 Meeting the Challenges of Building an Innovative Country:

 The Political Economy of Chinese Patent Policy 

at the Turn of the New Century:

The issue of intellectual property rights (IPR)  has been a controversial spots in China-US trade relationship sine the 1990s. At the turn of the new century, intellectual property rights became a buzzword on the Chinese government’s policy agenda as the country launches a campaign to build China into an innovative country.  In this paper, I move beyond the extant literature on Chinese intellectual property rights policy and examine the interaction between Chinese business community and Chinese patent bureaucracy.
As a metaphor by a Chinese IPR official goes, the IPR legislative and bureaucratic framework are just like grass if one compares the operation of Chinese IPR policy to a piece of grassland; although the most visible part, the examination of grass in itself is not enough for a complete understanding of the grassland. For him, researcher should go further to study the root of the grass or even the soil around it in order to better understand the grassland. The official further points out that the root and soil in his metaphor refers to the often-neglected economic and societal environment in which China’s IPR policy is carried out. Specifically, it includes foreign and domestic IPR holders in China, consumers of IPR products, and Chinese mass public. If the economic rationale behind IPR infringement remains unaffected, the efforts to repair China’s institutional deficiency can hardly yield any meaningful results.
 In fact, most IPR related activities happen at the interface of Chinese state and society. Hence, over-emphasis on one side and ignorance of the other will yield but an incomplete understanding of the entire picture.

While extant literature mainly focus on the role of state actors in the operation of Chinese IPR policy(Mertha 2005; Dimitrov, 2003), I will move on to discuss the role of Chinese societal actors in the formation and implementation of Chinese patent policy in this paper. The following questions guide my discussion: Who create patents and who hold them? Who infringe upon patent? What does the notion of patent mean for patent holders as well as patent infringers? How important (or unimportant) is the issue of patent for them? Or why is patent issue important for some business actors, but not the others? During the defense and infringement activities, who are the winners and who are the losers?  What explains the contemporary configuration of patent policy in China? 

As will be demonstrated below, due to the constraint of planned economy’s legacy, a market oriented national innovation system (NIS) has not yet come into full shape in China. Under China’s transitional economy, foreign and private enterprises constitute the majority of IPR holders in the country. Although China has accumulated impressive resources for science and technology (S&T) innovation in the past three decades, negative impact of planned economy and the imperfections in market reform remains key hindrance to bring those resources into full play. Specifically, those factors include the state’s over tight grip on China’s academic and research system and the separation between academic inquiry and market application. 
The central argument advanced in this chapter is as follows: due to the legacies from planned economy and the imperfections in market reform, Chinese domestic business community, except some elite enterprises, contributes fewer patents than foreign business investing in China. They do not yet hold technological innovation as the core component of their market competitiveness. IPR holders of different kinds have to overcome the challenges on the way to innovation in different ways. This in turn contributes to their different levels of IPR awareness. The uneven level of IPR awareness among Chinese business community explains differentiated behavior pattern of their IPR protection efforts. 

There has been enormous literature on contemporary Chinese science and technology policy, an issue area closely related to patent
.(Simon and Rehn 1988; Fred and Goldman 1989; Lu，Qiwen 2000; Cao 2004; Rowen, Hancock et al. 2008; Zhou 2008) However, scholarship on how China’s science and technology policy impact the country’s patent policy remains scant. The very few works by US-based scholars on Chinese patent policy almost exclusively focus on the poor coordination between various Chinese IPR bureaucracies to explain the rampancy of patent infringement in China. (Mertha, 2005; Dimitrov, 2009) According to a Chinese IPR scholar, this kind of analysis focuses too much on the grass and pays inadequate attention to the root, not to mention the soil.
My study seeks to fill this intellectual gap.


This paper starts with a delineation of three aspects of IPR work in China and their relationship with each other. I will proceed to analyze the mechanism that prevents Chinese science and technology sector from creating high-quality patents, applying them to market use and generating profits. I conclude this paper by contending that the study of Chinese patent policy should go beyond patent policy per se and that a full appreciation of the broader context in which Chinese patent policy is carried out is necessary for a thorough understanding of the subject under examination.
Three Aspects of Intellectual Property Rights Work 
According to a Chinese IPR scholar, like most other countries in the world, intellectual property rights work in China consists of three major aspects: IPR creation, IPR application, and IPR protection. 
(See table below) The operation of these three major realms is governed by their own logics, but they are closely related to each other and exert impact upon each other via numerous channels.

Western-based scholars usually neglect the importance of creation and application of intellectual property rights in China, but these two aspects constitute the core of developing IPR industry, which is foundation of IPR work and shall not be undervalued. In fact, although on various occasions Chinese IPR officials never explicitly tell the public that they weigh IPR industry more than IPR protection, their deeds are much better evidence than their words. An official cited a piece of informal evidence during my interview with him: there are several vice bureau chiefs with the Jiangsu Provincial Patent Bureau that he used to work with; when the names of these bureau chiefs appear on the internal newsletter circulated in the Patent Bureau, the name of vice bureau chief in charge of patent industry always comes before the vice bureau chief in charge of patent protection. Due to lack of institutionalization in Chinese politics, the order in which officials’ names appear is an important indicator of policy priority; in the case of the Jiangsu Patent Bureau the order in which the vice bureau chiefs’ names appear on the newsletter speaks for itself.

An IPR scholar picked up the metaphor cited by the IPR official at the beginning of the paper and further explained the relationship between the three aspects of IPR work. In his words, if one compares IPR work to a piece of grassland, the creation of IPR is the land out of which the grass grows; the application of IPR can be compared to supply of nutrition from natural and artificial sources to increase the fertility of the soil; IPR protection can be compared to all the efforts to remove harmful weeds from the grassland and maintain the grass’ healthy being.

Table 4.1: Triangular Relationship of Three Aspects of 

 Intellectual Property Rights Work in China
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Source: Interview with an IPR Scholar, Hefei, Anhui, 08-06-2007



To echo the analysis made in the end of chapter 2, while IPR protection is mainly the task of Chinese IPR enforcement bureaucracies, IPR creation and application are mainly the task of private sector, mainly consisting of enterprises. It is also important to bear in mind that the activities of private sector are heavily regulated and influenced by the public sector in China. 

Under an (ideally) benign circle of the triangular relationship as delineated above, each of these three aspects generates operation rigor by themselves and provide motivation for each other. However, in reality a benign circle has not yet come into shape under the Chinese context. The following sections will demonstrate the mechanism that prevents the formation of a benign circle between three aspects of IPR work in China.

Creation of Patent


This section focuses on the creation of patent. In this section, I trace the process of China’s reform to its science and technology sector since the late 1970s, when the country started its marketization efforts. This section demonstrates that the legacy of planned economy still exerts strong impact on China’s innovation system after thirty years of market reform; coupled with the imperfections in China’s market reform, the quality of the patents created by China’s domestic enterprises remains much to be desired despite the rapid increase in quantity.  
Legacy of Planned Economy:

China established a Soviet model to organize its science and technology activities since the establishment of the People’s Republic in 1949.
 In the early 1950s, China established a science and technology system organized into three layers: the top tier of the country’s S&T system was over dozens of national key labs under the Chinese Academy of Science (CAS) and the country’s top research universities. They were entrusted with the country’s basic scientific research as well as applied research in some large scale strategic projects. The second tier consisted of about 100 heavy industrial and military-industrial research labs under various industrial ministries. The third tier comprised tens of hundreds research institutes under various provincial and city governments.
 It is important to note that even the distinction between three layers of China’s science and technology hierarchy was not absolute. That is, as part of the country’s planned economy setup, research institutes at the lower tiers of the country’s S&T system could be merged into their counterparts at the top tier if the country’s S&T administrative body deemed necessary.
Such system was very efficient in building the country’s heavy industrial infrastructure and military production capability. Under this system, China was able to mobilize its very limited resources into strategic industries during the early years of the People’s Republic.
 The astoundingly quick pace that China took to build strategic military forces in the 1960s and 1970s was vivid evidence for the efficiency of this system: it took China 8 years to build its first atomic bomb (1956-1964), 2 years and a half to proceed from atomic bomb to hydrogen bomb (1964-1967), and 12 years to launch its first man-made satellite (1958 -1970).
 These technological achievements closely followed the steps of China’s other four fellow permanent members in the UN Security Council, the US, Soviet Union, Britain and France. For a country struck by poverty, war, and revolution for the first half of the 20th century, those achievements were astonishing for foreign-based observers. 

