

imbalance between the United States and China in the semiconductor industry. While US semiconductor 

firms in 2014 accounted for 51 percent of worldwide semiconductor sales, their Chinese counterparts only 

had a 4 percent share).52 On the other hand, HiSilicon, an affiliate of Huawei and China’s largest 

semiconductor supplier, was ranked 24 in IHS Technology’s April 2014 list of top suppliers (moving up 

from the position of 28 in 2013).53  

Chinese foundries are lagging two generations behind in process technology and wafer size. In fact, 

China has made substantial new investments in wafer fabrication plants, but these plants are using older 

technology and used equipment, reflecting China’s focus on LED and other applications that do not 

require leading-edge semiconductors. Further, as demonstrated in a case study of Semiconductor 

Manufacturing International Corporation (SMIC), China’s leading foundry, Chinese foundries lack 

process innovation capabilities.54 

As of December 2014, only 7 percent of global 300-millimeter wafer capacity is based in China.  

Of that, only 2 percent is owned by Chinese firms.55 The vast majority of capacity in China is controlled 

by foreign firms, especially Intel, Samsung, Hynix, Powerchip, and United Microelectronics Corporation 

(UMC). According to IC Insights, China lags far behind Taiwan and South Korea as a market for exports 

of semiconductor manufacturing equipment by US firms. No Chinese firms are among the 20  

 



 

semiconductor sales leaders during the first half of 2015. And no Chinese firms are among IC Insights’ 

top-10 analog IC suppliers.56 

In short, Chinese foundries have a long way to go before catching up with the leading Taiwanese 

foundries, which have 60 percent share of worldwide 2013 foundry revenues versus less than 5 percent for 

leading Chinese foundries57. This describes a fundamental challenge for China’s new policy to strengthen 

its semiconductor industry: China’s domestic semiconductor manufacturing (i.e., wafer fabrication) 

technology and capabilities have failed to keep up with the country’s IC design capabilities and needs. 

The semiconductor industry has been a poster child of China’s innovation policy as codified in the 

Strategic Emerging Industries (SEI) plan published in 2012.58 Yet what explains the fact that, despite 

massive government efforts to catch up and forge ahead in semiconductors, China still plays a quite 

limited role in semiconductor fabrication, IC design, and, most importantly, as an innovator? 

To explain this puzzle, it is necessary to examine two conflicting innovation strategies that coexist in 

China’s semiconductor industry, reflecting an unresolved friction between state and market. On the one 

hand, there is the government’s Indigenous Innovation Policy, which seeks to correct the failure of the 

earlier FDI-based export strategy to develop and enhance absorptive capacity and innovation capabilities 

of Chinese firms. On the other hand, there are the global technology sourcing strategies of Chinese 

semiconductor firms, which are eager to source core technologies and capabilities from global industry 

leaders.59  

Indigenous innovation was adopted as a policy in the Medium- and Long-Term Plan for Science and 

Technology Development 2006–2020 (MLP),60 which provided a domestically controlled alternative for 

developing core technologies that are (asserted to be) unavailable on the international marketplace. It 

should be stressed that “indigenous innovation” policies do not advocate technological autarchy. Global 

technology sourcing and the integration of acquired technologies into new technological solutions are 

explicitly mentioned in the MLP as types of indigenous innovation.   

However, the policy’s main objective is to shift the balance from global technology sourcing via FDI 

to domestic R&D, with the goal of replicating as much as possible the semiconductor value chain in 

China. An important objective is to leverage control of intellectual property in order to reduce licensing 

fees and to extract rent. In the end, the indigenous innovation policy seeks to “change the rules of the 

game to fit China,” to break the technological dominance of the West, and to strengthen the country’s 

position in the cybersecurity war.61  

The MLP sets as a target the increase in domestic R&D expenditures relative to expenditure on 

technology imports, which is unlikely to be compatible with aggressive global technology sourcing. 

Moreover, the strong stress on indigenous innovation undoubtedly discourages firms from developing 

deep partnership strategies with foreign firms, which are leaders in important core technologies. In any 

case, the actual outcome, as figure 1 shows, is that China has dramatically increased domestic outlays for  

 



R&D, while expenditures for technology imports have grown much more slowly. Between 2000 and 2010, 

domestic R&D increased by nearly a factor of ten (in dollar terms, converted at exchange rates), while 

technology import expenditures increased by about 40 percent. China obviously needs to strengthen 

domestic R&D, but the current indigenous innovation policy seems to have led to some considerable 

overs-shooting. 

 

 

 

In an interesting critique of indigenous innovation policy, Chen Tain-Jy argues that a basic proposition 

of these policies is not supported by China’s experience in the IC design industry.62 According to Chen, 

traditional policies draw on Joseph Schumpeter’s proposition that large firms with monopoly power are 

more likely to innovate than small and competitive firms.63 Yet, drawing on evidence from three sectors of 

China’s IT industry—consumer electronics, computers, and mobile communications—Chen suggests that 

“national champions in fact impede rather than facilitate indigenous innovation. National champions are 

more concerned with protecting their market shares than engaging in innovation. In a technology-lagging 

country like China, foreign technologies are a more effective means of protecting market share than 

indigenous technologies, and market power provides national champions with good leverage when 

importing foreign technologies.”64  

Chen concludes that the market power of national champions does not necessarily lead to innovation. 

“Contrary to the Schumpeterian hypothesis, firm size does not prompt national champions to engage in 

indigenous innovation. In fact, large firm size provides national champions with the advantage of 

importing foreign technologies, and not innovation. While size allows them to spread the costs of 

technology imports, size provides no such advantage in terms of creating indigenous technologies. This is 

because indigenous technologies have only limited market applications even in a large Chinese market, 

given the predominance of foreign technologies in relation to the mainstream products.”65  Thus, market 

power may actually become “an impediment to the adoption of state-created indigenous technologies.”66  



 

In short, while China’s indigenous innovation policy has no doubt boosted the infrastructure and 

capabilities within China’s semiconductor industry, this massive quantitative push is only part of what is 

needed. An important qualitative shortcoming of China’s indigenous innovation policy is a failure to 

adjust its top-down organization to the dramatic changes in markets and technology that have transformed 

the semiconductor industry, both in the global semiconductor value chain and with the rise of private firms 

in China.  

China’s semiconductor industry is deeply integrated into the global semiconductor value chain through 

markets, FDI, and investment. In the demand chain, for instance, end users, global brand name companies, 

and electronic manufacturing service providers define performance and cost. In the supply chain, design 

tool vendors, design services, materials vendors, equipment vendors, and semiconductors producers 

(including foundries) are important sources of technology and capabilities. 

The process of vertical specialization started decades ago, as the semiconductor industry reorganized 

around so-called “fabless IC design companies,” which sent their designs to be made into silicon-based 

products at “pure-play foundries” (IC contract manufacturers).67 While a few of the largest integrated 

device manufacturers, such as Intel and Samsung, continued to combine IC design and fabrication (and 

thrived), most firms moved to the disaggregated model. Apart from moving wafer fabrication to Asia (as 

discussed before), this disintegration of the semiconductor value chain has also led to the spread of global 

innovation networks, shifting important segments of electronics system design and IC design to Asia.68 

This massive process of slicing and dicing the global semiconductor value chain has substantially 

reduced entry barriers for newcomers, such as Chinese IC design firms. According to Dr. Leo Li, the chief 

executive officer (CEO) of China’s leading IC design company, Spreadtrum, “the availability of IC design 

tools, semiconductor fab services, and open-source smartphone software [Android] allows Chinese firms 

to circumvent their weak spots and develop their strengths in hardware, IC design, and integration.”69   

In short, deep integration into the global semiconductor value chain enables Chinese firms to globally 

source technology and capabilities on a scale never thought possible before. In addition, as the global 

semiconductor industry critically depends on China’s huge and rapidly growing market, this enhances 

China’s bargaining power in negotiations about global technology sourcing. 

Add to this fundamental changes in global end user markets for wireless communication chips, which 

have further transformed the organization of the global semiconductor industry and opened up new 

possibilities of an increasingly fine division of the IC design value chain.70 One of these possibilities is the 

much larger space for Chinese firms to introduce new innovative and disruptive business models that 

foster and reward significant innovation in system and IC design. In fact, global value chain integration 

has enabled Chinese firms to disrupt the existing competitive order. This happened a few years ago when 

MediaTek, a leading chip design company from Taiwan, offered integrated baseband chipsets to Chinese 

handset producers in Shenzhen for low-cost counterfeits of branded handsets, the so-called “Shanzhai” 

handsets.71  

With the introduction of Google’s open-source smartphone operating systems Android, this disruption 

is now being repeated in the form of Shanzhai 2.0 budget smartphones. This enables Chinese IC design 

firms to concentrate on hardware design first, before developing and catching up in software design 



capabilities. At the same time, the availability of mature and inexpensive chipset solutions provided by 

Taiwan’s Mediatek has further lowered the entry barriers, giving rise to a renaissance of China’s Shanzhai 

sector, but this time the focus is on incremental innovations in low-cost smartphones. 

As a result, a local ecosystem for budget smartphones is emerging that links IC designers, original 

equipment manufacturers (OEMs), and Chinese customers. The primary focus is on the China market, but 

increasingly other Asian emerging economies, such as India and Malaysia, are becoming important 

targets.72 

Today, not only is China the biggest market for mobile handsets, with China Mobile being the world’s 

biggest carrier by a margin. Since 2011, China has also emerged as the biggest market for smartphones, 

ahead of the United States, and third-generation (3G) mobile telecommunications is finally taking hold. In 

addition, massive investments are underway to accelerate the buildup of China’s 4G network 

infrastructure. Together, these changes in markets and technology have created new strategic opportunities 

for Chinese IC design firms to upgrade their product portfolios, process technologies, and business 

models. 

China’s indigenous innovation policy is still struggling to adjust to these fundamental transformations 

in technology, as well as in global and domestic markets. As argued at the beginning of this study, two 

fundamental weaknesses constrain China’s indigenous innovation policy. China’s leadership continues to 

retain control over the selection of priority sectors, technologies, and areas of public development. Forging 

ahead in semiconductors by fiat explains the tremendous quantitative achievements, described before. 

However, such top-down industrial policy also comes at a heavy cost. As the state has only made limited 

efforts to engage in industrial dialogues with private industry, China’s leadership has only incomplete 

knowledge of the real needs of diverse private Chinese firms in terms of global knowledge sourcing. This 

incomplete knowledge of who needs what in China’s complex semiconductor innovation networks implies 

that however well-intentioned these top-down policies may have been when they were conceptualized, 

they may in the end fail to target the most important challenges. They may also end up providing 

incentives or subsidies that may not address the most important constraints faced by Chinese 

semiconductor companies in their attempt to move from catching up to forging ahead through innovation. 

A second weakness of China’s indigenous innovation policy has arguably amplified these negative 

unexpected effects—a deeply entrenched bias to control as many details of policy implementation as 

possible. This micromanagement bias obviously reflects vested interests of government bureaucrats. At the 

same time, there seems to be a real concern within the leadership that top-down control remains necessary 

in order to defend the country against challenges facing China’s transition to innovation-led development, 

especially with regard to licensing costs and cybersecurity.  

Those challenges are real and need to be addressed. But as China’s innovation policy seeks to reduce 

those threats, there is less space for developing incentives and support policies that would allow Chinese 

semiconductor companies to reap the huge gains from trade and deep integration in global production 

networks, in terms of learning, the development of innovation capabilities, and of best-practice 

management techniques and institutions. Innovation theory shows that top-down policy implementation 

does not sit well with the messy and high-risk decisions that companies need to make when investing in 

new products, processes, and services. While China’s indigenous innovation policy has undoubtedly 

strengthened important aspects of China’s innovation system, its persistent top-down implementation bias 



 

has also confronted companies with unintended barriers to innovation, with the result that both domestic 

and foreign semiconductor firms may hesitate to engage in risky innovation. 

In interviews reported in an earlier paper73, some of the Chinese IC design companies acknowledged that 

the indigenous innovation policy provides new opportunities (through government procurement and 

participation in China’s TD-SCDMA standard) to gain market share against established global players. 

However, there also was a palpable sense of frustration about certain aspects of the indigenous innovation 

policy that these companies felt were constraining their efforts to engage in global technology sourcing.  

In fact, many aspects of China’s innovation policy collide with the needs of Chinese semiconductor 

firms. For them, commercial considerations are a primary concern. As late entrants, Chinese 

semiconductor firms struggle to survive and grow in a highly competitive global market that keeps 

changing at lightning speed and where technology often has unexpected disruptive effects. As time-to-

market is critical, and as product cycles often are as short as a few months, Chinese firms strongly feel that 

they cannot wait for the results of domestic research on processors and other core devices, when leading-

edge new technologies are readily available from foreign firms. In their view, competitive success requires 

quick access to leading-edge foreign technology and the development of complementary capabilities. 

Global technology sourcing rather than indigenous innovation is their preferred innovation strategy. 

China’s persistent innovation gap in IC fabrication and IC design implies that Chinese firms continue 

to need access to core technologies and capabilities from global industry leaders. In fact, Professor Wei 

Shaojun, one of the drivers of China’s new policy on the semiconductor industry, emphasizes that 

collaboration between US and Chinese semiconductor companies is badly needed: "The most advanced 

technology is in the US, and the most experienced talent is in the US….But Chinese companies are closer 

to the end customers and they understand the domestic demands."74 

Hence, global technology sourcing across the semiconductor value chain is of critical importance if 

Chinese semiconductor firms want to reap the strategic opportunities that current changes in markets and 

technology are creating in, for instance, wireless communications.   

One particular concern is that while strategy and vision are developed by the top leadership and the 

central government, implementation is left to the local governments. Due to misaligned incentives that 

emphasize GDP growth above everything else, local government officials are generally impatient and 

always expectant of big breakthroughs immediately after an investment is made. There is often little 

understanding that it takes time to move from an idea to a competitive product. In addition, there is a 

tendency for top-down technology leapfrogging by fiat that neglects the enormous risks of ramping up 

complex technology systems in record time.75 Furthermore, reflecting a lack of transparency and trust, 

administrators and government bureaucrats are seeking to design tighter and tighter controls, which 

frequently result in unrealistic deliverables and project schedules.76 

 There are additional reasons for the friction between China’s innovation policy and the global technology 

sourcing needs of Chinese semiconductor firms. China’s leaders are firmly committed to indigenous 



innovation as the key to removing poverty and to accelerating China’s catching up with the United States, 

the EU, and Japan. Indigenous innovation is considered essential not only for moving beyond the 

precarious export-oriented growth model. At stake really is the survival of the system. 

But the implementation of this strategic vision is hampered by the fragmentation of China’s innovation 

system, which involves diverse stakeholders with conflicting interests77. This is hardly surprising. Like 

most  emerging economies, China’s innovation system is constrained by multiple disconnects between 

research institutes and universities on the one hand and industry on the other, between civilian and defense 

industries,78 between central government and regional governments, and between different models of 

innovation strategy.79  

Other constraining features of China’s indigenous innovation policy include the widely discussed 

quality problems in education; plagiarism in science and derivative research; a privileged treatment of 

SOEs in public R&D support, and procurement that neglects SMEs; lists of indigenous innovation 

products used for government procurement that focus on existing technologies, and hence stifle 

innovation; weak complementary capabilities (for instance, in the legal realm, in patent law, and in 

standardization); and weak coordination of complex innovation networks. 

In the end, it is this friction between the current form of indigenous innovation policy and the global 

technology sourcing needs of China’s semiconductors firms that defines the dual challenge for China’s 

new policy on semiconductors: Is China adequately accounting for the unintended costs of its indigenous 

innovation policy, and are adjustments made accordingly? And does China’s new push in semiconductors 

find, or at least experiment with, new ways to combine the benefits of both innovation strategies—

indigenous innovation and global technology sourcing? 

 

  



 

 

Part Two: China’s New Push in Semiconductors—What 

Do We Know about Objectives, Strategy, and Policies? 

On June 24, 2014, China’s government issued the Guidelines to Promote National Integrated Circuit 

Industry Development, which spells out concrete and ambitious development targets for China's 

semiconductor industry.80 This strategy has the support of the top leadership. The goal is to move from 

catching up to forging ahead in semiconductors, by strengthening simultaneously China’s integrated 

circuit (IC) design industry and domestic IC foundry services. 

How successful will this new strategy be in upgrading China’s semiconductor industry through 

innovation? Foreign observers largely agree that this time round China’s policy on semiconductors will 

work better than before, and that this will transform the global industry over the next few years. Officials 

with the Washington, DC–based Semiconductor Industry Association (SIA) have argued that this new 

policy was a serious effort and that key policymakers knew precisely what they wanted.81 And officials of 

Semiconductor Equipment and Materials International (SEMI), which is the industry association for US 

semiconductor manufacturing equipment makers, argue that US and other foreign companies in China  

have little choice but to adjust their strategies to China’s new semiconductor policy. According to Allen 

Lu, president of SEMI China,  

 

China’s semiconductor industry will expand dramatically.…China’s new industry investment and 

government promotion policies represent major opportunities for China and global semiconductor 

companies. The global industry is closely watching the details of the policy and its implementation—both 

because of the resources China’s government has dedicated and the potential impact to the global 

semiconductor manufacturing supply chain. It is anticipated that the new policies will exert a significant 

influence on China and the entire semiconductor ecosystem.82 

 

For US semiconductor firms and producers of production equipment, gaining and maintaining access 

to China’s large and rapidly growing market is the overriding goal. To some degree these firms are betting 

their future on the success of China’s policies. Intel, for instance, now depends on China for one-fifth of 

its revenues, while Qualcomm relies on the China market for nearly half of its revenues.83 In fact, US and 

other foreign firms are quite explicit that they would be willing to accede to Chinese demands to transfer 

technology and form joint ventures with its firms, if only they could expand or at least sustain their share 

of the China market. In short, leading global semiconductor companies seem to be resigned to “helping 

China grow domestic competitors in exchange for short-term market access.”84 Part Three of this study 

will address the role of foreign companies as an amplifier of China’s policies, and examine whether 

foreign firms in some cases may actually provide more effective support than the government in 

expanding China’s semiconductor value chain. 



Here in Part Two, the analysis focuses on the objectives and strategy of China’s new push in 

semiconductors and analyzes major policy initiatives. How realistic are the aforementioned optimistic 

expectations? Will China’s leadership finally move away from top-down policies that, while conducive for 

catching up, may no longer be appropriate for the transition to an innovation-driven industry 

development?  

A brief look at the origins of China’s semiconductor industry might help to get a clearer picture. It is 

useful to recall that China’s strategy to develop the semiconductor industry has experienced many changes 

in a relatively short period of time. Frequent vacillation between statist and more market-friendly policies 

reflect a tension between two conflicting objectives: As a latecomer to this industry, China needs to 

develop and upgrade a robust domestic production and innovation system, while at the same time Chinese 

firms are eager to reap the benefits of global knowledge sourcing through deep integration into the 

industry’s global value chain.  

In fact, until 2000, practically all of China’s semiconductor companies were state-owned enterprises, 

foreign direct investment was heavily restricted, and decision making was controlled by the Chinese 

government. In June 2000, State Council Rule 18 brought an important shift in policy, with a new focus on 

reducing the role of SOEs, encouraging FDI, and offering tax incentives.85  

Rule 18 expired in December 2010, and was succeeded by State Council Rule 4, as part of the Twelfth 

Five-Year Plan published in February 2011.86 The new policies, set to expire in 2017, signal an important 

shift from an emphasis on quantitative growth of production capacity and output value growth to a focus 

on improving R&D capabilities for advanced technology. Rather than pouring funds indiscriminately into 

the industry in a “shotgun” approach, the focus now is on selectively supporting a small group of 

semiconductor firms with global market share and the capacity for technological innovation. In contrast to 

Rule 18, Rule 4 places much greater emphasis on pragmatic choices, based on a careful selection of which 

key bottlenecks and medium-term goals might be achievable with the current set of accumulated 

capabilities. 

China’s new policy on semiconductors, as codified in the June 2014 Guidelines, seeks to address head on 

the following deeply entrenched weaknesses: 

 A persistent funding gap prevents Chinese IC companies from financing investment and R&D. 

 Firm-level innovation capabilities remain weak, and the industry continues to lag far behind the 

United States in its competitiveness and in its capacity to support innovation and China’s 

cybersecurity.  

 Little coordination exists between different parts of the IC industry value chain, with the result 

that industry development remains disconnected from market demand. 

 



 

 

 Most importantly, the Guidelines single out the large and growing gap between semiconductor 

consumption and production as a critical roadblock to catching up and forging ahead in this 

industry. 

For China’s leadership, the resultant growing pressure on the trade balance defines an important 

objective of the new policy for semiconductors: to reduce the consumption/production gap through 

selective import substitution. It is reported that by 2020, the government’s goal is to push the share of 

Chinese semiconductor companies filling the needs of China’s semiconductor consumption to 50 percent, 

or as close to that level as possible.87  

Such an ambitious target may not be realistic. However, as its manufacturing strategy shifts from 

exports to the domestic market, China may realistically expect to reduce the exported value of its 

electronic equipment production. In turn, this may open up at least some opportunities for reducing the 

imported content of its semiconductor consumption. There is, of course, no straightforward causal link. As 

discussed in Part Three of the study, much depends on the requirements of the electronics equipment 

manufacturers, in terms of performance, price, and timing. Equally important are the technological and 

management capabilities of China-based fabless companies.  

To reduce the production/consumption gap through import substitution, the Guidelines describe fairly 

concrete targets for 2015, 2020, and 2030. In the fast-moving semiconductor industry, projections that 

extend beyond a few years should, of course, be treated with a grain of salt. Nevertheless, it is useful to 

document the expectations of China’s leadership. 

For 2015, the focus is on strengthening what could be called the IC design-foundry nexus.88 By 

leveraging the demand pull from mobile devices (especially budget smartphones) to strengthen the IC 

design industry, the goal is to turn IC design into an engine of growth for China’s IC foundry industry. In 

turn, the target for IC fabrication is to enable Chinese IC foundry services providers to upgrade from 40-

nanometer to 32-nanometer and 28-nanometer process technology.89 For IC assembly, packaging, and 

testing (APT), the 2015 target is that at least 30 percent of APT revenue should come from mid- to high-

end packaging and testing technology.  

The target for 2020 is to gradually increase China’s local value added and to upgrade its position in the 

global semiconductor value chain. In addition, China should join global industry leaders in IC design for 

mobile devices, cloud computing, the Internet of Everything (IoE), and Big Data. Finally, by 2030, 

Chinese firms are expected to compete with global industry leaders across key sectors of the IC industry 

supply chain and create disruptive technological breakthroughs. 

China’s new strategy to promote IC industry development has both a defensive element and a more 

assertive and self-confident element.  

The defensive view holds that China needs to respond to a combination of persistent domestic weaknesses 

and new threats to its security and international competitiveness resulting from global transformations.90  



China’s Ministry of Industry and Information Technology (MIIT), for instance, emphasizes that—

despite rapid growth—Chinese IC companies generate low profit margins, and hence have limited means 

to finance investment. The company SMIC is mentioned as an example of this financial bottleneck: “In 

2013, SMIC realized a record profit of about $170 million, but it needs to invest around $5 billion to 

produce a month’s supply (50,000) of its 12-inch, 28-nanometer chips. TSMC, on the other hand, realized 

a net profit of $6.2 billion, which allowed it to cover its investments for more than six months.” 91  

An equally important concern is that China’s IC fabrication technology “remains two generations 

behind global leaders, and we are still dependent on imported equipment and materials.”92 As documented 

earlier in this study, Chinese foundries do, indeed, lag considerably behind in process technology and 

wafer size, and they have a long way to go to improve their absorptive capacity and process innovation 

capabilities. In addition, most Chinese IC design firms are too small to invest in sophisticated design 

capabilities. 

China’s new policy on semiconductors seeks to break this vicious cycle, where weak IC design 

capabilities feed into weak IC fabrication capabilities. According to Tsinghua University’s Wei Shaojun, 

Chinese IC design houses must upgrade in order to secure access to limited foundry capacity. It is 

worthwhile quoting Dr. Wei’s blunt statement:  

 

As chip production becomes increasingly sophisticated and expensive, the number of customers 

dedicated chip contractors can fully support will become increasingly limited, giving control of production 

capacity added importance….Capacity is king [in the global foundry industry.]…If Chinese chip designers 

cannot squeeze into the global top 10, they will have trouble securing capacity....This predicament is of 

even greater concern to Chinese authorities than the high value of IC imports.93  

 

Of particular concern for China’s leadership is the persistent innovation gap in advanced 

semiconductors relative to the United States. According to MIIT, China continues to remain focused on its 

role as the “global electronics factory,” while remaining weak in high value-added activities in IC 

fabrication, IC design, and software. An equally disturbing domestic weakness is the disconnect between 

IC design and domestic electronics manufacturing. In terms of policy implementation, MIIT highlights the 

deeply entrenched interagency rivalries, which give rise to a lack of coordination among different 

stakeholders in China’s semiconductor industry. 

Global transformations, from the perspective of China’s government, create competitive pressure for 

China’s semiconductor industry. In response to the global recession, developed countries have accelerated 

their structural adjustments, focusing on policies to enhance their international competitiveness. They all 

seek to expand exports, especially for high value-added industries in the high-tech sector.  

In the view of China’s leadership, the United States has now shifted to more aggressive industrial, 

innovation, and trade policies to retain its leadership in the semiconductor industry, which is considered to 

be one of the main drivers of economic growth.  

From China’s perspective, the semiconductor industry poses significant entry barriers for latecomers, 

as a limited number of leading firms maintain oligopolistic control in important market segments, such as 

Qualcomm and ARM for smartphone chipsets, Samsung for memory chips, and Taiwan’s TSMC for 

semiconductor foundry services. In 2014, US semiconductor firms accounted for 51 percent of worldwide 



 

semiconductor sales, while Chinese companies only had a 4 percent share.94 US producers of 

semiconductor manufacturing equipment accounted for 44 percent of the global market. And the “big 

three” in semiconductor fabrication (Intel, Samsung, and TSMC) accounted for around 60 percent of 

global capital expenditures for semiconductor facilities. Only these three firms have what it takes to build 

the next-generation facilities that can produce 450-millimeter wafers with leading-edge process 

technologies (20 nanometers and below).95 

Chinese technology planners have studied the global semiconductor industry enough to conclude that 

this is an industry in transition, if not in turmoil. They observe that both for IC design and process 

technology, limitations to the existing technology trajectory are increasing. Traditionally, R&D in the 

semiconductor industry was based on Moore’s Law, which observes that the number of transistors on a 

given chip can be doubled every two years,96 and that the resultant “…[a]dvances in semiconductor 

technology have driven down the constant-quality prices of MPUs and other chips at a rapid rate over the 

past several decades.”97 Chinese planners realize that today this traditional approach to semiconductor 

R&D may no longer work—chips may still be getting smaller and faster, but further miniaturization no 

longer necessarily involves them getting cheaper, as the cost of R&D, extremely expensive production 

equipment, and software tools keep rising.98  

At the same time, potentially disruptive new technologies transform the parameters of semiconductor 

demand and supply. Examples mentioned by MIIT include cloud computing, the industrial Internet, and 

the Internet of Everything. China’s IC strategy assumes that these Internet-based networking technologies 

require complex multicomponent semiconductors (MCOs) in order to integrate systems on chips that 

consume little energy and that protect against cyberattacks. As became clear during negotiations for an 

expansion of the Information Technology Agreement (ITA), China’s leadership considers the design and 

fabrication of these MCOs as an essential prerequisite for forging ahead in the semiconductor industry.99 

In addition, Chinese technology planners realize that new materials, nanotechnologies, and 3D printing 

will further disrupt existing technology roadmaps. In some sectors of the semiconductor industry value 

chain, such radical changes in technology are expected to lead to a further strengthening of global 

oligopolies, where a handful of technology leaders control profits and sales, raising the barriers to entry for 

latecomers like China.  

In other sectors, however, Chinese technology planners expect that disruptive changes in technology may 

weaken existing global oligopolies. In the information technology (IT) industry, this was the case when 

the spread of mobile Internet-related devices eroded the erstwhile seemingly incontestable leadership 

positions of Intel and Microsoft in the personal computer (PC) market.  

In the assertive view, global transformations in markets and technology, such as the ones discussed 

before, open up new opportunities for China to forge ahead in semiconductors, while domestic weaknesses 

call out for and provoke new policies to reduce or at least mitigate these weaknesses.   

As for China’s persistent domestic weaknesses, MIIT asserts that a Big Push policy response is 

required to strengthen the “weak parts of China’s supply chain.”100 The Big Push approach—“make a firm 

decision and push forward”—constitutes a remarkable departure from the traditional focus of China’s 

leadership on incremental policies.101 Even more remarkable is that the Big Push approach is combined 

with a commitment to “the decisive role of the market in allocating resources.”102 In a way, it seems that 



the semiconductor industry is used as an early test case for the government to see how policies relying on 

the “decisive” role of the market might work in practice.  

According to MIIT’s Miao Wei, in China’s new semiconductor strategy, “…[c]ompanies take the lead, 

with market orientation….Let the market determine the development of products, the technological path, 

and allow the market to unleash the vitality and innovative capacity of industry….Make better use of the 

government to create an environment for fair market competition, and strengthen and improve public 

service.”103 Specifically, mergers and acquisitions (M&A), both among Chinese companies and with 

global industry leaders, are now considered to be an important shortcut to strengthen financial resources, 

as well as management and technological capabilities. 

As for global transformations in semiconductor markets and technology, there is a new confidence on 

the Chinese side that China now has a strong hand to play in international competition. Specifically, 

Chinese decision makers in government and industry seem to focus their attention on global 

transformations in semiconductor markets and technology, such as a demand pull from mobile devices, 

and  new opportunities for China’s catching up and forging ahead in trailing-node integrated circuit 

process technologies (28 nanometers and above).104 

These global transformations might indeed provide new opportunities for China to move from catching 

up to forging ahead in the semiconductor industry. But as discussed in Part Three, China would need to 

move toward a bottom-up, market-led approach to “industrial policy” in order to seize fully these 

opportunities.  

Is China’s government adjusting its support policies for semiconductors, drawing on multilayered 

industrial dialogues with private firms, both domestic and foreign? Or will policies again rely heavily on 

control and micromanaging investment decisions, and thus possibly waste the opportunities provided by 

global transformations in markets and technology?  

Efforts to implement China’s new semiconductor industry strategy gathered strength through support 

from Yu Zhengsheng, a prominent member of the current Standing Committee and a former party 

secretary of Shanghai.105 Yu has long been involved in the development of China’s electronics industry.106 

Yu nominated Vice Premier Ma Kai (who was chairman of NDRC from 2003 to 2008) to head China’s 

new policies on IC industry development.  

Tax breaks and subsidies continue to play a role. In addition to keeping the tax breaks mentioned in the 

State Council Document 4 (2011) for IC design houses and foundries, the tax benefits have now been 

expanded to semiconductor testing firms. This means testing firms now also enjoy savings on corporate 

income, value added, and operation taxes.  

At the same time, the government seeks to create new mechanisms to improve the efficiency of 

government financial support instruments, especially through the Ex-Im Bank and the China Development 

Bank. A particular emphasis is placed on debt-financing tools, to be issued especially for SMEs. Priorities 

include companies seeking to go public, R&D tax credits, and the improvement of loan insurance and 

credit insurance tools. In addition, the Guidelines emphasize efforts to strengthen tax support policies and 

use import tax exemptions for critical equipment, components, and materials that are needed for 

strengthening China’s IC industry.107 



 

Overall, however, the government is playing down the role of tax breaks and subsidies in the initiative, 

as those policies are easily attacked by foreign governments as violating World Trade Organization 

(WTO) anti-subsidy agreements. 