However, such system had serious deficiencies: First, like a giant with a strong upper body but frail legs, most of China’s R&D budget and high end talents were concentrated in the country’s national key labs, military research institutes and research universities while civilian industrial enterprises were largely isolated from the ivory tower at the very top of the country’s science and technology hierarchy. As of early 1980s, China had over 9,300 research institutes nationwide, but the majority of them (5,700) were not directly linked to industrial enterprises. By comparison, over 90 percent of Japan’s R&D units were directly linked to companies. 
 Even after years of reform of Chinese science and technology system, such situation still lasted until the early 1990s. Compared with developed countries such as the US and newly industrialized countries such as Korea, China’s R&D human capital was still disproportionately concentrated in the government-run research institutes and research universities, but not industrial enterprises. (See table below).            

Table 4.2: Distribution of R&D Talents by Sectors:

A Comparison between China, the US, and Korea
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Second, even though the industrial research institutes at the second and third layers of the country’s science and technology hierarchy were established to serve the needs of industrial production, in practice they were accessories to the administrative framework; there existed no horizontal link between those research institutes and industrial enterprises. Under the authority of their individual industrial ministries, any contact between research labs and enterprises should first pass through administrative organs on their top. The research tasks by those institutes were assigned from their respective governing ministries in a top-down manner rather than generated by market needs.
 As such, lots of science and technology products produced by those research institutes failed to be transferred into market profits. Even after years of market reform, such problems still exist. As of 2005, only 15% of the science and technology products were transferred into market use while the transfer rate in developed countries reaches 60% to 80%.

Third, because of the planned economy nature of research and development, enterprises were nothing more than “production units” and lack the incentive to innovate. As innovation is frequently associated with high investment and high risk, Chinese enterprises’ top priority was to meet the production quota assigned from the government. 
Eventually Chinese enterprises lack both the resources and incentive to innovate under planned economy.
 

During the pre-reform period, Chinese government was not unaware of the significance of science and technology in the country’s modernization campaign. However, China’s achievement in heavy industry and military technology was not translated into civilian use until the reform and opening policy was launched in late 1970s. As discussed in the next part, even after years of market-oriented reform, legacy from planned economy still maintain influence on the country’s innovation efforts.  

Four Phases of Market Reform (1978-2008)
With the introduction of reform and opening policy in 1978, Chinese government started to be increasingly aware of the weakness of the central planned model to govern the country’s science and technology system. Starting in the late 1970s, China engaged in a series of measures to introduce market mechanism into the country’s over rigid science and technology system. However, the establishment of a market-oriented R&D system is as daunting task as breaking the Soviet model science and technology setup. Up to now, China is still struggling with the exploration of new reform measures to break the institutional and organizational bottleneck for technological innovation. 

In 1978, under the leadership of then Chinese top leader Deng Xiaoping, China promulgated the National Guideline for the Development and Design of Science and Technology (1978-1985), later known as the 8 year Guideline.
 During the implementation of the 8 Year Guideline, China focused more on the restoration of the science and technology system destroyed by the decade long Cultural Revolution (1966-1976) than on introducing market mechanism to the country’s R&D activities. However, research institutes in some localities engaged in pioneering efforts to build horizontal ties with newly emerged private enterprises. Those enterprises began to invite technology talents from research institutes to help with their technological difficulties during the latter’s spare time such as weekends. Later those technology talents were known as “weekend engineers”. Not all the research institutes welcome this kind of move in the beginning. In fact, some of them even scoffed those “weekend engineers” as money driven and criticized them as not focused enough on their own research. But bold efforts by petty entrepreneurs and “weekend engineers” later grew into an unstoppable trend to break the barrier between research institutes and industrial enterprises. 

In 1985, after reportedly 11 times of revision Chinese government promulgated the Decision on the Reform of Science and Technology System, know as the 1985 Decision, which marked the beginning of a series of bold measures to adjust Chinese science and technology system to market needs.
 The key components of the 1985 Decision were twofold: the first was to diminish government grants to research institutes so as to put pressure on the latter to turn to market demands; the second was to create a technology market for transactions between research institutes and industrial enterprises.
 In 1988, the State Science and Technology Commission launched the Torch Program, aiming at further integrating research institutes, including research talents, technological know-how and some material assets, into commercial production. 
 New business organizations, known as the New Technology Enterprises (NTE), were spun off from the research institutes. In 1988, the State Council approved setting up the Zhongguancun Science Park, located in Northwestern Beijing, where the country’s top research institutes and research universities were clustered. 
 From then on, Chinese research talents’ creativity was greatly released from the rigid control by the planned economy model. Science and technology became an important contributor to China’s economic development. By the early 1990s, China established 53 high-tech parks at the national level, located in 28 provinces in China. In 1992, 5,569 NTE’s were registered in these parks, producing products and services worth 231 billion RMB and spending 15.2 billion RMB in their company R&D.( State Bureau of ((Statistics(国家统计局） 1993) (P 307)

The efforts to reform China’s S&T system did not stop there. Starting in the mid and late 1990s, market oriented reform moved towards the top layer of China’s science and technology hierarchy.  In 1999, China promulgated the Decision to Strengthen Technological Innovation Work and Industrialize High Technology, known as the 1999 decision.
 Under the 1999 Decision, 242 national level research institutes were transferred to new technology companies and became market actors.
 From then on, Chinese government attempted to concentrate its financial resources on consistently supporting science and technology forces in some strategic and basic research areas. At the same time, the majority of Chinese state-run research institutes were guided to merge with industrial enterprises and face directly with market competition. In the words of a scholar on Chinese science and technology policy, this strategy can be described as “anchoring one end and freeing up the other”(wenzhu yitou, fangkai yipian)

In light of the country’s entry into the WTO in 2001, Chinese economy was confronted with a new round of challenges: Chinese domestic enterprises were faced with more intense competition from foreign business with the country’s further opening to the outside; the country’s natural resources approached the limit after two decades of exponential economic growth based on the abuse of the country’s natural environment.
 In the early 21st century, Chinese decision-makers have realized that China has to lay greater importance to intellectual property rights if the country wants to maintain its sustainable economic growth. In early 2006, China promulgated State Middle and Long Term Science and Technology Development Guideline (2006-2020), known as the 2006 Guideline.
 In 2008, China uplifted intellectual property rights to the level of national strategy and adopted the Outline of the National Intellectual Property Rights Strategy, aiming at promoting innovation and the use of new technology. 
 Both the 2006 Guideline and the 2008 Guideline set clear the aim to establish a full-fledged market-oriented national innovation system by 2020 in China. Under this system, Chinese enterprises shall be the main body of innovation activities. The adoption of 2006 Guideline and the 2008 Guideline marked the beginning of a new phase in market-oriented reform in China’s science and technology system.

Problems with the Market Oriented Reform and the Negative Impact on Patent Creation
It is generally agreed that the time between 1985 and 1996 was the golden decade for China’s science and technology reform. (Kou 2008) However, since the mid-1990s, the smooth progress of China’s S&T reform has been slowed down. Despite Chinese government’s repeated call to enhance China’s indigenous innovation activity and turn science and technology into the key engine for China’s modernization, research report by authoritative international institutions shows that the country remains an imitator or adaptor of foreign technologies.(Zeng and Wang 2007) In fact, after the adoption of the 2006 Guideline, some scholars expressed doubts whether the ambitious goal of building an innovative country by 2020 can be achieved on time.
 Some IPR officials in China share similar doubts as those scholars.

The officials and scholars attribute their pessimism to both the influence of remnants of planned economy model and the immaturity of market mechanism. Or in the words of an IPR scholar, “what should have been anchored was not really anchored; what should be freed up was not really freed up.”
(gaiwende meiwenzhu,gaifangde meifangkai该稳的没稳住，该放的没放开)
Specifically, the reform discussed earlier that turned the research institutes into new technology enterprises were carried out in a top down manner. A natural question then is whether this kind of approach can really yield the desired outcome. As analyzed by Cao(2002)(Cao 2002), Chinese S&T community was not immune from the strong commercial values prevalent during the reform period. A quality research practice consistent with internationally defined scientific norm has not been fully institutionalized. Lots of the basic research programs turned out to be transferred into money-oriented projects that emphasized on quick returns and short term profits. Thus, lots of Chinese scientists engaging in basic research were not patient enough to focus on high quality research that could lead to breakthroughs in technological innovation. In fact, the past decade has even witnessed a decline in first class basic research achievement in China. During the first 9 years of the new century, on 6 occasions (2000, 2001, 2004, 2005, 2007, 2008) there were no winners of the first class prize in China’s annual Natural Science Award, the top award for cutting edge basic research made in China. 
According to the World Competitiveness Yearbook published in Lausanne based International Institute for Management Development, known as the Lausanne Report, since 2000 China’s competitiveness in basic research has stayed in the range between 25 and 28 out of the 181 countries under study. In fact, China was already ranked No. 27 and No. 28 respectively in 1995 and 1996 by the Lausanne Report. 
 Although the ranking as recorded by Lausanne Report is mainly for reference purpose, the above mentioned data indicates that China’s basic research competitiveness still remains in the middle range worldwide and has not made progress commensurate with China’s rapid GDP growth during the past decade. 