Instead, the government emphasizes the central role to be played by two new policy initiatives:108 

 An IC Industry Support Small Leading Group, chaired by Vice Premier Ma Kai, has been 

established for ministerial coordination of high-level national strategies. 

 To improve investment allocation, a set of “market-driven” regional and national IC Industry 

Equity Investment Funds have been created “with limited government intervention.”  

To support these two key policies, the government (through NDRC) pursues a much more active anti-

monopoly policy to reduce market abuse by IT companies. If such anti-monopoly policies are well 

designed, they could enhance the impact of the above two policies to upgrade China’s semiconductor 

industry. Among US IT companies, prominent examples include the pressure on Qualcomm to reduce 

licensing fees, and investigations of business practices at Google, Apple, Microsoft, Cisco, and IBM. In 

Qualcomm’s case, on February 9, 2015, NDRC imposed a fee of almost $1 billion for using its dominant 

position as a supplier of critical ICs to overcharge licensing fees for Chinese smartphone manufacturers.109 

According to Scott Kennedy, of the Freeman Chair in China Studies at the Center for Strategic and 

International Studies in Washington, D.C., “…[t]he Chinese government has credibility to pick on 

Qualcomm because of investigations into the company in other countries.…But it also definitely fits their 

industrial policy goals if they can squeeze in lower licensing fees or other technology-sharing 

arrangements.”110  

NDRC’s anti-monopoly policy is controversial—multinational executives and industry associations 

believe the NDRC is deliberately targeting foreign companies. In fact, data compiled by the Financial 

Times show that foreign companies or their joint ventures have paid almost 80 percent of the RMB$3 

billion (US$490 million) in anti-monopoly penalties handed down by the NDRC since 2011. However, 

half of those RMB$2.4 billion in fines for foreign companies was assessed against 10 Japanese auto parts 

makers who admitted in August 2014 to price collusion. In addition, NDRC argues that its price 

supervision and anti-monopoly bureau is too inexperienced and understaffed to organize a conspiracy 

against foreign companies, although they are now recruiting new staff.111 

At the same time, there are efforts to strengthen the role of trade diplomacy as a necessary complement 

of the above industrial support policies for the semiconductor industry. During the recent round of 

negotiations to expand the product list of the Information Technology Agreement (the so-called ITA-2), 

China seems to have experimented  with a combination of delay tactics and a slowly evolving—and, in the 

end, surprisingly successful—strategy of co-shaping the conclusion of an expanded ITA, which took place 

on July 24, 2015.112 

On November 29, 2013, China’s Semiconductor Industry Association announced that China’s State 

Council was to establish an IC Industry Support Small Leading Group.113 An important objective of 

the leading group is to reduce interagency rivalries in order to improve strategy coordination and to 

mobilize and consolidate resources. A consulting commission that reports to the leading group acts as a 



think tank to assess policy measures, and to suggest solutions and adjustments in policies. The goal is to 

speed up government response time and to improve the capacity for flexible response by navigating 

around entrenched bureaucratic hurdles and rigid regulations. An additional function of the leading group 

seems to be to mobilize and consolidate public and private resources through public-private partnerships. 

Leading groups have a long tradition in China as a tool to act against or mitigate the silos within the 

government, which bedevil the implementation of strategies laid out by the leadership. To bypass 

bureaucratic inertia and interagency rivals, the State Council occasionally establishes such “leading 

groups” of high-level officials to improve coordination across China’s many ministries and other 

government organizations.114 

In the IT sector, various leading groups have been established since the 1980s to issue key strategies 

and guidelines for the electronics industry.115 Today’s IC Industry Support Small Leading Group, 

however, displays some interesting new features in terms of organization and governance. On the one 

hand, there is continuity. Like in earlier periods, this leading group gains leverage from the direct 

involvement of China’s top leadership. When the “908” and “909” projects were implemented in the 

1990s, giving rise to the establishment of the Huahong-NEC joint venture, then Vice Premier Hu Qili was 

in charge.116 

A similar pattern is repeated in today’s IC Industry Support Small Leading Group, where Vice Premier 

Ma Kai acts as chair, and prominent local government leaders such as Beijing Vice-Mayor Zhang Gong 

play active roles. Participants include key players from four powerful ministries (MIIT, MoST, MoF, 

NDRC), top industry leaders, and senior academics with an established research and patenting record. For 

instance, Zixue Zhou, the chief economist at the vice-ministerial level of MIIT is one of the chief 

architects of the new China IC initiatives that led to the establishment of the China National IC Industry 

Fund. Or take Wenwu Ding, the former director-general of MIIT in charge of the semiconductor industry, 

who is now the CEO of the newly formed China National IC Industry Fund. 

In addition, it seems that the expertise of participants from industry and research institutes has 

substantially improved. It is now more common to have experts who have studied and worked abroad and 

are internationally well-connected. Take the example of Dr. Wei Shaojun, who played an active role in 

drafting China’s new IC industry policy. As dean of the Microelectronics Institute at Tsinghua University 

and president of the China IC Design Association, Wei is well-connected within leadership circles. He 

studied and worked in Belgium, and is internationally recognized and respected as both a frequent speaker 

at the Global Semiconductor Alliance (GSA) and as a key Chinese delegate to the World Semiconductor 

Council. Chinese experts like Wei know the international scene well, and are familiar with the intricacies 

of the global semiconductor industry value chain, which gives them a better understanding of what 

policies might work in this knowledge-intensive and highly globalized industry. 

In short, while the institution of a leading group is not new for China, it nevertheless seems that some 

new wine is now being filled into these old bottles.  

Arguably the most interesting new policy initiative is the announcement by MIIT and NDRC of the 

establishment of the National IC Industry Equity Investment Funds, endowed with RMB$120 billion 

(US$19.5 billion) over a three- to five-year period, to be complemented by a series of Regional IC 

Industry Equity Investment Funds.  



 

Table 1 provides information on the structure and the investors of the initial national fund. It is 

noteworthy that so-called “societal funds,” or private equity investment funds, are responsible for 36 

percent of the national fund. 

 

 
 

More recently, MIIT announced that the Chinese government expects to invest as much as US$161 

billion (RMB$1 trillion) over the next 10 years—a significant boost for its nascent semiconductor 

industry.117 By comparison, however, US semiconductor firms spent more than $400 billion on R&D and 

capital expenditures for 2004–2014.118 It is unclear how comparable these two figures are. Nevertheless, 

the huge gap may raise the question of whether the projected Chinese semiconductor investment will be 

sufficient to accelerate China’s transition from catching up to forging ahead in semiconductors. It also 

indicates that there is a lot of pressure to use these investment funds effectively. Chinese authorities, in 

fact, indicate that they intend to use the national funds very selectively, “…to acquire foreign technology 

and leveraging joint ventures with established global leaders for technology transfer.”119 

The idea behind the IC Industry Equity Investment Funds could signal an important break with 

previous policies. According to an industry observer who has requested anonymity, “this is the first time 

that the Chinese have set up a fund jointly with public investors and asked professional fund management 

companies to raise, invest, and manage the funds, in contrast to direct subsidy or investment in selected 

projects or companies.” Under the new approach, the investment fund will take stakes in companies 

proportionate to the amount invested, and the fund manager will insist on a rate of return. The ultimate 

goal is to leverage the ownership structure to change corporate and industry structures. 

At this stage, these are declarations of intent, and it may be advisable to take such claims with a grain 

of salt. One might wonder, for instance, to what degree the decision to establish an investment equity fund 

is primarily motivated by an attempt to avoid being accused of violating WTO anti-subsidy agreements. It 

is difficult at this stage to ascertain to what degree the involvement of IC Industry Equity Investment 

Funds represents a clear shift toward more market-driven investment allocation. 

It is interesting to note that at the 2015 SEMICON China event, held March 17–19 in Shanghai, key 

figures of the global venture capital and private equity industry attended in large numbers and expressed 

great interest in the investment opportunities resulting from China’s new semiconductor industry policy. 

For instance, speakers at the event’s tech investment forum included Yongzhi Jiang, managing director of 

Goldman Sachs Securities in charge of M&A; Lip-Bu Tan, founder and chairman of Walden International; 



and fund managers from CGP Investment, GM E-town Capital, Summit View Capital, and Shenzhen 

Capital.120 The presence of those global funds and their local affiliates seems to indicate that fund 

managers have a relatively free hand, and that politically motivated investments may also be profitable. 

Another way to assess whether the establishment of the IC Industry Equity Investment Funds 

signal a more professional approach would be to look at the selection of the fund managers and the 

discretion they will have in allocating funds. 

Publicly available knowledge on these questions is limited.121 We know that the primary purpose of the 

national fund is to mobilize private and public funding sources to reduce the investment bottleneck faced 

by domestic semiconductor firms. According to the Guidelines, the national fund covers the whole 

industry value chain (design, manufacturing, R&D, and commercialization and knowledge-intensive 

support services). The fund also is supposed to play a catalytic role in promoting industry consolidation 

through M&A among domestic firms and the acquisition of foreign firms that control important 

technologies or markets.  

As for regional funds, some information is now in the public domain on the Beijing IC Industry 

Equity Investment Fund. More regional IC industry support plans have also been released since the 

summer of 2014, including those for Anhui Province, Suzhou, Hefei city government, Sichuan Province, 

and Gansu Province. However, none of these announcements provide details on the selection of fund 

managers and their degree of decision autonomy on allocating funds. 

A closer look at the Beijing IC Industry Equity Investment Fund finds that two fund managers have 

been selected thus far:  

 The main fund and the dominate sub-fund for equipment and manufacturing are to be managed 

by China Grand Prosperity Investment (CGP). 

 In June 2014, Hua Capital Management Co., Ltd (HCM), a Chinese investment management 

company, was chosen to manage the chip design and testing fund under the Beijing government's 

30-billion-yuan (HK$37.8 billion) Semiconductor Industry Development Fund.122  

The underlying financial networks are complex and difficult to disentangle. While CGP is 

headquartered in Hong Kong, it is definitely not a global player.123 But, according to CGP’s Chinese 

website, they have a long history of managing investment funds in China.124 Cheng Hairong, the chairman 

of CGP, has over 20 years of experience as an executive director and consultant in establishing and 

managing listed companies in Hong Kong. Cheng has deep knowledge of finance and investments in 

China’s life sciences, biotech, energy conservation, tourism, trading, and finance sectors.125 

CGP seems to have learned how to walk the fine line between adapting to the requirements of the 

government and, at the same time, making sure that the fund produces enough profits. One could argue 

that this type of Chinese fund manager just fits nicely with the implementation requirements set by the 

government. In short, while elements of the market are now introduced, the government can 

simultaneously continue to exercise control. An industry observer who requested anonymity provided a 

telling example of this hybrid model of Chinese-style fund management. In a meeting with the Beijing  

 



 

Municipal Government, partners of the CGP fund manager were present, and displayed a “highly 

deferential behavior” vis-à-vis the government representatives. 

In June 2014, Hua Capital Management Co., Ltd (HCM) was reported to take over the management of 

the Beijing sub-fund for IC design, packaging, and testing. Hua Capital Management Co., Ltd (HCM) is a 

private equity firm specializing in buyouts, based in Beijing. Funds managed by HCM include the 

Shanghai Pudong Science and Technology Investment Co. Ltd, a wholly state-owned limited liability 

company, established directly under the Pudong New Area government of Shanghai.126  

According to industry observers, the real driving force behind HCM is Chen Datong, who is HCM’s 

chairman as well as co-founder and managing partner of WestSummit Capital, a leading China-based 

global equity firm focused on helping high-growth technology companies access the China market.127 

Another major player is Liu Yue, the deputy chairwoman of HCM, who also has a wealth of experience in 

China’s IC industry. Of particular interest is her role as an early investor in SMIC through Walden Capital, 

and her continuous involvement with SMIC. 

HCM’s president, Xisheng (Steven) Zhang, started out in 1994 as a post-doctorate researcher at 

Uuniversity of California, Berkeley, worked his way into senior management positions at Agilent 

Technologies and Silicon Valley start-up IC design companies, and joined Beijing-based private equity 

investment company WestSummit Capital in 2013. Zhang has over 20 years industry experience in 

semiconductors, and in managing start-up companies in Silicon Valley and in Beijing.  

Based on this information, one might conclude that HCM qualifies as a professional fund manager 

with considerable knowledge of key aspects of the semiconductor industry value chain, especially related 

to IC design. In the view of the United States Information Technology Office (USITO), the use of 

professional investment fund managers, as opposed to government subsidies or investment, “suggest a 

new approach to industrial policy that focuses on building a strong and sustainable investment 

environment in China.”128 But a final assessment has to wait until more information is available on how 

funds will ultimately be deployed.   

For instance, while selecting private fund managers might seem to indicate a stronger role for the 

market, this may actually not be the case if the selected company (i.e., CGP) owes its selection to its close 

personal connections to the leadership. It is important to establish who makes the key decisions on the 

allocation of funds—bureaucrats or technocrats with deep industry knowledge.  

But it is useful to dig a little bit deeper. The co-founders of Hua Capital include China Fortune-Tech 

Capital Co., Ltd and Tsinghua Holdings Co., Ltd.129 China Fortune-Tech Capital is an equity investment 

management company, established by SMIC, China’s leading semiconductor foundry130 and an 

independent third party. The initial registered capital of China Fortune-Tech Capital is RMB$6 million, 

with 75 percent contributed by SMIC. China Fortune-Tech Capital manages SMIC’s wholly-owned 

investment fund China IC Capital Co., Ltd. This fund has an initial investment of RMB$500 million and 

an operating period of 15 years, focusing on investing in IC funds and IC projects. Both China IC Capital 

and China Fortune-Tech Capital were set up in 2014 in response to the government’s new policies in the 

semiconductor industry. And both companies are operated by Gao Yonggang, SMIC’s chief financial 

officer and executive vice president, who is China Fortune-Tech Capital’s chairman and the driving force 

behind China IC Capital. 

 



One of China Fortune-Tech Capital’s tasks is supporting local IC fund establishment and management. 

To realize this responsibility, China Fortune-Tech Capital founded Hua Capital with Tsinghua Holdings 

Co., Ltd, targeting the Beijing IC sub-fund. Besides this, China Fortune-Tech Capital also engages in the 

Shanghai fund establishment and management. In other words, SMIC, China’s semiconductor foundry, is 

involved in both the Shanghai fund and the Beijing fund.131  

As for the national fund, Beijing Unis Communication Technology Co., Ltd (北京紫光通信科技集团

有限公司) is one of its eight founders. Beijing Unis Communication Technology has two shareholders: 

Tsinghua Holdings Co., Ltd (13.22 percent) and Tsinghua Unigroup (81.78 percent).  

The impact of the above relationships and links on the effectiveness of the funds remains to be seen. 

But one thing is clear by now: SMIC and Tsinghua Unigroup, the Chinese giants in the IC manufacturing 

and IC design industries, respectively, are both active in China’s national and local IC investment funds. 

This is in line with China’s effort to create global firms that are large enough to compete with industry 

leaders, especially from the United States. Another Chinese semiconductor company that participates in 

the national IC investment fund is China Electronics Corporation (CEC), a big SOE and the parent holding 

company of Shanghai Belling and Shanghai Huahong, two important Chinese semiconductor firms.  

The fact that two major Chinese semiconductor firms, SMIC and CEC, are both actively involved in 

the management of the presumably private IC equity investment funds raises doubts as to what degree 

these funds are really much different from China’s old direct subsidy method. More case study research is 

required to resolve this issue. 

Another unresolved question is whether the availability of IC industry equity funds will again lead to a 

competitive race that pits Beijing against Shanghai, Shenzhen, etc., with the result of duplicative 

investments that will end up giving rise to overcapacity. Furthermore, are there signs that policy decisions 

are less constrained by elaborate priority lists of “indigenous innovation” products and technologies? If 

these lists were still important, this would indicate that nothing much has changed. 

In any case, the establishment of the IC Industry Equity Investment Funds certainly does not imply that 

China is converging to a US-style, market-driven policy approach. Instead of a radical shift away from the 

traditional investment model used during the catching-up phase, a more likely outcome is the development 

of a hybrid model that seeks to combine the logic of equity investment fund management with the 

objectives of China’s IC development strategy. 