While China’s basic research is negatively influenced by the commercial values incurred during the country’s market reform, market mechanism fails to work in the realm of applied research. Despite the introduction of market mechanism, the government sector still controls dominant proportion of research funding. That drives China’s R&D personnel to spend lots of time and energy lobbying the administrative staff responsible for the distribution of the country’s research funding. Scholars and practitioners contend that Chinese R&D activities are still ruled by man rather than ruled by law governing scientific research.(Huang and Jiang 2007) In an article published on Nature, London-based top journal on science and technology, leading Chinese scientists called for Chinese Ministry of Science and Technology (MOST) to relegate its unwieldy power over distribution of research funding to a foundation independent of government influence so that “China’s scientific research can be governed by real scientists.”
 However, this kind of appeal was too offensive for China’s S&T bureaucrats. The specific issue of Nature that published the aforementioned article was not even allowed to be circulated in China.

The combination of legacy from planned economy and the imperfections results in the low efficiency of China’s R&D activities, which inevitably negatively affects patent creation in the country. On one hand, China continues to train R&D professionals through the country’s increasingly sophisticated education system and continues heavily investing in the country’s science and technology sector. As of 2007, China employed 35 R&D professionals in its science and technology sector, taking the first place in the world. Those 35 million R&D professionals are employed by 28,000 R&D entities at different levels. 
 In 2007, China spent 366 billion RMB (50 Billion US Dollars) on research and development (R&D), ranked No. 4 in the world, only next to the US, Japan, and Germany.
 This number accounts for 1.49% of China’s total GDP; although this percentage is lower than the 2% R&D/GDP ratio of most developed countries in the world, it is the highest among developing countries.
 In 2007, patent application has increased by an annual rate of 32.9%, far exceeding the average rate of 4.7% at the worldwide level and one of the fastest in the world.  In 2007, the total number of patent filing in China exceeded 3 million, ranking No. 3 in the world, only next to Japan (No. 1) and the US(No. 2). 
 It is envisioned that if China’s patent application keeps its growing momentum, in 2012 China is likely to exceed Japan and the US, becoming the world’s No. 1 country in patent creation.
 

On the other hand, however, China remains a “big but not powerful country” on the arena of patent affairs worldwide. A closer examination of the quality of these patents may reveal some hard truth disguised by the large quantity of patent application. First, due to the weaknesses of China’s S&T system as analyzed above, a dominant majority of patents in China lack originality. Under Article 2 of Rules for Implementation of the Patent Law of the People's Republic of China,
 first promulgated in 1985 and most recently revised in 2001, three types of industrial innovation can be granted patent in China: invention, utility model, and industrial design. Specifically, invention patent means a new technical solution to a product, process or its improvement; Utility model, popularly known as “incremental invention” or “minor patent”, means a new technical solution to the shape or configuration or their combination of a product, which is industrially applicable; industrial design means a new design to the shape or pattern of a product, their combination or combination of color therewith, which is aesthetic and industrially applicable. Judging from the definition of these three types of patents, invention patent is the most technologically sophisticated while industrial design is least sophisticated; utility model comes in between two of them. 

One cannot dismiss utility model and industrial design as worthless, but the quantity and quality of invention patent in a country’s high-tech industries is stronger indicator of a country’s technological competitiveness. As indicated by the table below, for a considerable time, invention patents only consist of less than 10% of domestic patents while the majority of Chinese domestic patents are utility model and industrial design. (I am waiting for the arrival of several interlibrary loans to get the data of years after 2005.)

Table 4.3: Distribution of Chinese Domestic Patent Grants （1998-2005）
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Source：China Intellectual Property Yearbook (2000-2005)
Moreover, as indicated by table 4.4, foreign companies in China constitute the majority of invention patent holders. Therefore, it can be safely concluded that Chinese domestic enterprises are not active actors in China’s innovation activity. Even China’s leading economists do not deny that Chinese economy’s rapid growth relies more on cheap labor and mobilization of natural resources rather than scientific research and technological innovation.
 

Table 4.4: Distribution of Invention Patents Granted in China 

By Patent Holders (percent, 1991-2002)
[image: image6.emf]0

10

20

30

40

50

60

70

80

1991（Year)1992（Year)1993（Year)1994(Year）1995（Year)1996（Year)1997（Year)1998（Year)1999(Year)2000(year）2001（Year)2002(Year)

Foreign Companies

Domestic Companies


Source: National Bureau of Statistics and Ministry of Science and Technology: China Statistical Yearbook of Science and Technology (Beijing, China Statistical Press, 2003) 


In sum, legacy of China’s planned economy and the country’s immature market economy hinders creation of high quality patents. Therefore, Chinese patent policy does not grow from a piece of fertile land. 
Application of Patents

The creation of high quality patent is but the first step. Equally important, if not more important, is to turn these patents into market profits. Specifically, those patents should be able to pass the test of market competition, yield economic gains, or even shape the orientation of the future development of related industries. This section demonstrates that, while, as discussed in the previous section, patent creation is hindered by the combination of legacy of planned economy and immaturity of market economy in China, there are factors that keep the already limited Chinese domestic patents from turning into market use. Most important of these constraints is China’s underdeveloped venture capital system. I also demonstrate that because the majority of Chinese domestic enterprises are not yet the main body of technological innovation, domestic constituency for patent protection is still weak despite the call from foreign business investing in China.
Unfriendly Environment for Technological Innovation

Since the high return of high tech industry inevitably involves high risk, under a market economy high-tech firms have to rely on a sound financial market to raise funds to turn patents into market profits. However, the financial environment in China is still not so friendly for technological innovation. This section will unfold the immaturity of China’s venture capital system, the key factor for the growth of China’s high tech enterprises.

In the early 1980s, Chinese scholars with overseas education background called for Chinese top decision makers’ attention to the role of venture capital in the development of high tech industry after careful scrutiny of the experience in developed countries.
 In 1985, China New Technology Venture Capital Company, Inc. (Zhongguo Xinjishu Chuangye TouZi Gongsi，中国新技术创业投资公司), the first venture capital company in China, was established in Beijing as part of the broader scheme of Chinese Science and Technology Reform. 
 In 1996, Chinese National People’s Congress adopted Law on the Promotion of Transferring Scientific Research Products.(促进科技成果转化法)
， explicitly emphasizing the importance of venture capital in transferring scientific invention and technological innovation by university and research institutes into market profits. In 1998, headed by Cheng Siwei, one of the first Chinese scholars who studied business administration in the US in the early 1980s, a group of Chinese scholars made the first proposal to the 9th Chinese People’s Political Consultative Conference (CPPCC), China’s top Consultative body, to introduce a growth enterprise stock market for small and medium high tech enterprises in China. 
This market was later popularly known in China as “second board market”, as opposed to “main board market”, mostly comprised of large and medium sized state owned enterprises. This proposal gained wide acclaim in the policymaking and business circle in China and was later known as the “No. 1 Proposal in 1998”.  

The No. 1 Proposal in 1998 triggered the rapid development of venture capital companies in China. By the end of 1999, about 200 venture capital investment companies were set up in China, possessing a total 20 billion RMB of registered capital. In less than five years, the total registered capital of Chinese domestic venture capital companies doubled to over 50 billion RMB (about 7 billion US Dollars) by the end of 2003.
  At the same time, the rapidly growing Chinese market attracted interests of overseas venture capital companies. Since China’s entry into WTO in 2001, leading venture capital companies from such countries as the US, Japan, and Singapore started to forge closer working relationship with Chinese high tech companies. In 2006, China attracted venture capital amounting to 1.7 billion US dollars in total, only next to the US. 
 