  



 

 

Part Three: Upgrading Prospects—Economic Reasons for 

a Bottom-up, Market-led Industrial Policy 

China's leadership is very conscious that the United States is way ahead in advanced semiconductors and 

that China has a long way to go to close this gap. At the same time, however, the policy documents that 

define China’s new policies for semiconductors also convey a new sense of optimism. Global 

transformations in semiconductor markets and technology are no longer only perceived as threats. In fact, 

China’s technology planners now seek to identify pathways to innovation-led development for China’s 

semiconductor industry that could benefit from those global transformations. 

Specifically, their attention seems to focus on four global transformations, which are expected to create 

new opportunities for China to move from catching up to forging ahead in semiconductors: (a) the demand 

pull from mobile devices, (b) new opportunities for China’s foundries in trailing-node semiconductor 

technologies, (c) changes in the IC foundry industry landscape, and (d) a new interest in strategic 

partnerships and mergers and acquisitions (M&A).  

The following analysis will examine the economic rationale behind each of these four perceived 

opportunities and what factors might determine China’s chances of success. While the opportunities are 

real, they all involve considerable uncertainty. An important finding is the precarious nature of these 

opportunities. In other words, basic parameters that determine how China will fare may change at short 

notice and in unpredictable ways. This implies that flexible policy implementation is required to cope with 

such uncertainty. If China wants to exploit the above opportunities, it needs to move toward a bottom-up, 

market-led approach to “industrial policy” guided by the principle of “smart specialization,” as defined 

later in this study. 

Chinese decision makers, both in government and industry, are convinced that China is now becoming a 

lead market for mobile devices, and hence can shape demand and technology trajectories. It is expected 

that the demand-pull from mobile devices will catalyze an upgrading of China’s IC design industry. 

Chinese IC foundries, in turn, may be more motivated to invest in capacity expansion and technology 

upgrading once demand from local chip design houses increases. Quoting again MIIT’s Miao Wei, 

China’s market for mobile devices and for a wide variety of IT equipment is booming, and hence should 

provide “favorable conditions for China to leapfrog ahead of others.”133 As demand for low-end budget 

smartphones is driving volume growth, it is expected that China can leapfrog into emerging markets for 

sub-$50 smartphones. 



 

China now is the world’s largest smartphone market with almost 700 million smartphone connections, 

surpassing the United States (197 million), Brazil (142 million), India (111 million), and Indonesia (95 

million).134 Low-cost smartphones designed in China are flooding the market. In fact, Android phones 

designed in China now represent more than 50 percent of the global market.135 In 2015, Chinese original 

equipment manufacturers (OEMs) are expected to design more than half of the world’s phones.136 

Data from the first half of 2014 indicate that smartphone shipments in China will exceed 400 million 

units in 2014, accounting for 93 percent of total mobile phone shipments in that market.137 China now is 

the ultimate prize for global smartphone vendors. In the first quarter of 2014, China contributed 15.8 

percent of Apple’s total revenues, due primarily to sales of iPhone devices in China. In the second quarter 

of 2014, China accounted for 37 percent of global smartphone shipments—some 108.5 million units.138  

Since 2008, the global market share of mobile phones produced in China has almost doubled, from 44 

percent to 81 percent in 2013.139 There is no doubt that China’s policy to promote a third international 

standard for 3G (third generation) mobile communications has been an important enabling factor for 

China’s success in the smartphone industry. China is now in a position to co-shape international mobile 

telecom standards. Both TD-SCDMA and TD-LTE standards have fostered the development of technical 

capabilities of IC design companies based in Greater China (Taiwan’s MediaTek, and China’s Spreadtrum 

and RDA).140 Global industry leaders (Qualcomm, Nvidia, Marvell, and Intel) are all eager to tap into the 

thriving China market. As latecomers to China’s TD (time-division) mobile telecom standards, these 

global firms are constrained by high fixed costs. But they have other huge advantages, such as superior 

technology and system integration capacity, and deep pockets due to the high licensing fees they can 

charge for their technology. 

Figure 2 shows that in the first quarter of 2014, Chinese vendors accounted for a 50 percent share of 

the China market. 

 



 

How sustainable is this shift toward China becoming a lead market in mobile devices? Take Xiaomi, 

which has been catapulted from practically nothing a few years ago to the third-largest smartphone vendor 

in China141 and fifth-largest globally. Xiaomi’s handsets have achieved almost cult-like status in China, 

and the company was for a while the darling of global media and investors.142  

After being valued at more than $45 billion and raising more than $1 billion in its latest round of 

funding, Xiaomi has joined Alibaba as the poster child of global investment funds. The stunning success 

of Xiaomi results from the fact that it sells smartphones for just half the price of the iPhone or Samsung’s 

Galaxy phones, despite the fact that performance features and services are only slightly below the 

competitors.  

For most observers, the key to success is innovative marketing. For example, to lower costs, Xiaomi 

cut out middlemen and distributors, selling only directly through its website. In addition, Xiaomi keeps 

each model on the market for two years—far longer than Apple does.143 As component costs drop over the 

two-year period by more than 90 percent, Xiaomi maintains its original price and pockets the difference. 

This allows Xiaomi to use leading-edge components from Qualcomm, Nvidia, and Broadcom, and it 

outsources production to Foxconn, Apple’s preferred contract manufacturer. 

It is important, however, to emphasize that much of Xiaomi’s success depends on the critical role 

played by a new form of strategic patenting that could destroy the value of patents not just in China, but 

also around the world.144 The real story, in a nutshell, centers on Xiaomi’s close links with the US 

smartphone chip vendor Qualcomm. Not only has Xiaomi received substantial equity investment from 

Qualcomm,145 but Xiaomi’s smartphones also use Qualcomm chips. Of critical importance is Qualcomm’s 

cross-licensing model in China, which prevents patent fights from breaking out among Qualcomm’s 

Chinese customers.146  

This arrangement clearly benefits companies such as Xiaomi that have avoided investing in building 

up a broad patent portfolio. For instance, Xiaomi has filed at most 1,600 patent applications (most of 

which were filed in the last two years). But a mere 124 patents have been granted, with only 13 being 

inventions (the rest are design and utility model patents).147 In comparison, Apple Inc. has been granted 

1,149 patents in China, about half of which are inventions. Samsung Electronics has been granted 11,877 

invention patents in China. And China’s first-generation smartphone vendors Huawei and ZTE both have 

strong patent portfolios. Huawei has almost 30,000 mobile phone patents (with 7,000 registered in 2014 

alone), and ZTE has more than 13,000 mobile phone patents. Both Chinese companies complain about 

“unfair” treatment as a result of Qualcomm’s “cross-licensing model.”   

However, Xiaomi’s patent-avoiding catching-up strategy may now be reaching its limits. On February 

9, 2015, a year-long antitrust probe against Qualcomm by China’s National Development and Reform 

Commission (NDRC) has culminated in an agreement that appears to constrain Qualcomm’s “cross-

licensing model.”148 Chinese owners of large patent portfolios like Huawei, ZTE, and Lenovo may benefit 

from this agreement. However, their immediate response was one of disappointment, arguing that the 

NDRC should have forced greater changes to Qualcomm’s licensing procedures. 

In any case, there is little doubt that the NDRC-Qualcomm resolution will leave Xiaomi exposed to 

potential legal challenges from large foreign patent owners, as well as its Chinese competitors.149 Once 

Xiaomi will have to pay licensing fees, this will substantially raise its cost burden and further compress its 

already quite low profit margins, estimated to be around 1.8 percent at present. This raises the question 



whether the aforementioned massive capital injection by foreign investors will allow Xiaomi to force its 

way out of the patent trap, for instance, through massive investments in existing patent portfolios, with the 

help of patent monetization companies.150 

Xiaomi’s current response is to diversify into its own brand-name air purifiers and wearable devices. 

Analysts however discern a lack of coherence in the company’s diversification efforts. In the end, as long 

as Xiaomi does not expand its patent portfolio, there is reason to doubt whether the company can sustain 

its earlier rapid growth. In fact, Xiaomi during 2015 has been hit by a flood of new lower-cost competitors 

who quickly copy key design features of Xiaomi’s smartphones. In addition, there are increasing doubts 

that the move into global branding will succeed. The rise and fall of China’s sportswear company Li-Ning, 

one of China’s best-known brands, indicates possible limitations of a premature leap into global branding 

without a robust patent portfolio.151 

The story of Xiaomi indicates that cutting corners to forge ahead without R&D and a growing patent 

portfolio may not be sustainable. According to a review of Xiaomi’s smartphone technology,"Xiaomi has 

promise, but it is far from the world-dominating juggernaut that Western media makes it out to be."152 Its 

success has been for 3G smartphones only, and not yet for leading-edge 4G/LTE devices.153 In fact, 

China’s 4G smartphone market has failed to surge as expected, and most Chinese vendors’ domestic 

shipments did not achieve any growth.154 It is too early to assess whether this slow growth of 4G 

smartphone demand indicates that the demand-pull effect from mobile devices is already being weakened.  

If Chinese smartphone makers really want to move from catching up to forging ahead, they are faced 

with a very tight global oligopoly in this industry, and hence face severe upgrading barriers. Data for the 

first quarter of 2014 show that the combined global market share for the two dominant smartphone 

operating systems (Google’s Android and Apple’s iOS) has increased to 96.4 percent, leaving little space 

for latecomers like Xiaomi to differentiate themselves through alternative operating systems.155 

This of course raises the question whether China really has a broad enough portfolio of core 

technologies and the ecosystem required to sustain the move toward becoming a lead market for mobile 

devices. Or are these expectations a bit premature? 

In any case, both the Chinese government and multinational corporations (MNCs) clearly believe that 

the shift toward China becoming a lead market in mobile devices is real. As a result, MNCs are all trying 

to position themselves so that they can sustain market access in the future. It is this perception that seems 

to drive some of the other global transformations, discussed below, and especially the strategic 

partnerships between Chinese companies and global industry leaders discussed in Section 5. 

Part One of the study described a fundamental challenge for China’s new policy to strengthen its 

semiconductor industry: China’s domestic semiconductor manufacturing (i.e., wafer fabrication) 

technology and capabilities have failed to keep up with the country’s IC design capabilities and needs.  

This raises the question about which of the following propositions should carry greater weight in 

shaping China’s policy responses: 

 



 

 China’s technology gap in wafer fabrication today may matter less, as China’s IC design houses 

can use a great variety of fabs and design services across Asia to tape-out their design needs, 

ranging from top-tier, leading-edge process technology foundries (like Taiwan’s TSMC) down to 

highly specialized niche foundries for analog devices, which do not require leading-edge 

processes, or 

 China’s technology gap in wafer fabrication may, in the medium and longer term, substantially 

constrain efforts to upgrade its design industry because access to leading-edge foundry capacity 

may be denied during high-growth periods, and because proximity between design and wafer 

fabrication may still be critical for effective tape-out of leading-edge devices. 

A survey of IC design firms in 2013 reported that proximity to foundries is perceived to be more 

important by Chinese IC design houses than by US design houses because Chinese firms have weaker 

technology capacity—and hence weaker bargaining power—in negotiations with large foundries like 

TSMC.156  

That broad proposition, however, needs to be differentiated. Industry observers emphasize that the 

advantages or disadvantages of proximity to foundries differ, depending on the capability sets and 

bargaining power of different firms. The pros and cons also differ across product markets and market 

segments—design houses, for instance, that focus on analog, mixed-signal designs do not need access to 

leading-edge process technology, but are well-served with trailing-node process technology. 

This study suggests that more specifics are needed about the precise nature of the policy challenge. 

One could ask, for instance, more targeted questions, such as: As China-based design houses are ramping 

up 28-nanometer chip orders at TSMC, as reported in August 2014,157 would they be better off if SMIC or 

any other China-based foundry could have a proven 28-nanometer process technology ready and could 

provide the full solution (fabrication of the design plus supporting design services that are especially 

important for latecomers like Chinese IC design firms)? 

China’s technology planners, who have shaped the Guidelines, seem to have taken this more focused 

and pragmatic approach. Based on their research on the global semiconductor industry, the planners expect 

that significant and stable markets for trailing-node semiconductor technology (i.e., 28 nanometers and 

above) may open up new opportunities for Chinese foundries to gradually gain market share and improve 

their profit margins in these technologies. The primary beneficiary is expected to be SMIC, which, after 

all, is now the fifth-largest global foundry. 

The underlying economics works roughly as follows: At this stage of the semiconductor cycle, trailing 

nodes (28 nanometers and higher) actually carry higher margins than the leading-edge technology nodes 

below 28 nanometers. This is so because most of the equipment used to produce trailing nodes is either 

partially or fully depreciated, so trailing nodes don’t have the burden of depreciation. According to one 

observer, “trailing nodes may be returning higher margins because they are being manufactured in fully 

depreciated wafer fab facilities.”158   

On the other hand, producing devices at 20 nanometers and below is extremely expensive, resulting 

from the escalating cost of R&D, production equipment, and tools. There is an intense debate within the 

industry as to whether the cost of producing leading-edge devices will decline and, if so, at what pace. But 

it seems that the current consensus position within the industry is that barriers to such cost reductions will 

remain substantial for a considerable time. 



Thus, second-tier foundries like SMIC may have a limited window of opportunity to compete in 

trailing-node technologies. They may be able to catch up with the leaders in technology and gradually gain 

share and improve their margin in these trailing nodes. Industry sources report that both SMIC and UMC 

actually have been gaining market share away from TSMC in these trailing nodes.159 

This window of opportunity, however, may be closing soon. Once a second-tier foundry like SMIC is 

adding additional capacity, this will require new facilities with additional depreciation  charges, which will 

reduce margins. And if more foundry capacity would be added, leading to excess capacity, the resultant 

cost increases would erode profit margins. 

SMIC’s management seems to bet that the trailing-node upgrading trajectory will work. But the 

challenge to achieve this goal will be formidable. According to industry observers, SMIC is two 

generations behind that of Taiwan Semiconductor Manufacturing Co. (TSMC), the world's largest contract 

chipmaker. In the 2013 IC Foundries Report, SMIC has retained its position as the fifth-largest global IC 

foundry, and it has grown by 28 percent in 2013. However, in terms of its production capacity, SMIC 

remains a minnow compared to the three global industry leaders—Taiwan’s TSMC and UMC, and US-

headquartered Global Foundries. 

In addition, SMIC's net profit is not even one-thirtieth of TSMC's, explaining why China's 

semiconductor foundry sector, without government support, lacks the capital needed to ramp up 

production and compete in the trailing-node processes. While the leading Taiwanese foundries (TSMC, 

UMC, and Powerchip) have a combined 60 percent share of worldwide 2013 foundry revenues, the 

combined share of China’s SMIC and HHGrace is less than 5 percent. 

According to the most recent Global and China Wafer Foundry Industry Report, 2013–2014, SMIC's 

major clients include Chinese IC design companies such as  Spreadtrum, RDA, HiSilicon, GalaxyCore 

Inc., Rockchip, Allwinner Technology, GigaDevice, and  Fudan Microelectronics. These companies use 

SMIC primarily for products that rely on government orders, such as social security cards, ID cards, SIM 

cards, and UnionPay cards. As a result, 40 percent of SMIC's revenue comes from the low-end 0.15/0.18-

micrometer technology, while TSMC's revenue from below 65-nanometer technology accounted for 71 

percent of the total.160 In other words, many of SMIC’s foundry service contracts are heavily dependent on 

the government, resulting in their lower efficiency.  

China’s technology planners nevertheless seem to be convinced that SMIC may be able to reap 

latecomer advantages for trailing-node technology (28 nanometers and above), provided, of course, that 

appropriate support policies are in place. The underlying economic rationale is aptly summarized by 

Tsinghua University’s Wei Shaojun: “If the advanced processes…[i.e., below 28 nanometers]…cannot be 

brought into mass production on schedule, a major shortage of chips using the 28-nanometer process could 

emerge before 2017. That would give SMIC, which received 28-nanometer orders this year from 

Qualcomm, a chance to vault to the front of the pack. By 2017, global demand for the 28-nanometer 

process will be four million wafers a month. Right now, capacity hasn't even reached three million.”161 

China-based IC design companies (both domestic and foreign) are of critical importance, as they 

account for 40 percent of SMIC’s revenues.162 To address the real needs of its Chinese customers, SMIC 

pursues a flexible approach: “Over 28-nanometer process technology is fungible. In other words, those 

new 28-nanometer process lines are also capable of 40-nanometer products.”163  



 

According to SMIC’s website, the company’s 28-nanometer process technology was scheduled to be 

ready for foundry customers by the end of September 2014. A collaboration, announced in July 2014, 

between SMIC and Qualcomm on 28-nanometer wafer production in China is expected to accelerate this 

upgrading process.164 In addition, SMIC seeks to diversify into potentially profitable specialty foundry 

niche markets for embedded EEPROM platforms165 and micromechanical systems (MEMS).166  For 

instance, SMIC developed an embedded EEPROM platform, which had been adopted by a majority of 

China's bankcard IC design houses. On microelectromechanical systems (MEMS), SMIC cooperates with 

Silicon Labs, a leading specialist fabless design company in the United States. 167 

According to an industry observer who has requested anonymity, SMIC’s strategy has been focused on 

“stable niche markets (sensors) and trailing-node technologies plus services, something that TSMC was 

not interested in….It was a wise decision on SMIC's part to stop chasing Taiwanese [markets] and to seek 

growth opportunities beyond TSMC-dominated, leading-edge process markets.”168 

Thus far, China’s trailing-node upgrading strategy for its foundry industry has produced two results: (a) an 

emerging 12-inch wafer fabrication cluster, centered on SMIC; and (b) an 8-inch foundry cluster, focused 

on another Chinese company, HHGrace. As discussed below in Section 4, it remains to be seen whether 

these achievements are sufficient to transform China’s foundry industry into a credible global player. 

The 12-inch wafer fabrication cluster, centered on SMIC 

China has decided to develop a supply chain focused on 12-inch IC manufacturing fabs, centered on 

SMIC.169 As part of this target, SMIC seems to focus on 12-inch wafer fabrication facilities with trailing-

node process technologies of 28 nanometers and above. 

In August 2014, SMIC and Jiangsu Changjiang Electronics Technology Co. Ltd (JCET) announced a 

joint venture for 12-inch bumping and related testing, to be established in Jiangyin National High-Tech 

Industrial Development Zone in China’s Jiangsu Province. The joint venture can benefit from Jiangyin's 

unique location and mature industrial environment to quickly set up the 12-inch wafer bumping170 and 

wafer testing production line, specifically for circuit probe (CP) testing.171 In addition, the joint venture 

can also utilize JCET's advanced packaging production line, located nearby. For SMIC, the joint venture 

with JCET will facilitate ramping up of its 28-nanometer mass production. For China’s IC design industry, 

this emerging 28-nanometer supply chain will shorten the overall manufacturing cycle time. 

The 8-inch foundry cluster, focused on HHGrace 

HHGrace (incorporated through the merger of Shanghai Huahong NEC Electronics Company and Grace 

Semiconductor Manufacturing Corporation) produces 8-inch, pure-play foundry services covering 

technology solutions from 1.0-micrometer172 to 90-nanometer process nodes, focusing on advanced and 

differentiated technologies—including eNVM (embedded non-volatile memory), power management IC, 

power discrete, RF (radio-frequency electronics), and CMOS image sensors, as well as standard logic and 

mixed-signal sensors.  

With three 8-inch wafer-fabrication facilities in Shanghai, HHGrace offers production capacity of over 

124,000 8-inch wafers per month. HHGrace is also seeking to upgrade its capacity to provide foundry 

solutions for MEMS (microelectromechanical systems) solutions through a strategic partnership with 

Shanghai Quality Sensor Technology Corporation (“QST”), a Chinese company producing high-end 



magnetic sensors and MEMS sensors.173 As SMIC is also diversifying into the MEMS market niche, there 

is reason to be concerned about a lurching threat of overcapacity. 

Whether China might succeed in its trailing-node strategy depends on the impact of significant recent 

changes in the IC foundry industry landscape. It is an open question at this stage how the new global 

foundry landscape might affect China’s efforts to upgrade its semiconductor industry. It is unclear, in 

particular, whether the emerging new global foundry landscape will create new entry possibilities for 

SMIC and other Chinese foundries.  

As is so often the case in this industry, Apple acted as a catalyst for change. In response to acrimonious 

and unresolved patent wars, Apple switched from Samsung to TSMC as the sole supplier of Apple’s next-

generation application processors. As a result, the global foundry landscape is changing beyond 

recognition.  

For a while, it looked like Apple would be TSMC’s only relevant customer for 20-nanometer 

processors, providing it with quite some bargaining power as a monopsonist. As long as TSMC remains 

the only meaningful foundry supplier of 20-nanometer process technology, this would imply that prices 

for 20-nanometer foundry services would be negotiated between a monopsonist (Apple) and a monopolist 

(TSMC).  

If such a market structure prevails, Chinese IC design firms would find it quite difficult to gain access 

to TSMC foundry services. As lower-tier customers, Chinese IC design firms are likely to be charged 

higher prices. But higher chip fabrication cost is arguably not the main concern. The main barrier to using 

TSMC’s foundry capacity is what the industry calls MOQ, or minimum order quantity. Chinese IC design 

firms clearly are vastly disadvantaged relative to Apple, and may well end up having to wait for a long 

time to get their chips fabricated (“taped-out” in industry parlance). 

 In early 2014, it became clear that Chinese IC design firms were unlikely to have secure access to 

TSMC’s foundry services. TSMC announced that its production capacity was almost fully booked for the 

fourth quarter of 2014. TSMC’s nearly sold-out wafer production has placed most IC design houses in a 

dilemma as to whether they should queue up at TSMC for capacity. Since lead times for wafers usually 

extend to four to six months during peak business cycles, IC design houses may receive deliveries only in 

the first half of 2015 for wafer orders placed in the fourth quarter of 2014. Hence, Chinese  IC design 

companies would suffer, given that time-to-market is of critical importance for success.  

As timely and cost-effective access to TSMC’s capacity will become even more difficult, this would in 

principle provide new opportunities for SMIC and other Chinese foundries to gain business from Chinese 

IC design companies, provided that SMIC will succeed in accelerating its upgrading to 28-nanometer 

process technologies. On the positive side, there are indications that SMIC’s focus on trailing-node 

technologies has already pushed down prices and MOQs. This is important for Chinese IC design 

companies, as it may facilitate timely and cost-effective access to foundry capacity in China. Most 

importantly, Chinese IC design companies will have to struggle less with TSMC’s demanding MOQ 

requirements. 



 

In the meantime, however, Apple’s “big bang” move to drop Samsung as its foundry supplier has now set 

in motion a chain of events that are likely to change further the global foundry landscape. But at this stage 

there is no way to predict possible outcomes. Nor is it possible to anticipate how all of this will affect 

China’s efforts to upgrade its foundry industry. 

For Samsung, the loss of Apple’s foundry contracts is a massive setback. But Samsung is fighting 

back, and the company now seeks to compete head on with TSMC in the pure-play global foundry 

business for leading-edge integrated circuits. Foundry work remains an important segment for Samsung, 

and the company has announced an investment of $14.7 billion into a new, cutting-edge wafer fab that will 

use leading-edge wafer size and process technologies in order to attract foundry contracts from IC design 

companies.174  

Samsung now has become the fourth-largest IC foundry, behind TSMC, Global Foundries, and 

UMC.175 In 2013, Samsung had a 15 percent increase in its foundry sales and was less than $10 million 

behind the third-largest IC foundry in the world—UMC. According to IC Insights, “Samsung has the 

ability (i.e., leading-edge capacity and a huge capital spending budget) and desire to become a major force 

in the IC foundry business. It is estimated that the company’s dedicated IC foundry capacity reached 

150,000 300-millimeter wafers per month in the fourth quarter of 2013. Using an average-revenue-per-

wafer figure of $3,000, it is estimated that Samsung’s IC foundry business segment has the potential to 

produce annual sales of about $5.4 billion.”176  

Another potentially transformative event is IBM’s decision to get rid of its semiconductor fabrication. 

Since the beginning of 2014, there was intense speculation about who would acquire IBM’s 

semiconductor assets. For some observers, it seemed “…quite logical that a sale of IBM’s chip 

manufacturing would be to China.”177 In the end, IBM’s foundry operations were transferred to Global 

Foundries, as announced on October 21, 2014.178 In a quite unusual arrangement, IBM pays Global 

Foundries $1.5 billion simply to get rid of its unprofitable chip manufacturing business. In a statement, 

IBM seeks to justify this embarrassing retreat, stating that the move would save it billions of dollars the 

company would otherwise have to spend to keep upgrading its facilities for the next generation of chip 

technology.179 

The deal involves two IBM fabs: (a) East Fishkill, New York, with a 15,000-wafers-per-month 

capacity, which has just ramped up the 22-nanometer process used to make IBM’s Power 8 processors and 

where 14-nanometer technology is under development; and (b) Burlington, Vermont, with a 45,000-

wafers-per-month capacity—a specialty fab for analog devices, much of it for the defense industry.  

There are still considerable regulatory hurdles, not only because of the defense-related products, but 

also because Global Foundries is primarily owned by the government of Abu Dhabi, and hence requires 

approval of the deal by the Committee on Foreign Investment in the United States (CFIUS). But if the deal 

goes through, it would not only expand Global Foundries’ capacity by more than 10 percent, but it also 

would add more than 10,000 IBM semiconductor patents. IBM, after all, has been one of the founding 

fathers of semiconductor technology. IBM’s semiconductor patent portfolio will thus be quite valuable, 

especially those patents that cover IBM’s 22-nanometer and especially its 14-nanometer technologies. 

It is unclear to what degree the IBM–Global Foundries deal will affect China’s plans to upgrade its 

semiconductor foundry industry. Taiwan’s UMC most likely will be negatively affected. In light of the 



earlier speculations that China might be the recipient of IBM’s foundry assets, it is worthwhile asking: 

Why did China not acquire the IBM semiconductor business? Were there US national security 

considerations involved? Or were there doubts as to whether SMIC would have the level of competency 

needed for ongoing support of IBM’s main line of business? 

Another important player in this transformation of the global foundry landscape is Intel. By 

establishing its own rapidly growing Custom Foundry Group, Intel demonstrated that it intends to play an 

active role at the top end of the global foundry industry. Intel is actively recruiting worldwide for top 

foundry service specialists. With locations in the United States, Canada, and India, Intel’s strategy is to 

provide “select customers strategic access to our leading-edge process technology and manufacturing 

services…[as well as] turnkey services…[such as] ASIC design services, specialty IP, wafer 

manufacturing, packaging, and testing.” 180 A first step was a 12-year agreement, signed in February 2013, 

with Altera, a leading US fabless chip design company.181 In addition, Intel is expected to add two 

Chinese IC design companies (Rockchip and Spreadtrum) as foundry customers.182 

In the end, intensifying competition in the global foundry business is all driven by wafer price 

negotiations—and all the leading fabless companies are searching for ways to escape the high prices 

charged by TSMC. 

From China’s perspective, what matters is that the industry clearly is in turmoil due to intensifying 

competition among a small band of foundries that are able to offer high-volume, leading-edge foundry 

production over the next five years. This leading group of foundries includes TSMC, Global Foundries, 

UMC, Samsung, and Intel, but China’s SMIC is not part of this exclusive club. These five leading-edge 

technology foundry leaders are fierce competitors—their main goal is to put pressure on TSMC to reduce 

its foundry service prices for leading-edge semiconductors. In fact, it is now expected that pricing will 

likely come under pressure, and that this may even be the case for leading-edge devices. 

As a result, a recent forecast of growth patterns in foundry sales expects the 2014 leading-edge 28-

nanometer-and-below foundry market to be about $5.1 billion, a 72 percent increase in size as compared to 

2013.183 The report concludes: “Not only is the vast majority of pure-play foundry growth coming from 

leading-edge production, most of the profits that will be realized come from the finer feature sizes as 

well.” 

For China, one possible impact of the emerging new global foundry landscape may well be to reduce 

the scope of its trailing-node upgrading strategy. In the end, it is unclear at this stage whether the emerging 

global foundry landscape will support China’s upgrading efforts in this industry, and how all of this will 

affect China’s new push in semiconductors. This provides yet another example of the deeply entrenched 

uncertainty that characterizes the dynamics of semiconductor industry development. In order to forge 

ahead through innovation in semiconductors, there is no doubt that China needs to experiment with a 

bottom-up and progressively more market-led approach to industrial policy. 

As described in Part Two of the study, strategic partnerships, joint ventures, and mergers and acquisitions 

(M&A) are important ingredients of China’s new policy on semiconductors. Two objectives are driving 

these efforts: On the one hand, M&A among domestic firms are expected to create new opportunities for 

economies of scale and scope, and for creating synergies among firms with different specialization 



 

patterns and capabilities. A second objective is to gain access to cutting-edge technology and best-practice 

management techniques through strategic partnerships and joint ventures with leading global 

semiconductor firms. 

On July 19, 2014, Tsinghua Unigroup announced that it was arranging for a merger between Spreadtrum 

and RDA.184 Concluded in July 2014, the main goal of this acquisition is to create a credible competitor in 

the IC design market for low-end budget smartphones, not only against Taiwan’s MediaTek, but also 

against the emerging challenge from Qualcomm.185 Since 51 percent of Tsinghua Unigroup is owned by 

Tsinghua Holdings, a 100-percent state-owned limited liability corporation funded by Tsinghua 

University, the Spreadtrum-RDA merger is expected to deliver a new, state-owned, consolidated entity 

that might be able to generate sufficient economies of scale and scope. 

On paper at least, the merger between Spreadtrum and RDA offers significant potential synergies. As 

one Chinese semiconductor industry observer explained, "Spreadtrum is weak in everything except TD-

SCDMA, while RDA is strong in RF. Both are weak in application processors.…Spreadtrum's integrated 

circuit R&D is weak, but … [the company is] strong in software. Meanwhile, RDA is very strong in IC 

R&D, but has no real software development." 186  

A similar assessment is offered by a US-based industry observer: “If you wanted to create a China-

based company that could (with a lot of work and a lot of money) someday rival Qualcomm, Spreadtrum 

and RDA are the two companies that I would pick."187 Whether this merger will work, however, remains 

an open question. Both companies started out with very different business models.188  

RDA is proud of its local roots, initially providing low-cost RF (radio frequency) circuits, especially to 

Chinese Shanzhai handset vendors. RDA’s strategy relies on access to cheap, well-trained local 

engineering talent for chip design. These engineers have graduated from Chinese universities, and RDA 

willingly takes on the task of providing them with real-world design experience. Through intensive use of 

domestic engineering talent, RDA engages in exceptionally rapid cycles of prototyping and new product 

development. RDA chips don’t need leading-edge process technology, and hence can rely on foundries 

with older technology. This low-key and pragmatic business model has allowed for rapid catch-up in 

capabilities and a sustained growth in market share at the low end of the market. 

Spreadtrum, on the other hand, followed the path initially blazed by Taiwan’s MediaTek, providing a 

turnkey platform that combines baseband and RF chips, along with the relevant associated software 

solutions. Leo Li, chairman, CEO, and president of Spreadtrum Communications, Inc., has more than 23 

years of experience in the wireless communications industry, and has worked for Broadcom, Rockwell 

Semiconductors, and Ericcson. Since Li joined Spreadtrum in May 2008, the company has followed a 

remarkable strategy of technology leapfrogging into trailing-node process technology. This strategy has 

enabled it to offer feature-rich phones and move rapidly into low-end smartphones. A key milestone came 

in October 2010, when Spreadtrum engineers successfully prototyped a 2.5G integrated chip solution 

using 40-nanometer process technology, which provided the basis for a 95 percent increase in sales in 

2011.   