The rapid development of China’s venture capital also comes with problems that cannot be ignored. In fact, these problems in significant ways handicap the transferring of patents into market profits and thus the further growth of Chinese high-tech companies. Specifically, compared with their counterparts in developed countries, the weaknesses of China’s burgeoning venture capital exist in terms of both quantity and quality. 

First, unlike developed countries such as the US and Japan, whose venture capital enterprises emerged in the 1940s and 1970s respectively, Chinese domestic venture capital emerged only about 20 years ago. As of the early 21st century, the total volume of venture capital in the US and Japan reached 50 billion and 15.4 billion US dollars respectively, bigger than the less than 10 billion US dollars in China. 
The relatively smaller size of Chinese venture capital can provide less economic support for Chinese start-up high tech enterprises than their counterparts in the developed countries.

Second, challenges to China’s burgeoning venture capital not only come from its relatively smaller size compared with developed countries, but from the way in which Chinese venture capital is managed. Different from a mature market economy, the majority of Chinese venture capital companies are backed by government. As of 2003, 70% of Chinese domestic venture capital investment came from government-backed companies or government back banks. However, in developed countries during the same period, on average only 8% of venture capital investment were sponsored by government-backed companies.
 Although overseas venture capital companies demonstrate strong interests in Chinese market, they cannot locate the right high tech companies as the target of their venture capital due to their unfamiliarity with Chinese market. As such, a dilemma confronts Chinese high tech enterprises: foreign venture capital are well financed and well experienced with internationally popular investment mechanism, but they do not understand Chinese market very well; Chinese domestic venture capital companies are familiar with Chinese market, but most of them still operate under the planned economy mentality. Therefore, lots of truly innovative technology has failed to be turned into long-term profitable enterprises. 

Last but not least, the legal system that supervises the use of venture capital in China is still weak. Unlike their counterparts in the developed countries, Chinese venture capital companies are still inexperienced in appraising the value of intellectual property, a form of intangible property. While in the US there are 15 federal legislations governing the operation of venture capital, the primary legislation governing venture capital operation in China, Venture Capital Management Law, is still under discussion although scholars called for the adoption of this law almost a decade ago.
 Due to the immaturity of legal environment and the lack of experienced professional talents, Chinese venture capital companies either over estimate or under estimate the value of patent with which the start up high tech enterprises apply for the support of venture capital. In the former case, the venture capital companies invest more than necessary into the start up enterprises; in the latter case, the high-tech enterprises cannot get sufficient support from the venture capital companies. Both instances hinder the healthy development of China’s domestic high tech enterprises. ((Cheng，Yunwei（程允渭） 08-14-2007))

As a result, although statistically Chinese high-tech projects report exponential growth of gross production, a significant proportion of the growth does not come from technology innovation. Instead of supporting the growth of small and medium sized high tech companies, a significant proportion of Chinese venture capital went to companies with strong government connection or even real estate enterprises, where the return is higher and quicker. According to Zhang Huaben, a Deputy of Chinese People’s Political Consultative Conference (CPPCC), in 2007 small and medium sized high tech enterprises in China contributed 66% percent of invention patents and developed 82% of new products, but they only received 16% of banking loans supporting technological innovation.
 Although accurate statistical data is not available to tell how much venture capital gets wasted on projects unrelated to technological innovation, it is known by many that above mentioned phenomenon have become the “hidden rule” of the practice by government officials and business people involved in China’s high-tech development projects. Chinese official media seldom covers this, but some bold journalists manage to bring the dark side of the story under the sun.

Weak support from financial system is not the only constraint for the Chinese high tech enterprises to turn patents into practical application, but it is one of the key constraints for Chinese enterprises to innovate. Even China’s top science and technology officials do not deny this phenomenon. According to Wan Gang, Minister of Science and Technology, Chinese enterprises are far from being the major proponents of innovation activities in the country.
 Specifically, Wan Gang attributes the following factors to the situation under analysis: an unwieldy proportion of Chinese enterprises lack incentive to invest in innovation; research and development resources in research institutes and enterprises remain under mobilized; the efficiency of investment in science and technology development remains low; the integration between R&D and application for industrial use remains loose.
As the comment of a leading Chinese economist, Gu Shengzu, who also serves as Standing Member of Chinese National People’s Congress, goes, “Due to high risk involved in the research and development process and the lack of support network to cushion the risks, many Chinese start up high tech enterprises cannot afford to innovate and dare not innovate. If these problems remain unresolved, eventually the consequence is that they do not want to innovate.”
 

Business and Government Actors on the Stage of Patent in China: Who are the Winners? Who are the Losers?


In business competition, patent is a very powerful weapon. It serves the purpose of both shield and spear: it serves the purpose of shield in that patent rewards and protects the result of technological innovation; it serves the purpose of spear in that patent helps to open new market for the company’s products. On China’s business arena, different sets of business actors possess different levels of patent arsenal. They differ from each other not only in terms of the size of their patent arsenal, but also in terms of the strategy that they use their patent arsenal to compete. This in turn determines their different attitudes towards patents. Specifically, there are three sets of business actors on the stage: foreign companies investing in China, state-owned enterprises, and domestic private enterprises.


Foreign companies’ attitude towards patent is straightforward. Most foreign companies investing in China originate from developed countries, whose economy has progressed from industrial age to information age. Therefore, intellectual property rights constitute the key aspect of their competitiveness. However, as the China branches of their parent companies, the major aspects of their R&D activities-i.e., the creation and application of IPR- happen outside China’s soil. Therefore, the most important aspects of IPR work for foreign companies in China are not the creation and application of IPR. Instead, they mostly care about the protection of their IPR in China and eventually how they maximize their share on the Chinese market. To echo the analysis made in chapter 2, their business activities arouse discontent among China’s economic nationalists.


 State-owned enterprises provide the economic foundation of China’s socialist system. Starting in the 1980s, China introduced a series of liberalization policy to the country’s state owned economy. Under the liberalization policy, the majority of state owned enterprises turned into market entities. However, it remains the Chinese government policy that state-owned enterprises shall still control the lifeline of Chinese economy. 
Specifically, according to Li Rongrong, Director of Chinese State Commission of Management of State-owned Assets, state-owned enterprises shall assume “absolute control” over core realms related to the country’s economic security. These realms include military industry, electricity industry, petrol and energy industry, telecommunication industry, coal and metal mining industry, transportation industry, and machine building industry.
 Under this policy, the profits of Chinese state-owned enterprises stem more from their monopoly over certain industry rather than technological innovation. Therefore, the majority of Chinese state-owned enterprises are not interested in intellectual property rights. Among the top 10 Chinese domestic companies granted invention patents, only 1 of them (China Petroleum Co. Ltd) is state-owned. (See table below) According to Tian Lipu, Director of Chinese State Intellectual Property Office, as of 2005, 96% of Chinese state-owned enterprises have never applied for patents.
 During my fieldwork, a legal representative from a state-owned company even asked me why such an “insignificant” topic as intellectual property rights deserves the efforts to write a dissertation.


Less straightforward is the attitude of domestic private companies. On one hand, China has nurtured a considerable number of private companies during the countries’ three decades of economic reform. As of 2006, there were 42 million private companies in China, accounting for 97% of Chinese domestic companies in total. Those 42 million private companies contribute about 60% of China’s GDP. 
Among the 42 million private companies, about 142,000 of them are start up high tech enterprises
.(That is the statistical data as of 2004, I am still looking for the most recent data.) Out of the 103 “experimental innovative enterprises” designated by Chinese Ministry of Science and Technology, 77 of them were private enterprises. As discussed earlier, the private high tech enterprises are the most responsive actors to market situation and actively engage in innovation activities. As indicated by table 4.5 below, 9 out of the top 10 domestic companies granted invention patents in 2008 are private high tech companies. These companies are quickly catching up with their foreign counterparts and become increasingly important and skillful players on the patent arena.  
Table 4.5 Top 10 Chinese Domestic Companies Granted Invention Patent in 2008

	 
	Company name 
	Number of Invention Patents 

	1 
	Huawei Technology Co. Ltd 
	2851 

	2 
	Youda Technology Co. Ltd(Shenzhen) 
	695 

	3 
	Lejin Electotronics Co. Ltd.(Tianjin) 
	669 

	4 
	Hongfujin Precision Machinery Co. Ltd. (Shenzhen) 
	578 

	5 
	Zhongxin Communication Co. Ltd 
	451 

	6 
	China Petroleum Co. Ltd.
	376 

	7 
	Lejin China Co. Ltd 
	336 

	8 
	Weisheng Electronics Co. Ltd 
	288 

	9 
	TMC(China) Co. Ltd. 
	261 

	10 
	Yingyeda Co. Ltd. 
	210 


Source: State Intellectual Property Office Statistical Bulletin
(国家知识产权局专利统计简报), No. 3, 2009, 02-25-2009

 However, the above-discussed elite private companies are not yet the mainstream of Chinese private companies. The majority of Chinese private companies still rely on cheap labor, low wage, and heavy input of natural resources rather than innovation as the core component of their competitiveness. It is unfair to say that they are ignorant of the importance of patents, but heavy investment into R&D and skillful application of patents in business competition is still a luxury for many private enterprises in the early stage of their development. 

There has not yet been any nationwide survey of private companies’ IPR awareness level. However, some regional level data can tell the story: according to an investigation done by East China’s Nanjing Customs House, Jiangsu Province in 2005, out of the 200 private export oriented enterprises under examination, only 26 of them regard IPR as very important to their competitiveness, 17 of them establish a special department to deal with IPR disputes arising during their business activities. 
 In 2007, out of 190,000 manufacturing enterprises in East China’s Zheijiang Province, only 6% of the elite private enterprises have been granted invention patents.
 Enterprises in both Jiangsu and Zhejiang, two affluent coastal provinces, are important engines for China’s export machine. The level of IPR awareness in these two provinces is a useful prism to understand the nationwide situation.

Foreign companies complain to fall victim to IPR infringement, lots of which done by Chinese private companies. However, in the long run, the Chinese private companies are not winners, either. Due to an unfriendly environment for innovation discussed earlier, many Chinese private enterprises lack their own patents and are content with imitating the others. That stifles their creativity. In the short term, they may grow quickly in both company size and market share by copying the others, but they also bring attention from their competitors. When their competitors deem those private companies’ growth as hurting their interests, a patent lawsuit will be brought forth.
 Due to their weaker position in the competition, Chinese private enterprises are often at a disadvantageous position in the lawsuit. Some of them are very unprepared and even do not know the seriousness of the problem until a law suit is brought against them. 
 When they lose the patent lawsuits, they have to pay high amount of patent fee to the winning side. More importantly, their creativity gets rusty by relying on duplication of others’ technology and they lose the room for the companies’ further growth.
During the current transitional period of Chinese economy, lots of private enterprises reap business benefits from their innovation efforts and earnestly seek to bring the violators of their IPR to justice when their interests are hurt by IPR infringement; at the same time, however, more or less they depend on copying their more technologically advanced counterparts during the stage of primitive accumulation. As the comment of an IPR attorney goes, “Be it foreign companies, state-owned companies, or private companies; be it established business monster or start up imps, everybody claims to be losers in the IPR game to win sympathy, but nobody in China can claim their hands to be completely clean on the issue of IPR. They can be winners on some occasion, but they are losers under other circumstances.” 
  Therefore, many Chinese private companies adopt an ambivalent attitude towards IPR: they love it because they have more or less benefited from technological innovation; they hate it not only because of the heavy cost involved in technological innovation, but also because their disadvantageous position in IPR compared with their foreign counterparts. 

As such, according to an IPR official in Shanghai, Chinese government is often sandwiched between criticism from both foreign and domestic IPR holders. Both foreign and domestic IPR holders are dissatisfied with them: as expected, foreign IPR holders complain that Chinese bureaucracies only provide lip service to them and do not offer enough protection of their IPR. Domestic IPR holders complain that Chinese IPR bureaucracy ends up as protecting foreign IPR holders’ interests more than the interests of Chinese domestic business. As a Chinese domestic IPR holder’s comment goes: “In theory, we receive equal IPR protection from the Chinese government as our foreign counterparts. However, we are much later comers to the race. Are we really equal players on the stage?”
 

As already discussed in section 1 of this paper, the Chinese government does not protect intellectual property rights for the sake of it. Rather, Chinese government’s ultimate goal of IPR work is to build up its own IPR industry. IPR protection is not an end in itself. This is evident from the comment made by Tian Lipu, Director of Chinese State Intellectual Property Office, after the adoption of 2008 Intellectual Property Rights Work Guideline. During an interview with Beijing Review, a government run magazine published in English, Tian said, “The 2008 Outline is more than IPR protection. More importantly, it emphasizes IPR creation, which is to encourage innovation, invention, and creativity throughout the country.”
(Emphasis added by the author)
However, one of the most important obstacles on the Chinese government’s IPR policy agenda is the weak support from the country’s domestic business constituency. As analyzed earlier, the obstacles originate in large part from the country’s political and economic system: how can one expect a country’s societal actors to be innovative if the country’s political system does not encourage or even stifles individual creativity?

The building of an innovative country requires bold and sometimes painful reform, if not a thorough overhaul, of China’s political and economic system. The overhaul is so thorough that some of the very foundation of China’s communist system will be inevitably touched upon. According to a senior official, who was a prestigious scientist in China before joining government service, insightful people among the country’s decision making circle are already aware of that, but by far none of them is bold enough to lay out concrete steps to carry on these reforms- because they are also aware that these reforms will probably become part of a fundamental social change in China that is likely to endanger the rule of Community Party.

Conclusion
In his multi volume study of Science and Technology in Ancient China, Joseph Needham raises a thought-provoking question later called Needham Question: Given China’s economic, military and technical head start in ancient times, why did modern science and technology originate from Europe, not China? Why did China fall behind in the modern era?
 During my fieldwork, my interviewees frequently raised the Needham Question. Also frequently raised was another question related to the one raised by Needham: can China catch up? Or how should China act if the country wants to catch up?
 In fact, this question has been raised, discussed and debated by generations of Chinese political and intellectual elites from the late 19th century, when China was forced to open its door by the Western colonial powers, up to the early 21st century. From the late 19th century on, Chinese elites have appealed to strengthen the country by learning from advanced science and technology of the Western countries. 
 However, the following questions have plagued and will continue to plague generations of Chinese elites: can science and technology as part of the Western means (ti) be transplanted to the Chinese body (yong) without changing the latter? If the Chinese body(Zhongti) wants to remain intact, is it possible for the Western means(xiyong) to be successfully transplanted? Is it possible for a hybrid model between Chinese body (zhongti) and Western means(xiyong) to be achieved? What is this hybrid model going to be like? Thus far, nobody provides an answer acceptable to all. 

It is certainly not the task of this paper to answer such an enormous question. However, I demonstrate that while patent is popularly regarded as a type of politically neutral intellectual property, the design and implementation of patent policy in a country goes beyond the politically neutral realm. In fact, in the early 1920s, the first generation of Chinese Communists had realized that in order for “Mr. Science” to take home in China, “Mr. Democracy” should come with it. 
 However, 90 years after this theme was raised and 60 years after Communist Party took over China, nowadays “Mr. Science” and “Mr. Democracy” are still struggling their way on the Chinese soil. In that sense, China’s dispute with Western countries over patent affairs is going to continue well into the future- because these disputes are not over the issue of patents, per se; it is part of China’s own zigzag journey to seek a development model that suits itself and the need to coexist well with the rest of the world. 

To echo the metaphor made at the beginning of the chapter, the soil out of which the grass of IPR grow is not only composed of business actors in China. Chinese mass consumers’ attitude towards IPR shall not be ignored. Such issue is not so salient on the issue of patent, but it can be obviously felt on the issue of copyright and trademark. That is going to be the subject of my future studies.
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� The first time I heard this metaphor was during an interview with an IPR official, Hefei, Anhui, 06-26-2007; Lots of other interviewees used the similar metaphor to describe the significance of societal aspect of Chinese IPR work during my field study. 


� The most prestigious study of Chinese traditional notion of science and technology, however, is � ADDIN EN.CITE <EndNote><Cite><Author>Needham</Author><Year>1981 </Year><RecNum>254</RecNum><record><rec-number>254</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Needham, Joseph   </author></authors></contributors><titles><title>Science in traditional China : a comparative perspective</title></titles><dates><year>1981 </year></dates><pub-location>Cambridge, MA &#xD;    </pub-location><publisher>: Harvard University Press</publisher><urls></urls></record></Cite></EndNote>�Needham, J. (1981 ). Science in traditional China : a comparative perspective. Cambridge, MA 


    : Harvard University Press.