Spreadtrum’s focus on trailing-node process technology culminated on June 23, 2014, with the 

introduction of a quad-core smartphone platform (the “SC883XG”) designed with advanced 28-nanometer 

process technology, which integrates diverse third-generation mobile telecommunications standards, 



including China’s TD-SCDMA standard.189 Spreadtrum's adoption of more advanced semiconductor 

process technology delivers higher performance and lower power consumption, providing handset makers 

with a cost-effective solution for mid- to high-end handset models. 

Forcing together two companies with very different cultures has triggered raw emotions and turmoil 

among RDA employees, who object to it. RDA’s chairman and CEO, Vincent Tai, who reportedly resisted 

the Tsinghua Unigroup's acquisition plan, was fired by the RDA board in late 2013.190 This apparently has 

created some bad blood in the company. It remains to be seen whether Spreadtrum’s current commercial 

success as a new, combined organization will, over time, help to heal those scars. 

China’s efforts to realize partnerships and M&A with leading global semiconductor firms are facilitated by 

a tsunami of M&A deals in the global semiconductor industry. During the first  half of 2015, the value of 

M&A deals surged to $72.6 billion, up from $16.9 billion over the whole year of 2014 (see figure 3).191  

 

 
 

 NXP (a spin-off of Philips) announced an agreement in March to buy Freescale (a spin-off of 

Motorola) for $11.8 billion in cash and stock.192   

 In late May, Avago announced a deal to acquire Broadcom for about $37 billion in cash and 

stock.193 

 On June 1, Intel reported it had struck an agreement to buy Altera194 for $16.7 billion in cash.195   

 

This rush into M&A deals is driven by the rising cost of moving to leading-edge multicomponent 

semiconductors (MCOs) and process technologies. As a result, the semiconductor industry is experiencing 

a growing pressure to consolidate size and market power through partnerships and M&A.196  



 

It is unclear how the tsunami of M&A will affect China’s efforts to forge ahead in the semiconductor 

industry. On the one hand, the proliferation of major M&A deals will further increase the concentration of 

the global semiconductor industry, and hence may increase barriers to entry for latecomers like China. 

According to IC Insights, “2015 has become a perfect storm for acquisitions, mergers, and consolidation 

among major suppliers, which are seeing sales slow in their existing market segments and need to broaden 

their businesses to stay in favor with investors.…The increasing number of mergers and acquisitions, 

leading to fewer major IC manufacturers and suppliers,”197 is increasing the concentration in the 

semiconductor industry.  

On the other hand, the M&A tsunami seems to have simultaneously increased the interest and 

willingness of foreign firms to engage with Chinese firms. To some degree, this reflects a perception in the 

headquarters of global firms that the balance of power is shifting, providing China with greater bargaining 

power. China’s emerging role as a lead market for mobile devices no doubt acts as a powerful magnet to 

global industry leaders, both in the semiconductor and in the mobile device industry, to secure long-term 

access to the China market. In fact, the leading global players, and especially US firms, are all now 

experimenting with strategic partnerships and M&A with Chinese IC design companies and foundries.198  

In other words, China’s effort to push forward with the upgrading of its semiconductor industry takes 

place at a time of quite dramatic changes in the global semiconductor industry. This raises two questions: 

Under what conditions might these global transformations facilitate China’s attempt to forge ahead in 

semiconductors? And what adjustments in China’s policies might actually be conducive for accelerating 

the transition to forging ahead? 

China’s technology planners seem to believe that, if handled correctly, the new interest by global 

industry leaders in strategic partnerships could create new opportunities for Chinese firms to engage in 

global technology sourcing. 

Important examples of this new round of US-Chinese partnerships in semiconductors include, but are 

not restricted to, the following recently announced agreements. 

Qualcomm/SMIC 

On July 2, 2014, Qualcomm and SMIC announced that they are working together on 28-nanometer wafer 

production for Qualcomm’s latest Snapdragon processors in China.199 Qualcomm, the leading baseband 

cellular processor company, states that it will offer support to accelerate the development of SMIC's 28-

nanometer process technology.200 

If Qualcomm sticks to its commitment to share critical know-how, this agreement would be a big win 

for SMIC. It would enable China’s leading foundry to implement its trailing-node upgrading strategy, 

which depends on the advancement of its 28-nanometer technology.  

But what is in it for Qualcomm?   A combination of the following motivations may have been 

instrumental in Qualcomm’s decision. First, the catalyst most likely has been the pressure exerted by 

NDRC. As Qualcomm had been singled out by the Chinese antitrust authority, appeasing the Chinese 

government by contracting some 28-nanometer production to SMIC might clear the air between the 

parties. In addition, it is also a very lucrative business.  
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Second, there is a general shortage of 28-nanometer production capacity, so Qualcomm may not have 

had much choice but to resort to second-tier production capacity available at SMIC. But SMIC is not 

Qualcomm’s only option. On October 14, 2014, UMC announced that it has received orders from 

Qualcomm to produce 28-nanometer chips for fourth-generation LTE smartphones, with shipments to 

begin in the fourth quarter of 2014.201 Again, this indicates how unpredictable these global transformations 

are, and hence how precarious key assumptions are about China’s industrial upgrading scenarios for 

semiconductors. 

Third, Qualcomm, like other leading fabless design companies, may seek to use diversification of 

foundry suppliers not only to get better pricing at SMIC, but also to induce price reductions by TSMC.  

Fourth, as Qualcomm seeks to outmaneuver Taiwan’s MediaTek and China’s Spreadtrum in the low 

end of the smartphone market, a strategic partnership with China-based SMIC might enhance the chances 

to gain design-ins from Chinese smartphone vendors. This motivation has gained further urgency, as 

Spreadtrum has recently received a $1.5 billion investment from Intel (further discussed below). 

An additional motivation for Qualcomm’s decision to link up with SMIC might reflect a more 

fundamental shift in the semiconductor industry. As indicated earlier in this study, there is an intense 

debate within the industry whether the cost of producing leading-edge devices will decline and, if so, at 

what pace. Five industry giants—TSMC, Global Foundries, UMC, Samsung, and Intel—are betting on a 

speedy transition to leading-edge process technologies, starting with 20-nanometer devices. However, 

another equally influential group contends that barriers to such cost reductions will remain substantial for 

a considerable time. 

Take, for instance, the respected industry figure Zvi Or-Bach,202 who argues that “dimensional scaling 

beyond 28 nanometers would not provide reduction of SoC (system-on-chip) cost and, accordingly, 28 

nanometers could be the preferred node for many years.”203 The Global Semiconductor Alliance (GSA), in 

fact, has established a 3D-IC Packaging Working Group, reflecting the importance of this potentially 

disruptive move towards 3D-IC based on 28-nanometer process technology.204 

Qualcomm apparently has decided to support this approach. At the 2014 Design Automation 

Conference (DAC), Qualcomm declared: “One of the biggest problems is cost. We are very cost sensitive. 

Moore 's Law has been great. Now, although we are still scaling down, it's not cost-economic anymore. It's 

creating a big problem for us."205 

In other words, Qualcomm needs to find production partners for monolithic 3D chips. As TSMC is not 

taking the lead in 3D chips, Qualcomm may bet that SMIC, after establishing a good relationship with 

Qualcomm in 28-nanometer process technology, will continue to upgrade its foundry capacities into 

monolithic 3D chips. According to SMIC’s website, “SMIC will also extend its technology offerings on 

3DIC and RF front-end wafer manufacturing in support of Qualcomm as its Snapdragon product portfolio 

continues to expand."206 Or-Bach argues that, while SMIC lags behind TSMC in leading-edge nodes, this 

does not disqualify SMIC from using the Qualcomm deal to develop a strong position in 28-nanometer 

technology. If it is true that the value of the more advanced nodes is diminishing, then the SMIC-

Qualcomm deal might suggest that “SMIC is positioning itself to lead in the next-generation technology 

driver—monolithic 3D—using the most effective node for years to come. If the rest of the foundries will 

ignore it, they may find themselves trailing behind SMIC in a few years, in what by then could become 

THE technology driver.”207 



 

This trend toward involving SMIC in global partnerships seems to continue. In June 2015, SMIC 

forged a joint venture with Huawei, Qualcomm, and the IMEC Research Institute in Louvain, Belgium, to 

develop its own technology for making 14-nanometer chips.208 SMIC Advanced Technology R&D intends 

to have its 14-nanometer process in production by 2020. This will be a major leap forward for chip 

manufacturing capability in China.209 

Global partnerships through M&A and joint ventures have also been increasing in China’s 

semiconductor and assembly industry. Important examples include:210 

 In May 2013, ASE acquired Toshiba’s Wuxi plant (US$11 million).211 

 In December 2013, Texas Instruments (TI) acquired the UTAC facility in Chengdu.212  

 In June 2014, Siliconware started the third phase for its facility in Suzhou, and will add advanced 

packaging there.213  

 In April 2014, Nepes, a Korean supplier of wafer bumping services, signed an agreement for a 

wafer-package joint venture in Huai’an, Jiangsu Province.  

 In August 2014, SMIC and JCET established a joint venture in Jiangyin to set up a 12-inch wafer 

bumping and circuit probe testing production line.214  

 In September 2014, Wafer Level CSP Co., Ltd, a leading Chinese supplier of semiconductor 

assembly services, merged with Gerad Suzhou. 

 Then, in November 2014, three mergers occurred: TI announced the opening of a 300-millimeter 

wafer bumping facility in Chengdu, JCET announced the acquisition of Stats Chippac ($780 

million), and Huatian acquired FlipChip International ($42 million).215  

Global partnerships and M&A also are gathering momentum in China’s IC design industry. Among 

partnerships initiated by US firms, of particular interest are Intel’s investments in two Chinese fabless 

companies, Rockchip (for tablet ICs) and Spreadtrum (for smartphone ICs). 

Intel/Rockchip  

In May 2014, Intel announced that it has entered a strategic agreement with Fuzhou Rockchip Electronics 

Co., a Chinese fabless IC design company focused on Android tablets,216 to accelerate and expand the 

portfolio of Intel-based solutions for tablets. 

This deal had well-calculated commercial and technological features. For Intel, it could certainly 

accelerate time to market for its tablet-related processors. There may also be a substantial public relations 

component, as Intel can now make the claim, “we have a Chinese partner.”  

A unique feature of the Android tablet market is that China-based IC design houses like Rockchip, 

Allwinner Technology, and Actions Semiconductor have become the main suppliers of tablet chips. The 

reason for this is not technological superiority, but the simple fact that leading international smartphone 

chip design companies have neglected this market. For them, the tablet chip market was unattractive 

because global demand for tablets is only about one-fifth of the smartphone market, and prices for tablet 

chips are only about one-third of those for smartphone chips.217 



The success of Chinese tablet chip designers has been a wake-up call for companies like Intel, which 

aimed to ship 25 million tablet processors in the second half of 2014.218 For Intel, the link with Rockchip 

is expected to provide it with Rockchip’s ecosystem in China, including its software support and existing 

back-end component and market channel relationships.219 An important motivation for Rockchip, 

apparently, is the intensifying competition between tablet chip design based on ARM processors, which 

has caused Rockchip’s profits to fall and narrowed its options to differentiate itself from competing design 

houses. 

In short, the Intel-Rockchip partnership may well have positive effects on the upgrading of China’s IC 

design industry, provided, of course, that both companies find ways to establish effective mechanisms for 

technology transfer and absorption. 

Intel/Spreadtrum  

On September 24, 2014, Intel announced that it will pay $1.5 billion for a 20 percent stake in two Chinese 

mobile IC design companies (Spreadtrum Communications and RDA Microelectronics) through a deal 

with Tsinghua Unigroup, the government-affiliated private equity firm that owns the two mobile 

chipmakers. This deal is quite complex, and many essential data points have not yet been made public. For 

instance, how much of the $1.5 billion was paid in cash? What are the contractual arrangements for 

sharing intellectual property? And does this involve an IC fabrication deal for Intel’s Custom Foundry 

Group? 

In principle, this deal could provide a boost to China’s efforts to upgrade its IC design industry. If 

RDA and Spreadtrum were able to absorb Intel’s technology, this deal could empower these two 

companies to compete head on against Qualcomm and Taiwan’s MediaTek. At the same time, Chinese 

smartphone vendors might also benefit, as they now would have an alternative to costly Qualcomm 

chipsets. 

As for Intel’s motivations, the company’s website states that “[t]he purpose of the agreements is to 

expand the product offerings and adoption of Intel-based mobile devices in China and worldwide.”220 

Since a new CEO took over at Intel in 2013, the company has pursued an array of deals and strategies to 

ensure its chip technology gets into more smartphones and tablets. Reflecting Brian Krzanich’s 

background in semiconductor fabrication, Intel “has opened the chipmaker's prized, cutting-edge factories 

to paying customers.”221 

But apart from access to the thriving China market, Intel’s main motivation clearly is to overcome its 

persistent weakness in the smartphone chip industry, which is being dominated by ARM, Qualcomm, and 

MediaTek. As Intel’s design philosophy is shaped by the needs of the PC market, it neglected the 

alternative design approach of the mobile IC design industry, which is based on system-on-chip design.222 

Intel now seems to recognize that it could benefit from partnering with Spreadtrum and RDA. After all, 

these two Chinese companies learned early on to sell an integrated device template to smartphone vendors, 

who in turn have benefited through lower production costs and faster turnaround times. 

By the same token, the partnership with Intel could help both Spreadtrum and RDA to reduce their 

dependence on ARM processors. As long as they remain “me-too” ARM IC designers, their profit margins 

will be limited, as ARM captures the largest share of the value added. According to industry observers, 

“[w]ith Intel's architecture and tech support…[Spreadtrum and RDA] will jump to the forefront and give 

Qualcomm, MediaTek, and [other apps processor companies] a serious run for the money."223 



 

Finally, partnering with two leading Chinese mobile IC design companies could also provide Intel with 

new customers for its Custom Foundry Group. At this stage, this is mere speculation, as the Intel–

Tsinghua Unigroup agreement does not provide much detail. Intel’s 300-millimeter wafer fabrication line 

in Dalian, which was opened with great fanfare in 2010 to produce 65-nanometer chipsets for PCs and 

servers, is significantly underutilized. This by itself would provide a powerful motivation for Intel to 

include foundry services in the agreement with Tsinghua Unigroup. 

Acquisition of OmniVison Technologies 

In August 2014, US camera sensor-maker OmniVision Technologies, a leading developer of advanced 

digital imaging solutions, received a take-over bid from Hua Capital Management Co., Ltd (HCM), a 

Beijing-based investment management company.224 As indicated in Part Two of the study, HCM was 

chosen in June to manage the sub-fund for chip design and testing under the Beijing government's $30-

billion-yuan (HK$37.8 billion) Semiconductor Industry Development Fund. In response to HCM’s take-

over bid, OmniVision's stock price climbed by 14 percent to just over $28. The company's board of 

directors said it was evaluating HCM's proposal. And on September 19, 2014, HCM hired Bank of 

America to provide funding for its US$1.7 billion bid for US camera sensor-maker OmniVision 

Technologies.225 

The proposed acquisition of OmniVision is the first example of how China’s Guidelines are being 

used to acquire a foreign company, with the intention of “making that company Chinese.” In fact, 

OmniVision has strong Chinese roots, hence the chances of success are considerable. OmniVision was co-

founded by Hong Xiaoying, a Chinese immigrant and current chief executive, and the company has 

Chinese and Taiwanese managers among its senior ranks. In 2014, the company had sales of US$1.45 

billion, but has hardly grown since 2013. However, it has attractive technology with a wide range of 

applications, such as cars, mobile devices, and security equipment. In 2012, OmniVision was in second 

place among the top-three vendors of CMOS image sensors, a group that comprised Sony, OmniVision, 

and Samsung, with 21 percent, 19 percent, and 18 percent, respectively, of the $6.9 billion market. 

OmniVision has supplied Apple with back-side illuminated CMOS image sensors for its iPhone and has a 

design center and testing facility in Shanghai. 

On April 30, 2015, OmniVision announced that it has entered into a definitive agreement to be 

acquired by a consortium composed of Hua Capital Management Co., Ltd (Hua Capital), CITIC Capital 

Holdings Limited (CITIC Capital), and GoldStone Investment Co., Ltd. (GoldStone Investment)—

collectively, the "Consortium."226 Observers believe that this could give a significant boost to China’s 

plans to upgrade its IC design industry. The deal also would seem to address some of the leadership’s 

security concerns. It is, of course, an open question whether this deal will receive regulatory approval in 

the United States—from CFIUS and other relevant agencies—as the deal may well raise national security 

concerns.227 According to USITO, the OmniVision deal may be less significant technologically, but it may 

well be an early herald of bigger, more substantial foreign acquisitions down the road.228 

According to a Wall Street Journal report on July 14, China's Tsinghua Unigroup was planning to 

spend US$23 billion (or US$21 per share) to acquire US-based Micron Technology. The amount is higher 

than the size of the China government's China National Semiconductor Industry Investment Funds of 



CNY120 billion (US$19.32 billion).229 However, the chances for completion of this acquisition are slim. 

Micron is the only vendor left that produces leading-edge memories in the United States. In addition, 

Micron works on core semiconductors needed for High Performance Computers (HPC) and for defense 

applications, so-called hybrid memory cubes (HMC) for burst buffering in HPC systems. As a result, the 

deal will still need to pass many obstacles such as Micron's board and US government regulations, 

especially through the Committee on Foreign Investment in the United States (CFIUS).  

The Thomson Reuters database on mergers and acquisitions (M&A) in the semiconductor machinery 

industry, as well as the semiconductor and related device manufacturing industry (NAICS codes 333295 

and 334413), provides some proxy indicators of China’s growing role in semiconductor mergers and 

acquisitions.230 The aforementioned illustrative examples, thus, may well be quite representative. 

First, M&A deals in which Chinese firms were targets display a rising trend. Out of 225 such M&A 

deals between January 1, 2005, and September 30, 2014, almost 30 percent (65 deals) occurred in 2013 

and the first nine months of 2014. Of those 225 M&A deals, 72 percent (161 deals) were transactions 

where Chinese firms were both the target and the acquirer.231 

Second, China’s importance as an acquiring nation is on the rise. Of the 196 deals that involved China 

as the acquiring nation and that took place between 2005 and the end of September 2014, 30 percent (59 

deals) were closed in 2013 and the first nine months of 2014. 

China also has gained in importance both as an acquirer nation and as a target nation in the 

semiconductor industry. As an acquirer nation, China now is ranked fourth (with 198 deals), after the 

dominant United States (901 deals), South Korea (402), and Japan (231). And as a target for 

semiconductor M&A, China is now number three (with 227 deals), following the leading United States 

(847 deals) and South Korea (416), but ahead of Japan (210 deals). 

Further research is needed to deepen the analysis to include detailed case studies of deals, focusing 

especially on the role of top acquirers (for semiconductor firms, as well as investor groups and 

government agencies). Of equal importance will be case studies of the role of Chinese firms, both as 

acquirers and as acquisition targets, and the impact of these deals on technology transfer, as well as the 

development of absorptive capacity and innovation capabilities of the companies involved in these deals. 

On June 24, 2014, it was reported that the Chinese government was planning to take over Broadcomm's 

mobile baseband unit.232 These rumors, however, were put to silence when Avago, a leading global IC 

design company co-headquartered in Singapore and San Jose, California, acquired Broadcomm in late 

May 2015.233  

It is unclear why China’s government has not proceeded to acquire Broadcom's mobile baseband unit. 

Many explanations are circulating in the investment community, highlighting possible constraints in terms 

of timing, sharing of intellectual property, and lack of trust.   

There is no doubt, however, that the well-managed strategic acquisition of foreign IC design houses 

could help to address important weaknesses (there are aplenty!) of China’s still precariously weak IC 

design industry. And even if strategic acquisitions would face regulatory hurdles in the United States, 

there are arguably other opportunities for China to implement global knowledge-sourcing strategies. For 



 

instance, former Nokia teams in Finland and around the world (including in China) could be used as 

sources of critically important intangible knowledge. The same may be true for engineers and engineering 

teams from the former Research in Motion/BlackBerry, the downsized IC division of Infineon, and other 

such once-important global companies.  

China also may want to consider other opportunities, such as cooperating with leading centers of 

excellence like IMEC Research Institute in Belgium, the Delft University of Technology and the Holst 

Center in the Netherlands, and other centers of excellence in the Nordic countries. 

In the end, China’s push to upgrade its IC design industry through M&A raises, of course, a 

fundamental question: Does China have the managers who could make these extremely demanding 

acquisitions and cooperation agreements work? And, are management approaches in place that could cope 

with the negative side effects of internationalizing the work force of Chinese IC design companies, such as 

the substantial gaps in remuneration between domestic and foreign engineers and managers? 

An important challenge for China’s upgrading push in semiconductors is the possible impact on exports of 

China’s electronics final products. Unfortunately, there is little discussion of this critical issue in the 

publicly available Chinese policy documents. 

China’s exports of electronic final products are of huge value and central to the country’s trade and 

development. For 2013, the UN Comtrade database reports China’s ICT (information and communications 

technology) exports—not including IT services and software—as $599.7 billion, which is roughly 27 

percent of China’s total goods exports.234 In other words, almost a third of China’s total goods exports are 

ICT products that are powered by semiconductors.235 Thus, China relies on semiconductors as an essential 

input of a large share of the products it exports.  

As China still lacks a fully developed semiconductor industry, it depends on semiconductor imports as 

an enabler of its exports of electronic final products. For 2013, again according to UN Comtrade data, 

China’s ICT exports are reported as roughly 2.3 times the value of China’s 2013 semiconductor imports 

($261.3 billion). 

Some observers in the United States suggest that China’s new push to expand and upgrade its 

semiconductor industry may actually undermine downstream users—for instance, China-based 

semiconductor-consuming producers of electronic final products—and hence may erode China’s export 

surpluses in the ICT industry.236 It is argued that, in the event that China-based semiconductor-consuming 

ICT goods vendors only had access to locally produced chips, this might severely limit the quantity, type, 

and quality of chips they can design into their final goods. The result might be constrained performance 

features of those final goods, and increased costs. If these IC-consuming companies were foreign firms, 

they might be motivated to move to locations outside of China, where they would have unrestricted access 

to all the chips they needed.  

To succeed amidst global competition, semiconductor-consuming ICT goods vendors based in China 

would need fast and unrestricted access to all chips that are available in the global market. In this scenario, 

China’s new semiconductor policies may only be able to change buying patterns if chips designed and 

fabricated in China are superior in performance and price relative to competing products. The policy 



conclusion drawn from this argument is that China’s new policies on semiconductors can only work if 

they allow for “free and open markets and a level competitive playing field in all markets.”237 

Chinese technology planners view these arguments with considerable skepticism. From a Chinese 

perspective, these arguments neglect the needs of a country that is a latecomer to this industry. In this 

view, China first needs to develop gradually a more integrated local industrial value chain and firm-level 

capabilities before it can fully reap the benefits of a more open, more transparent, and less discriminatory 

market for semiconductors. Chinese technology planners acknowledge that, in the short run, global 

technology sourcing (through imports of semiconductors, and also through joint ventures, strategic 

partnerships, or M&A) is necessary to accelerate catching up. They seem to be convinced, however, that 

forging ahead would require the development of a domestic semiconductor industry value chain, as well as 

relevant technology and management capabilities of Chinese firms. 

To implement such a strategy, however, would require a much better understanding of how China’s 

semiconductor industry would need to interact with its downstream, semiconductor-consuming industries. 

Moving to self-sufficiency in semiconductors not only is unnecessary, but it also simply would not work. 

It would defeat its purpose, as self-sufficiency would undermine the competitiveness of downstream, 

semiconductor-consuming industries. For China’s new policy on semiconductors to succeed, planners and 

policymakers need to step back and explore possible unintended negative consequences for downstream 

user industries. 

 Thus far there has been little research on possible impacts of China’s new semiconductor policy on 

downstream user industries. China needs in-depth empirical research on how to balance the needs of the 

semiconductor industry and its user industries. The only way to collect the necessary information is to 

move toward a bottom-up, market-led approach to “industrial policy,” and to improve interaction between 

the government and private firms through multilevel industrial dialogues and public-private partnerships. 

In order to do justice to the conflicting needs of stakeholders across China’s industrial value chain, China 

clearly needs a substantially enhanced capacity for flexible policy implementation.  

  



 

 

Conclusions and Policy Implications 

To assess the findings of this study, it is useful to highlight that policies to develop the semiconductor 

industry in China have experienced many changes over a relatively short period of time. In the broad 

scheme of things, a progressive integration into international trade and global networks of production and 

innovation has transformed the industry, with private firms emerging as major sources of growth, pricing 

decisions, and investment allocation.  

In response to these transformations, China’s policies had to adjust, as they began experimenting with 

the building blocks of a more bottom-up approach to industrial policy. At the same time, however, China’s 

policies to develop the semiconductor industry still carry the legacy burden of the old top-down policy 

approaches.  

Compared to the past, what makes the new policy more aligned with market principles? The study 

shows that the new policy resorts to investment rather than subsidy as the tool of industrial policy. The 

government participates in equity investment and claims it will do so without intervening in management 

decisions. In essence, this policy is expected to reduce the cost of funds for a selected group of firms, 

which is to form a “national team” in the semiconductor industry. Lower costs of funds will induce more 

investments in capacity and R&D. It is expected that this approach to investment funding will accelerate 

the transition from catching up to forging ahead through innovation. With equity ownership, the 

government believes that it can better monitor the performance of the firms than in the case of subsidy. If 

the firms do not perform, the government can replace the management teams.  

It remains unclear, however, how this approach is different from the case of state-owned enterprises, 

where the government can also monitor and replace the management. Another open question for further 

research is whether it really makes a difference that Spreadtrum and RDA are governed by managers at 

Tsinghua University Fund rather than the Beijing government. A related unresolved puzzle is how private 

equity fund managers, who are supposed to maximize the return on capital, can nevertheless serve as a 

proxy for the government and support its policy to strengthen indigenous innovation.   

This study documents that China’s new policy to upgrade its semiconductor industry through 

innovation, as described in the Guidelines to Promote National Integrated Circuit Industry 

Development, does not represent a radical break with a deeply embedded statist tradition. Rather, it 

retains many aspects of the “old industrial policy” doctrine, placing final control over whatever changes 

might occur in the hands of the government and, in the final instance, the top leadership.  

Within these boundaries, however, the study detects important changes in the direction of a bottom-up, 

market-led approach to industrial policy. The study highlights a shift in the composition and governance of 

the IC Industry Support Small Leading Group. It is now more common to have experts play an active 



role in policy formulation and implementation, especially those who have intimate knowledge both of the 

international industry and the national policy circles.  

Equally important are potentially quite important shifts in the allocation of investments funds. A closer 

look at the Beijing IC Industry Equity Investment Fund finds that the use of professional investment 

fund managers, as opposed to government subsidies or investment, signals a new approach to industrial 

policy that focuses on building a strong and sustainable investment environment in China. This does not 

imply that China’s approach to investment funding will converge any time soon with a US-style model of 

investment finance. More likely is the development of a hybrid model, one that seeks to combine the logic 

of equity investment fund management with the objectives of China’s IC development strategy. Whether 

this hybrid model of industrial policy will work will have to be examined in future research. 

The study also highlights additional examples of at least incremental movements toward a more 

bottom-up, market-led approach to industrial policy. For instance, China’s technology planners no longer 

view global transformations in markets and technology merely as threats. In this more assertive view, 

global transformations are seen as opportunities for China to forge ahead in semiconductors. The study has 

analyzed in quite some detail how China’s new semiconductor strategy seeks to identify upgrading 

opportunities for China’s semiconductor industry that could benefit from four global transformations: (a) 

the demand pull from mobile devices, (b) new opportunities for China’s IC foundries in trailing-node 

semiconductor technologies, (c) changes in the IC foundry industry landscape, and (d) a new interest in 

strategic partnerships and mergers and acquisitions (M&A).  

An important, largely unresolved challenge for China’s policies on semiconductors is the possible 

impact on exports of China’s electronics final products. Research for this study did not find much 

discussion of this critical issue in the publicly available Chinese policy documents. Despite movements in 

the right direction, is would seem fair to state that the new semiconductor strategy’s capacity for flexible 

policy adjustments remains limited, and that multilayered industrial dialogues among key stakeholders in 

the industry are still at an early stage. 

Finally, a defining characteristic of China’s new semiconductor strategy is a persistent tension and 

frequent vacillation between more statist and more bottom-up industrial policies. To some degree, this 

reflects China’s legacy of the planned economy. But given the tremendous progress that China has 

realized in this industry, it is time to shift the focus of attention to domestic impediments that are still 

constraining progress to a “new industrial policy” approach, one which, of course, would need to reflect 

and address the specific needs of China’s evolving economy. 

It is time now to address four issues that might well derail China’s policies to upgrade its semiconductor 

industry. A detailed analysis is beyond the scope of this study. Instead, an attempt is made to raise some 

specific questions for future research. 

Will China’s push to upgrade its semiconductor foundry industry create overcapacity, such as in the solar 

PV industry and wind power? As is typical for China, the implementation of the semiconductor policy is 

left to the local governments. As Kenneth Lieberthal demonstrates, “[t]he last three decades of 



 

reforms…have greatly empowered the leaders…in every province, municipality, and township to act in 

entrepreneurial ways to grow the GDP of their locality every year.”238 Each locality is quite inward 

looking, and far less concerned with national issues.  

This has negative consequences. Most importantly, local governments have become masters in 

producing overcapacity due to misaligned incentives that are focused exclusively on the region’s GDP 

growth. In addition, local protectionist policies reduce the potential impact of scale economies and 

economies of scope. “Even with a very large national market, many plants produce at suboptimal scale, 

and many investment decisions are made on the basis of political criteria.”239  

This raises the question: Why should this be different for the semiconductor foundry industry? Some 

observers argue that, unlike in the solar PV industry, technological barriers and the huge minimum 

investment burdens may prevent overinvestment in the IC foundry industry. Future research needs to 

assess how realistic this argument is. 

240

From the outside, China’s innovation policy often seems to present a homogenous picture of a top-down 

“model of neo-mercantilist state developmental capitalism.”241 But that picture fails to capture the 

surprisingly fragmented Chinese innovation system that involves diverse stakeholders with conflicting 

interests.  

There is no doubt that China’s leaders are committed to indigenous innovation as the key to removing 

poverty and to accelerating China’s catching up with the United States, the EU, and Japan. Indigenous 

innovation is considered essential not only for moving beyond the precarious export-oriented growth 

model. At stake really is the survival of the system. Chinese leaders understand that export-led growth can 

no longer guarantee the continued rapid expansion of the economy. Hence, they place all their bets on 

indigenous innovation as a catalyst for industrial upgrading. 

But the implementation of this strategic vision is constrained by the fragmentation of China’s 

innovation system, which involves diverse stakeholders with conflicting interests. By somewhat 

simplifying, it is possible to distinguish four main groups of stakeholders in China’s innovation system. 

First, China’s exporting industry is a strong supporter of compliance with WTO commitments and 

progressive trade liberalization—for instance, as participants of the Information Technology Agreement 

(ITA). This position reflects China’s deep integration into global corporate networks of production and 

innovation. Support for greater compliance with international standards also comes from leading Chinese 

ICT firms that have accumulated a critical mass of intellectual property rights, such as Huawei, ZTE, 

Lenovo, and Haier. 

A second group of stakeholders emphasizes the need to improve China’s absorptive capacity in order 

to benefit from foreign technology through strengthened domestic capabilities. An equally important 

objective is to reduce the cost of using foreign technology through patent licensing fees, and to reduce 

China’s dependence on foreign technology. Strong support for developing China’s indigenous innovation 

capabilities can be found in public research institutes; in SOEs in China’s priority industries (such as 

telecommunications and semiconductors); in parts of the domestic high-tech industry that seek to take 

away domestic market share from multinational corporations; as well as in some minor parts of the 

defense and space industry. This coalition of domestic stakeholders is supporting, for instance, policies to 

reduce licensing fees to foreign patent holders. 