	� Although focusing on ancient China, lots of Needham’s insights remain inspiring for researchers of contemporary Chinese science and technology;


� Interview, Beijing, 10-18-2007;


� Interview with an IPR scholar, Hefei, Anhui, 08-06-2007;


� Interview with an IPR official, Nanjing, Jiangsu, 03-07-2008;


� The first time I heard this metaphor was during the interview with the above-mentioned IPR scholar in Anhui. There were too many interviewees from various backgrounds citing this metaphor during my field work for me to name. I would prefer not to identify the exact source of this metaphor.  


� For the early stage of the development of China’s science and technology, see Dangdai Zhongguo Congshu � ADDIN EN.CITE <EndNote><Cite><Author>Bianjibu</Author><Year>1992</Year><RecNum>264</RecNum><record><rec-number>264</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Dangdai Zhongguo Congshu Bianjibu</author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Science and Technology in Contemporary China (</style><style face="normal" font="default" charset="134" size="100%">当代中国的科技事业）</style></title></titles><dates><year>1992</year></dates><pub-location>Beijing</pub-location><publisher><style face="normal" font="default" size="100%">China</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Social</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Press</style><style face="normal" font="default" charset="134" size="100%">（中国社会出版社）</style></publisher><urls></urls></record></Cite></EndNote>�Bianjibu, D. Z. C. (1992). Science and Technology in Contemporary China (当代中国的科技事业）. Beijing, China Social Press（中国社会出版社）.


	�


� For a discussion of three layers of Chinese S&T system, see � ADDIN EN.CITE <EndNote><Cite><Author>Saich</Author><Year>1988</Year><RecNum>252</RecNum><record><rec-number>252</rec-number><ref-type name="Book Section">5</ref-type><contributors><authors><author>Saich, Tony</author></authors><secondary-authors><author>Simon, Denis Fred</author><author>Merle Goldman</author></secondary-authors></contributors><titles><title>Reform of China&apos;s Science and Technolgy Organization System</title><secondary-title>Science and Technology in Post-Mao China</secondary-title></titles><dates><year>1988</year></dates><pub-location>Cambridge, MA</pub-location><publisher>Harvard University Press</publisher><urls></urls></record></Cite></EndNote>�Saich, T. (1988). Reform of China's Science and Technolgy Organization System. Science and Technology in Post-Mao China. D. F. Simon and M. Goldman. Cambridge, MA, Harvard University Press.
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� For an excellent discussion of the development of Chinese military and strategic technology, see � ADDIN EN.CITE <EndNote><Cite><Author>Feigenbaum</Author><Year>2003</Year><RecNum>257</RecNum><record><rec-number>257</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Feigenbaum, Evan A</author></authors></contributors><titles><title>China&apos;s Techno-Warriors: National Security and Strategic Competition from the Nuclear to the Information Age</title></titles><dates><year>2003</year></dates><pub-location>Stanford, CA</pub-location><publisher>Stanford University Press</publisher><urls></urls></record></Cite></EndNote>�Feigenbaum, E. A. (2003). China's Techno-Warriors: National Security and Strategic Competition from the Nuclear to the Information Age. Stanford, CA, Stanford University Press.


	�


� Among the five permanent members of the UN Security Council, the US took 7 years to proceed from atomic bomb to hydrogen bomb, the Soviet Union 4 years, and the UK 4 years and a half. China’s first hydrogen bomb was tested 2 months earlier than France.


� Ma Lili: The Concept of China’s Science Research Reform: An Interview with Wu Mingyu, Vice-Minister of the State Science and Technology Commission, from Huashengbao( Voice of China), April 10th, 1985, P.31；


� For a thorough analysis of the relationship between industrial research institutes and their governing ministries, see � ADDIN EN.CITE <EndNote><Cite><Author>Gu</Author><Year>1999 </Year><RecNum>245</RecNum><record><rec-number>245</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Gu, Shulin</author></authors></contributors><titles><title>China&apos;s Industrial Technology : Market Reform and Organisational Change  </title></titles><dates><year>1999 </year></dates><pub-location>London ; New York </pub-location><publisher>Routledge </publisher><urls></urls></record></Cite></EndNote>�Gu, S. (1999 ). China's Industrial Technology : Market Reform and Organisational Change  London ; New York Routledge 


	� PP 12-17; Also see � ADDIN EN.CITE <EndNote><Cite><Author>Segal</Author><Year>2003</Year><RecNum>267</RecNum><record><rec-number>267</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Segal</style><style face="normal" font="default" charset="134" size="100%">, </style><style face="normal" font="default" size="100%">Adam</style></author></authors></contributors><titles><title>Digital Dragon: High-Technology Enterprises in China</title></titles><dates><year>2003</year></dates><pub-location>Ithaca</pub-location><publisher>Cornell University Press</publisher><urls></urls></record></Cite></EndNote>�Segal, A. (2003). Digital Dragon: High-Technology Enterprises in China. Ithaca, Cornell University Press.


	� PP5-15;


� � ADDIN EN.CITE <EndNote><Cite><Author>Wang</Author><Year>2005</Year><RecNum>279</RecNum><record><rec-number>279</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Wang</style><style face="normal" font="default" charset="134" size="100%">,</style><style face="normal" font="default" size="100%">Xiaolan</style><style face="normal" font="default" charset="134" size="100%">（王小兰）</style></author><author><style face="normal" font="default" size="100%">Hong</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Zhao(</style><style face="normal" font="default" charset="134" size="100%">赵弘）</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Improve</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Innovation Ability of Privately-Owned New Technology Enterprises</style><style face="normal" font="default" charset="134" size="100%">：</style><style face="normal" font="default" size="100%">Blue Book of Development of Zhongguancun (</style><style face="normal" font="default" charset="134" size="100%">提升民营科技企业创兴力:中关村发展蓝皮书）</style></title></titles><dates><year><style face="normal" font="default" charset="134" size="100%">2005</style></year></dates><pub-location>Beijing</pub-location><publisher><style face="normal" font="default" size="100%">Social Sciences Academic Press(</style><style face="normal" font="default" charset="134" size="100%">社会科学文献出版社）</style></publisher><urls></urls></record></Cite></EndNote>�Wang, X. 王. and H. Zhao(赵弘） (2005). Improve Innovation Ability of Privately-Owned New Technology Enterprises：Blue Book of Development of Zhongguancun (提升民营科技企业创兴力:中关村发展蓝皮书）. Beijing, Social Sciences Academic Press(社会科学文献出版社）.


	�P 40;


� There is enormous scholarship on innovation and its impact on a country’s economy. For a pioneering study of innovation theory, see � ADDIN EN.CITE <EndNote><Cite><Author>Shumpeter</Author><Year>1934</Year><RecNum>268</RecNum><record><rec-number>268</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Shumpeter, Joseph</author></authors></contributors><titles><title>The Theory of Economic Development</title></titles><dates><year>1934</year></dates><pub-location>Cambridge MA</pub-location><publisher>Harvard University Press</publisher><urls></urls></record></Cite></EndNote>�Shumpeter, J. (1934). The Theory of Economic Development. Cambridge MA, Harvard University Press.
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� For a quantitative analysis of how Chinese enterprises’  innovation incentive got stifled under planned economy, see, for example, � ADDIN EN.CITE <EndNote><Cite><Author>Hu</Author><Year>2001</Year><RecNum>269</RecNum><record><rec-number>269</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Hu, Albert , G. Z. </author></authors></contributors><titles><title>Ownership , Government R&amp;D,Private R&amp;D , and Productivity in Chinese Industry</title><secondary-title>, Journal of Comparative Economics</secondary-title></titles><periodical><full-title>, Journal of Comparative Economics</full-title></periodical><pages>136-157</pages><volume>29</volume><number>1</number><dates><year>2001</year></dates><urls></urls></record></Cite></EndNote>�Hu, A., G. Z. (2001). "Ownership , Government R&D,Private R&D , and Productivity in Chinese Industry.", Journal of Comparative Economics 29(1): 136-157.
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� Full text of the 8 Year Guideline can be accessed online at http://www.imicams.ac.cn/webpages/policy/files/gh_1978.pdf, last accessed June 24, 2009; Also see People’s Daily， 03-29-1978， P1；


� Interview with a former “Weekend Engineer”, Hefei, Anhui, 07-07-2007;


� Xinhua News Agency:  Chinese Communist Party Central Committee’s Decision on the Reform of the Science and Technology Management System, March 19th, 1985； Full text of the 1985 Decision is also available at People’s Daily, 03-20-1985, P 1; 


� Full text of the 1985 Decision is available on People’s Daily, 03-20-1985, Page 1;


� Chen, Zujia (陈祖甲)：Torch Program Carried Out to Develop New Technology（发展高技术、新技术产业　“火炬计划”已成雏型）from People’s Daily, 08-02-1988, Page 1;


� Shi, Baohua and Huang, Wei(施宝华;黄威)New Technology Experimental Zone Set Up in Zhonguancun, Beijing (:北京中关村已正式成立新技术产业开发试验区), from People’s Daily, 08-07-1988, P3


� Full text of the 1999 Decision can be accessed online at � HYPERLINK "http://www.chinawater.net.cn/CWSNews/990820.html" ��http://www.chinawater.net.cn/CWSNews/990820.html�, last accessed June 26, 2009;


� See, for example, � ADDIN EN.CITE <EndNote><Cite><Author>Hu</Author><Year>2005</Year><RecNum>275</RecNum><record><rec-number>275</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Hu</style><style face="normal" font="default" charset="134" size="100%">,</style><style face="normal" font="default" size="100%">Lezhen</style><style face="normal" font="default" charset="134" size="100%">（胡乐真）</style></author><author><style face="normal" font="default" size="100%">Cheng, Bangwen</style><style face="normal" font="default" charset="134" size="100%">（成邦文）</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Chinese Government Run Research Institutes&apos; Twenty</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Years of Sea Change(</style><style face="normal" font="default" charset="134" size="100%">中国政府研究机构二十年巨变）</style></title><secondary-title><style face="normal" font="default" size="100%">http://www.sts.org.cn/fxyj/zcfx/documents/20050826.htm</style><style face="normal" font="default" charset="134" size="100%">，</style><style face="normal" font="default" size="100%">last accessed June 26, 2009</style></secondary-title></titles><periodical><full-title>http://www.sts.org.cn/fxyj/zcfx/documents/20050826.htm，last accessed June 26, 2009</full-title></periodical><dates><year>2005</year></dates><urls></urls></record></Cite></EndNote>�Hu, L. 胡. and B. 成. Cheng (2005). "Chinese Government Run Research Institutes' Twenty Years of Sea Change(中国政府研究机构二十年巨变）." http://www.sts.org.cn/fxyj/zcfx/documents/20050826.htm，last accessed June 26, 2009.
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� Interview with an IPR scholar, Nanjing, Jiangsu, 03-31-2008, 


� For a discussion of challenges that China faces during the knowledge economy at the turn of the new century, see � ADDIN EN.CITE <EndNote><Cite><Author>Dahlman</Author><Year>2001</Year><RecNum>281</RecNum><record><rec-number>281</rec-number><ref-type name="Report">27</ref-type><contributors><authors><author>Dahlman, Carl</author><author>Jean-Eric Aubert</author></authors></contributors><titles><title>China and the Knowledge Economy: Seizing the 21st Century</title></titles><dates><year>2001</year></dates><pub-location>Washington D.C</pub-location><publisher>World Bank Institute</publisher><urls></urls></record></Cite></EndNote>�Dahlman, C. and J.-E. Aubert  (2001). China and the Knowledge Economy: Seizing the 21st Century. Washington D.C, World Bank Institute.
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� Full text of the 2006 Guideline is available on People’s Daily, 02-10-2006, P.1;


� Full text of the 2008 IPR National Strategy is available on People’s Daily, 06-11-2008, P 15;


� Phone interview with an IPR scholar based in Nanjing from Shanghai, 06-19-2008;


� Interview with an IPR official, 07-09-2008, Shanghai;


� Ibid;


� Information about awarding China’s annual Natural Science Award can be accessed online at http://www.nosta.gov.cn;


� World Competitiveness Yearbook can be accessed online at http://www.imd.ch/research/publications/wcy/index.cfm, last accessed July 15th, 2009;


� A less blunt version of that article was published in Chinese two months later. See � ADDIN EN.CITE <EndNote><Cite><Author>Rao</Author><Year>2005</Year><RecNum>282</RecNum><record><rec-number>282</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Rao</style><style face="normal" font="default" charset="134" size="100%">, </style><style face="normal" font="default" size="100%">Yi</style></author><author>Lu Bai</author><author>Zou Chenglu</author></authors></contributors><titles><title><style face="normal" font="default" size="100%">The Fundamental Change Necessary for Chinese Science and Technology: (</style><style face="normal" font="default" charset="134" size="100%">中国科技需要的根本转变：建立竞争优胜机制）</style><style face="normal" font="default" size="100%">&#xD;</style></title><secondary-title><style face="normal" font="default" size="100%">World Science</style><style face="normal" font="default" charset="134" size="100%">（世界科学）</style></secondary-title></titles><periodical><full-title>World Science（世界科学）</full-title></periodical><pages><style face="normal" font="default" charset="134" size="100%">3-4</style></pages><number><style face="normal" font="default" charset="134" size="100%">1</style></number><dates><year>2005</year></dates><urls></urls></record></Cite></EndNote>�Rao, Y., L. Bai, et al. (2005). "The Fundamental Change Necessary for Chinese Science and Technology: (中国科技需要的根本转变：建立竞争优胜机制）


" World Science（世界科学）(1): 3-4.
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� See Editorial Entitled Diversionary tactics published on Nature 436, 152 (14 July 2005) 
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� 


� In 2007, Israel invested 4% of its GDP in research and development activities, the highest in the world. These statistical data can be accessed online at http://www.sts.org.cn/nwdt/gndt/document/09011902.htm , last accessed June 20th, 2009;


� World Intellectual Property Organization, Statistics on Worldwide Patent Activity, (2007 Edition), full text available online at http://www.wipo.int/ipstats/en/statistics/patents/patent_report_2007.html#P211_16003, last accessed July 5th, 2009;


� Ibid;


� Full text of these rules can be accessed online at http://www.china.com.cn/chinese/PI-c/258266.htm, last accessed June 17, 2009;
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� The leading figure among these scholars was Cheng Siwei, formerly Vice Chair of Chinese National People’s Congress. For his analysis of development of venture capital in China, see � ADDIN EN.CITE <EndNote><Cite><Author>Cheng</Author><Year>2008</Year><RecNum>284</RecNum><record><rec-number>284</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Cheng,Siwei(</style><style face="normal" font="default" charset="134" size="100%">成思危）</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Cheng</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Siwei On Venture Capital in China(</style><style face="normal" font="default" charset="134" size="100%">成思危论风险投资）</style></title></titles><dates><year><style face="normal" font="default" charset="134" size="100%">2008</style></year></dates><pub-location>Beijing</pub-location><publisher>Chinese Renmin University Press</publisher><urls></urls></record></Cite></EndNote>�Cheng, S. 成. (2008). Cheng Siwei On Venture Capital in China(成思危论风险投资）. Beijing, Chinese Renmin University Press.
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� See, China Venture Capital Research Institute eds(2002): China Venture Capital Yearbook, ;


� Full text of this law is available on Gazette of State Council of People’s Republic of China(中华人民共和国国务院公报), Issue 16, 1996;


� See Xue, Fei and Ren Jianmin: No. 1 Proposal in 1998: Economy Holds Tight the Hand of Science and Technology, from People’s Daily, March 4th, 1998, P 3;


� See Financial Times(金融时报)，Sep. 12th, 2005, P. A01;
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� Ibid;
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� For related media report, see Tian, Li(田)：China Should Adopt its Own Venture Capital Management Law As Soon As Possible, Cheng Siwei Says(成思危：《风险投资法》应该尽快制定，From People’s Daily (Overseas Edition), April 12th, 2003, Page 5;
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� Zhang, Huaben Breaking the Bottleneck of Private Enterprises Financial Difficulty is Vital to the Successful Implementation of Building an Innovative Country (解决中小企业融资难问题关乎创新国家战略的成败) from Tuanjie Daily(团结报)，03-15-2007, P 3;


� For a case study of how some of China’s high-tech park projects get distorted, see � ADDIN EN.CITE <EndNote><Cite><Author>Zhang</Author><Year>2007</Year><RecNum>263</RecNum><record><rec-number>263</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Zhang,Jun(</style><style face="normal" font="default" charset="134" size="100%">张君）</style></author><author><style face="normal" font="default" size="100%">Jiao</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Jianbo(</style><style face="normal" font="default" charset="134" size="100%">焦健波）</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">A</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Distorted High-Tech Park Project(</style><style face="normal" font="default" charset="134" size="100%">走样的高新区） </style></title><secondary-title><style face="normal" font="default" size="100%">Democracy and Rule of Law(</style><style face="normal" font="default" charset="134" size="100%">民主与法制）</style></secondary-title></titles><periodical><full-title>Democracy and Rule of Law(民主与法制）</full-title></periodical><pages><style face="normal" font="default" size="100%">P</style><style face="normal" font="default" charset="134" size="100%">.4-6</style></pages><number><style face="normal" font="default" charset="134" size="100%">17</style></number><dates><year><style face="normal" font="default" charset="134" size="100%">2007</style></year></dates><urls></urls></record></Cite></EndNote>�Zhang, J. 张. and J. Jianbo(焦健波） (2007). "A Distorted High-Tech Park Project(走样的高新区） " Democracy and Rule of Law(民主与法制）(17): P.4-6.