A third group of stakeholders are “copycats” that seek to retain space for low-cost reverse engineering, 

unauthorized copying, and opportunistic incremental innovations. For quite some time, the main examples 

of these types of successful, low-cost innovations were no-name Shanzhai (unlicensed) handsets that, until 

a few years ago, accounted for around 40 percent share of the Chinese handset market. More recently, 

Chinese mobile device vendors like Xiaomi began practicing patent-avoiding strategies. As described 

earlier in the study, these companies have benefited from special provisions of Qualcomm’s cross-

licensing model in China, which has protected these companies from patent litigation. The main thrust of 

these stakeholders is to prevent a modernization of China’s laws and regulations on intellectual property 

rights (IPR), as well as a more active implementation of China’s anti-monopoly policy. The study shows 

that the lobbying power of this third group of stakeholders is in decline. 

Fourth, a majority of stakeholders in the defense and space industry, as well as in energy-related 

industries such as oil and gas and “smart electricity grids,” seeks to broaden the space for developing 

mission-oriented complex technology systems through aggressive indigenous innovation policies. For 

instance, these stakeholders view information security and certification regulations as a critically 

important policy tool in China’s innovation strategy. Relevant policy initiatives include, for instance, 

China’s National Information Assurance Policy Framework Multilevel Protection Scheme (MLPS), issued 

by the Ministry of Public Security in June 2007; and CNCA’s Information Security Testing and 

Certification Regulations, which are driven by fears that China’s critical information networks provide an 

easy target of attack, sabotage, and terrorism by hostile forces and elements. A strategic assumption is that 

control over standards and a strong Chinese information security industry are necessary to protect China’s 

information security. 

It is difficult for outsiders to assess which of these four stakeholder coalitions has most leverage in 

shaping decisions on China’s innovation policies. A detailed analysis of recent developments in China’s 

innovation policies finds a fairly consistent pattern of how China responds to foreign complaints.242 In 

round one, China’s government regulations make quite demanding requirements that deviate from 

established international norms. This typically gives rise to a wave of criticism from foreign enterprises 

and business organizations, but also from Chinese companies that have established a significant position in 

the international market and have begun to accumulate a reasonably broad portfolio of intellectual 

property rights. In response to this criticism, round two then leads to some adjustments in the government 

regulations, combining a selective relaxation of contested requirements with persistent ambiguity.  

In short, fragmentation explains a major weakness of China’s innovation system, i.e. potential 

complementarities between its diverse innovation models remain grossly underutilized. China’s four 

innovation models largely coexist in splendid isolation, as they remain separated by conflicting interests of 

diverse stakeholders and intra-agency rivalries that are characteristic for China’s innovation system.  

Overall, however, this study shares Scott Kennedy’s assessment that, when push comes to shove on 

how to implement China’s indigenous innovation policy, “the most mercantilist elements are regularly 

rebuffed, and given the array of interests in favor of a more open innovation strategy, that pattern is 

unlikely to change….[As] Chinese companies and officials are engaging—if not fully embracing—global 

regimes for intellectual property, standards, and even government procurement…a socialization process is 

gradually encouraging more constructive behavior so that competition and cooperation occur within the 

context of a clearer set of boundaries.” 243  



 

Will the leadership’s cybersecurity objectives derail the industrial upgrading scenario? China’s policy on 

information security seeks to protect China-based information systems against perceived threats to 

national and public security.244 The underlying strategic rationale provides an example of Susan Shirk’s 

description of China as a “fragile superpower.”245 

There is a widespread concern among China’s leadership, especially in the military and the Ministry of 

Public Security (MPS), that China is exposed to nontraditional and asymmetric threats to national security. 

Information technology is viewed as a double-edged sword. China’s resurgence both as an economic and 

military power challenges incumbent global and regional leaders. China’s leadership believes that Western 

IT systems use product backdoors, system loopholes, and Trojan horses to steal China’s national secrets 

and to slow down China’s rise as a global economic power.246 

China’s leaders also fear that persistent leadership in IT provides ample opportunities for Western 

powers to use export controls, control over technical standards, and high licensing fees to stifle China’s 

development and force reliance on Western technology. As a latecomer to the global race in information 

and communications technology, China has weak capabilities in information system management, and 

there is a general lack of knowledge and institutions that are capable of protecting China’s critical 

information systems. 

To counter these threats, the China State Informatization Leaders Group (SILG), a high-level Chinese 

leadership body was developed in 2003 as part of China’s five-year national cybersecurity strategy (SILG 

Document 27) to address threats to information systems and networks through an indigenous national 

assurance system under firm domestic control. Apparently this confidential document contains a 

comprehensive strategy, with its priorities reaching just about every aspect of information security 

technology. 

In response to Edward Snowden’s disclosure of US National Security Agency (NSA) global 

surveillance practices in China and elsewhere,247 China’s concern with cybersecurity receives prominent 

attention in the Guidelines to Promote National Integrated Circuit Industry Development. The 

Guidelines argue that, in order to improve the security and reliability of ICT products and services in 

China, it is necessary to: 

a. “Promote the wide use and government procurement of ‘safe and reliable’ software and 

hardware, including IC. 

b. “Encourage telecommunications, Internet, and end-product companies to make procurement 

decisions based on safety and reliability of products. 

c. “Form an industry standards system and develop safe and reliable capabilities in emerging 

industries (IoT, Big Data, cloud computing).” 
248

 

This raises the following questions for future research: Is the drumbeat on security used primarily as a 

tactic to mobilize support for aggressive investment funding?249 Or is this focus on security an overriding 

concern for China’s leadership that will cast aside many of the aforementioned economic considerations? 

How serious, in fact, are potentially short-term negative impacts? For instance, according to some 

observers, much of the Chinese government is in gridlock, as no one dares to start new initiatives in light 

of the renewed focus on security (under the guise of the anti-corruption campaign). And, longer term, what 

http://en.wikipedia.org/wiki/National_Security_Agency
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would be the fate of China’s semiconductor industry if security concerns would really sideline China’s 

commercial and industrial interests, and if China would indeed move back to creating its own self-reliant 

system of semiconductor and information and communications technologies?  

Finally, future research would need to examine how new international and investment agreements might 

affect China’s efforts to upgrade its semiconductor industry. A defining characteristic of today’s 

international trading system is that megaregional trade agreements are gaining in importance relative to the 

gridlocked Doha Development Round of multilateral trade negotiations.250 Examples are the WTO 

Government Procurement Agreement (GPA), the Information Technology Agreement (ITA), the Trans-

Pacific Partnership Agreement (TPP), and the Transatlantic Trade and Investment Agreement (TTIP). 

Of immediate interest is the Information Technology Agreement (ITA).251 By reducing barriers to 

trade that have not been adequately addressed in multilateral negotiations, the ITA is widely expected to 

facilitate the diffusion of innovation in the critically important information and communications 

technology (ICT) industry.252  

Proponents of ITA emphasize that developing countries, and especially emerging economies, could 

reap significant innovation gains from the trade agreement, as tariff reduction will lower import prices, 

improve market access for exporters, and enhance competition.253 China benefited substantially from the 

first round of ITA trade liberalization. Since 2013, ITA members were negotiating a possible substantial 

expansion of the list of products covered by ITA, the so-called ITA-2 round. It took quite a while to get to 

an agreement, and the real sticking point remained advanced semiconductors, the so-called MCOs 

(multicomponent semiconductors), where China bargained hard to get an acceptable solution. 

This negotiation strategy reflected China’s overriding concern to upgrade its semiconductor industry 

through innovation and the development of generic technology platforms like sophisticated multicore 

semiconductors, the so-called MCOs. However, ITA-2 without China would have been an oxymoron. As 

documented in this study, not only is China the world’s biggest smartphone market, it is also by far the 

most important market for US semiconductor firms. As John Neuffer, a former senior vice-president of 

global policy at the Information Technology Industry Council (ITIC) pointed out in November 2013, 

“China has got to be part of this. They are too big a player. You can’t have an outcome without the 

Chinese.”254  

In short, a successful conclusion of ITA-2 negotiations required first and foremost an agreement 

between the United States and China on how to resolve the tariff treatment of MCOs. That bilateral 

agreement was reached in November 2014, when President Obama announced success in negotiations 

with China. However, that US-China agreement prompted fresh opposition from South Korea (about LCD 

display panels and lithium ion batteries), the EU (about analog car radios), and Taiwan (about flat-panel 

displays). But in the end, the expanded ITA-2 deal went through on July 27, 2015, as the United States 

agreed to further small concessions to China to help South Korea and the EU secure their own deals with 

China.255  

This outcome shows that China needed a successful ITA-2 as much as the United States did. It also 

shows that in order to reach its overriding objective, China’s trade negotiators know how to compromise 

without undermining its strategy of upgrading the semiconductor industry. China’s negotiation strategy 

confirms that pragmatism continues to shape its trade and industrial policy in semiconductors. This 



 

supports the observation of Brandeis University’s Peter Petri: “China is not averse to intervening, but it 

has done that against the background of a lot of liberalization. It’s paying off.”256 

The analysis of China’s policies on semiconductors has shown that global transformations in the 

semiconductor industry are facilitating China’s efforts to move from catching up to forging ahead in 

semiconductors. A second important finding, however, is the precarious nature of these opportunities—

basic parameters that determine how China will fare may change at short notice and in unpredictable 

ways. Rising complexity of technology, business organization, and competitive dynamics are the root 

causes for such uncertainty.  

Today, innovation in semiconductors depends increasingly on science and on interactions of multiple 

and very diverse stakeholders through geographically dispersed innovation networks that extend the 

boundaries of industries and nations.257 For semiconductors, competition is centered on the increasingly 

demanding performance features for electronic systems. Whether one looks at laptops, smartphones, 

mobile base stations, medical equipment, or car electronics, these electronic systems all need to become 

lighter, thinner, shorter, smaller, faster, and cheaper, as well as having more functions and using less 

power. To cope with these demanding performance requirements, engineers have pushed modular design 

and system integration, with the result that major building blocks of a mobile handset are now integrated 

on a chip. 

Design teams also need to cope with the accelerating pace of technical change. Essential performance 

features are expected to double every two years, time to market is critical, and product lifecycles are 

rapidly shrinking to a few months. Only those companies thrive that succeed in bringing new products to 

the relevant markets ahead of their competitors. Of critical importance is that a firm can build specialized 

capabilities quicker and at lower cost than its competitors.258 

Arguably, the most important manifestation of rising technological complexity is the convergence of 

ICT infrastructures for the Internet, wireless, and mobile communications, and cloud computing that 

culminates in ubiquitous networks (or the Internet of Everything).259  

The root cause for these demanding requirements for technology development is the emergence of a 

“winner-takes-all” competition model, described by Intel’s Andy Grove.260 In the fast-moving ICT 

industry, success or failure is defined by return on investment and speed to market, and every business 

function, including R&D and standard development, is measured by these criteria. 

Intensifying technology-based competition has provoked fundamental changes in business 

organizations. No firm, not even a global market leader like Intel or Qualcomm, can mobilize all the 

diverse resources, capabilities, and repositories of knowledge internally.  

Corporations have responded with a progressive modularization of all stages of the value chain and its 

dispersion across boundaries of firms, countries, and sectors through multilayered corporate networks of 

production and innovation. The complexity of these global networks is mind-boggling. According to Peter 

Marsh, the Financial Times’s manufacturing editor, “[e]very day 30 million tons of materials valued at 

roughly $80 billion are shifted around the world in the process of creating some one billion types of 

finished products.”261 

 



While the proliferation of global production networks goes back to the late 1970s, a more recent 

development is the rapid expansion of global innovation networks (GINs), driven by the relentless slicing 

and dicing of engineering, product development, and research.262 Empirical research documents that this 

has further increased the complexity of global corporate networks. GINs now involve multiple actors and 

firms that differ substantially in size, business model, market power, and nationality of ownership, giving 

rise to a variety of networking strategies and network architectures. 

The flagship companies that control key resources and core technologies, and hence shape these 

networks, are still overwhelmingly from the United States, the European Union, and Japan. However, 

there are also now network flagships from emerging economies, especially from Asia. Huawei, China’s 

leading telecommunications equipment vendor, and the second-largest vendor worldwide, provides an 

example of a Chinese GIN that can illustrate the considerable organizational complexity involved in such 

networks.263 

In short, rising complexity and uncertainty is the defining characteristic of today’s global 

semiconductor industry. Uncertainty implies that it is always preferable to have built-in redundancy and 

freedom to choose among alternatives rather than seeking to impose from the top the “one best way” of 

doing things.264 First, rising complexity drastically reduces the time available for policy formulation and 

implementation, which makes it practically impossible to get solutions right the first time. There may have 

to be many policy iterations, based on trial and error, and an extended dialogue with all stakeholders to 

find out what works and what doesn’t. 

Second, rising complexity makes it difficult to predict possible outcomes of any particular policy 

measure, especially unexpected negative side effects, of which there is an almost endless variety. In fact, a 

small change in one policy variable can have far-reaching and often quite unexpected disruptive effects on 

many other policy variables and outcomes. To cope with this complexity challenge requires a capacity for 

flexible adjustments in policies meant, for instance, to strengthen the absorptive capacity and R&D 

investment of Chinese firms.  

And, third, it is next to impossible to predict the full consequence of interactions among an 

increasingly diverse population of both domestic and international stakeholders in China’s semiconductor 

industry. Given the diversity of competing stakeholders, the results of a particular industrial support policy 

depends much more on negotiations, gaming, and compromises than on the logical clarity and technical 

elegance of that policy.265 

For China’s policy to upgrade its semiconductor industry, flexible policy implementation is required to 

cope with this rising complexity and uncertainty. Prioritization is no longer the exclusive role of the state 

planner. The focus of policymaking thus needs to shift from the selection of priority sectors, technologies, 

and areas for public investment to the facilitation of “smart specialization,” defined as “an interactive 

process in which the private sector is discovering and producing information about new activities and the 

government provides [incentives and removes regulatory constraints] for the search to happen, assesses 

potential, and empowers those actors most capable of realizing the potentials.”266  
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FROM CATCHING UP TO FORGING AHEAD:

CHINA’S POLICIES FOR SEMICONDUCTORS

DIETER ERNST

China, the world’s leading exporter of electronic products, faces a fundamental dilemma. It is  
the largest and fastest-growing market for semiconductors, the core component of those 
electronics products. Yet, at least 80 percent of the semiconductors used in China’s electronics 
products must be imported. As a result, China’s trade de�cit in semiconductors has more than 
doubled since 2005 and now exceeds the huge amount it spends on crude oil imports.

To correct this unsustainable imbalance, China’s new strategy to upgrade its semiconductor 
industry seeks to move from catching up to forging ahead in semiconductors. The strategy calls 
for simultaneously strengthening advanced manufacturing and innovation capabilities in China’s 
integrated circuit (IC) design industry and its domestic IC fabrication, primarily through foundry 
services. Drawing on policy documents and interviews with China-based industry experts, this 
study takes a close look at the objectives, strategy, and implementation policies of China’s new 
push in semiconductors and examines what this implies for China’s prospects in this industry.

The study shows that China’s new policy resorts to private equity investment rather than subsidy  
as the tool of industrial policy. The government participates in equity investment and claims it  
will do so without intervening in management decisions. This policy is expected to reduce the  
cost of investment funds for a selected group of �rms, which is to form a “national team” in 
the semi conductor industry. China’s new policy to upgrade its semiconductor industry through 
innovation does not represent a radical break with its deeply embedded statist tradition. Within 
these boundaries, however, the study detects important changes in the direction of a bottom-up, 
market-led approach to industrial policy. 

In response to the rising complexity and uncertainty of today’s semiconductor industry, the 
govern ment seems more open to experimentation with new approaches to investment �nance  
and �exible, bottom-up policy implementation, based on multilayered industrial dialogues with 
private �rms. China’s policies to forge ahead in semiconductors, thus, provide an interesting 
example of its current e�orts to move from investment-driven catching up to an innovation-driven 
development model.
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