	�


� Wan made comments of similar content on several different occasions. One of the recent ones was made in his report to the National People’s Congress Standing Committee on August 26, 2007. See, for example, � ADDIN EN.CITE <EndNote><Cite><Author>Zhang</Author><Year>08-27-2007</Year><RecNum>260</RecNum><record><rec-number>260</rec-number><ref-type name="Newspaper Article">23</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Zhang</style><style face="normal" font="default" charset="134" size="100%">,</style><style face="normal" font="default" size="100%">Na </style><style face="normal" font="default" charset="134" size="100%">（张娜）</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Chinese Enterprises are not Yet the Major Proponents of the Country&apos;s Innovation Activities, Chinese Top Science and Technolgy Administrator Says(</style><style face="normal" font="default" charset="134" size="100%">万钢：中国企业还没有成为创新主体）</style></title><secondary-title><style face="normal" font="default" size="100%">Science</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">and Technology Daily(</style><style face="normal" font="default" charset="134" size="100%">科技日报）</style></secondary-title></titles><dates><year><style face="normal" font="default" charset="134" size="100%">08-27-2007</style></year></dates><urls></urls></record></Cite></EndNote>�Zhang, N. 张. (08-27-2007). Chinese Enterprises are not Yet the Major Proponents of the Country's Innovation Activities, Chinese Top Science and Technolgy Administrator Says(万钢：中国企业还没有成为创新主体）. Science and Technology Daily(科技日报）.


	�


� � ADDIN EN.CITE <EndNote><Cite><Author>Zhang</Author><Year>03-11-2007</Year><RecNum>287</RecNum><record><rec-number>287</rec-number><ref-type name="Newspaper Article">23</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Zhang</style><style face="normal" font="default" charset="134" size="100%">,</style><style face="normal" font="default" size="100%">Xianfeng(</style><style face="normal" font="default" charset="134" size="100%">张显峰）</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">High</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">Tech Enterprises Cannot Die of Lack of Financial Support(</style><style face="normal" font="default" charset="134" size="100%">创新型企业不能死在缺钱上）</style></title><secondary-title><style face="normal" font="default" size="100%">Science</style><style face="normal" font="default" charset="134" size="100%"> </style><style face="normal" font="default" size="100%">and Technology Daily)</style><style face="normal" font="default" charset="134" size="100%">科技日报）</style></secondary-title></titles><pages><style face="normal" font="default" size="100%">Page</style><style face="normal" font="default" charset="134" size="100%"> 1</style></pages><dates><year><style face="normal" font="default" charset="134" size="100%">03-11-2007</style></year></dates><pub-location>Beijing</pub-location><urls></urls></record></Cite></EndNote>�Zhang, X. 张. (03-11-2007). High Tech Enterprises Cannot Die of Lack of Financial Support(创新型企业不能死在缺钱上）. Science and Technology Daily)科技日报）. Beijing: Page 1.


	�


� For a most recent official discussion of this policy, see State Commission of Management of State-Owned Assets(国有资产管理委员会): Guideline Opinion on the Promotion of Readjustment of Management of  State-owned Assets and Reorganization of State owned Enterprises（关于推进国有资本调整和国有企业重组的指导意见） from China Reform Yearbook(中国改革年鉴) ，2007/2008, PP525-528;


� Xinhua News Agency, Interview with Li Rongrong, Dec. 18th, 2006;


� Tian Lipu’ Speech on the 2006 Working Conference of Directors of Provincial Intellectual Property Offices, 03-22-2006. Full text available online at � HYPERLINK "http://www.sipo.gov.cn/sipo2008/ztzl/ndcs/qgjzh/2006/200804/t20080411_373058.html" ��http://www.sipo.gov.cn/sipo2008/ztzl/ndcs/qgjzh/2006/200804/t20080411_373058.html�, last accessed August 20, 2009;


� (Aborted) interview with a state-owned enterprise employee, 08-31-2007, Anhui;


� China Statistics Yearbook, 2006;


� General Office of Ministry of Science and Technology(科技部办公厅), Statistical Data of Science and Technology Activities of Private Enterprises in 2004,(2004年民营科技企业活动统计结果)，from China Small and Medium Sized Companies Development Yearbook 2004(中国中小企业发展年鉴)，


� Chen, Y. and Wu D(陈银建， 吴东平)：Why Are Many Export Business Giants at the same time Dwarf in IPR Awareness(为何进出口大户多为知识产权矮子“），from Jiangsu Legal Daily(江苏法制报)，04-27-2005， P1； 


� Zhong, He(钟河)：Level of Patent Awareness Very Low among Zhejiang’s Private Enterprises(浙江民企专利意识淡薄)， from Wenhui Daily(文汇报)，05-27-2007， P12；


� See, for example, Li Qizhang and Wu Hui(李启章，吴辉)，Chinese Companies’ Painful Experience of Living with Patents: Analysis of Several Representative Patent Disputes(中国企业的专利化生存—对部分专利纠纷典型案例的分析)，from Intellectual Property Rights(知识产权），Issue90， 2005， PP40-45； 


� Interview with an IPR official, Nanjing, Jiangsu, 04-29-2008;


� Interview with an IPR attorney, Beijing, 09-27-2007;


� Interview with a Chinese IPR holder, 07-16-2007;


� As quoted in � ADDIN EN.CITE <EndNote><Cite><Author>Li</Author><Year>2009</Year><RecNum>277</RecNum><record><rec-number>277</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Li, Li</author></authors></contributors><titles><title>Intellectual Property Gets A Boost: China Turns IPR Protection Into a National Strategy for Economic Growth</title><secondary-title>Bejing Review</secondary-title></titles><periodical><full-title>Bejing Review</full-title></periodical><pages>Full text available online at http://www.bjreview.com/print/txt/2009-04/28/content_193094.htm</pages><volume>52</volume><number>17</number><dates><year>2009</year></dates><urls></urls></record></Cite></EndNote>�Li, L. (2009). "Intellectual Property Gets A Boost: China Turns IPR Protection Into a National Strategy for Economic Growth." Bejing Review 52(17): Full text available online at http://www.bjreview.com/print/txt/2009-04/28/content_193094.htm.


	�  Last accessed June 29, 2009;


� Interview, Beijing, 11-22-2007;


� See, for example, � ADDIN EN.CITE <EndNote><Cite><Author>Needham</Author><Year>1999</Year><RecNum>256</RecNum><record><rec-number>256</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Needham, Joseph</author><author>Habib, S. Irfan</author><author>Raina, Dhruv. ;</author></authors></contributors><titles><title>Situating the history of science : dialogues with Joseph Needham</title></titles><dates><year>1999</year></dates><pub-location>New Delhi ; New York </pub-location><publisher>Oxford University Press </publisher><urls></urls></record></Cite></EndNote>�Needham, J., S. I. Habib, et al. (1999). Situating the history of science : dialogues with Joseph Needham. New Delhi ; New York Oxford University Press 


	�For a preliminary discussion of the Needham paradox.


�


� A representative work by Chinese political elite on the relationship between Chinese body(Zhongti中体) and Western Means(Xiyong西用) in the late 19th century is Zhang, Zhidong, China’s only hope : an appeal(劝学篇), New York, Revell, 1900;


� Studies on China’s enlightenment movement in early 1920s are too abundant to name, for a representative analysis, see Shwarca, V The Chinese Enlightenment: Intellectuals and the Legacy of the May Fourth Movement of 1919, University of Michigan Press, 1990;
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