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  ABSTRACT
This paper uses the latest enterprises data to study the performance and innovation of different ownership in China’s large- and medium-size (LMEs) industrial enterprise sector. Using a panel analysis of these enterprise data from 2000 to 2004, we find there are significant differences in performance and innovation among sectors of SOEs, collectives, domestic private enterprises, Hong Kong, Macau and Taiwan funded firms and foreign invested firms.
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Innovation and Performance in China’s Large- and Medium-size Industrial Enterprises
INTRODUCTION
International joint ventures (IJVs) are viewed as a viable means and vehicle for knowledge/technology transfer, from multinational enterprises (MNEs) to domestic firms, and such technology transfer can contribute to the performance improvement and innovation of domestic firms. In the context of development, MNEs often bring in specific advantages such as sophisticated technology, financial resources, manufacturing skills, managerial talents and entrepreneurship when the level of competition in the host country is intense.  Based on transaction cost approach, IJV would reduce the transaction cost of investing in a country when the cultural and linguistic differences are wide apart.  Indeed it is necessary to have a local partner who maintains a good relationship with local government officials and familiar with local environment to ensure that the provision of enough supporting resources (eg. water and electricity etc.) and the timely delivery of necessary intermediate goods. A higher foreign ownership level in IJVs allows MNEs to maximize the returns on ownership specific advantages and to have full control over the business operations and to protect their proprietary assets and thus would be willing to transfer more advanced technology to the host country. The choice of entry mode of FDI are thus depends on the host country’s government policy,  parent firms’ international experience, the familiarity with the host country, parent firm size, firm specific assets, and the perceived market potential of the host country.

Based on the literature of FDI, beginning at the late 1978, China adopted an “open door” not only to reduce its shortage of capital and promote its exports, but also accelerate the technological diffusion from the industrial world.  A strategy of “Market for technology” was adopted so as to overcome the technology gap by absorbing foreign advanced technology through foreign direct investment (FDI).  For more than two decades, how successful is this “Market for technology” strategy?  Therefore, studying the performance and innovation of different ownership helps to understand the impact of FDI on the Chinese economy.  Few studies have looked into this subject empirically; this paper tries to fill in this gap. This paper can be regarded as an extension of Jefferson (2003) which their data are drawn from a private survey, spanning a period of five years from 1994 to 1999.
We hypothesize that foreign equity JV (IJVS ) (a higher equity share to MNEs could provide more control over their proprietary technological assets, which in turn encourages MNEs to contribute more advanced knowledge) has a positive spillover effect on domestic industries. We test the hypothesis based on a panel data of large- and medium-size industrial enterprises (LMEs) in current China over a five year period from 2000 to 2004.
In my analysis, I use the number of patent application, industry performance and the new product sales as a measure of innovation output or/and as the spillover effect of FDI.  The performance of the industry is measured by the ratio of gross output share to its sector share. In addition, the share of expenditures on purchasing domestic technology and the share of expenditure on importing technology are included as a measure of the “crowding-out effect” of FDI. 

Using the number of patent applications as a measure of innovation output and indirectly as a measure of spillover effect on FDI has its limitations. First, it is possible some innovations of the LMEs may have chosen to keep their innovation as “trade secrets”, so as to prevent their competitors from utilizing the information that would be disclosed from filing patent applications. Second, the number of patent applications does not reflect the quality of the inventions concerned. Therefore in this paper, new product sales have been used as an alternative measure of innovation output. The use of this alternative is not without cost as well. There might be a large potential distortion in the official statistics about new product in these large and medium size enterprises. As stated in Cheung (2004), enterprises in China tend to “cheat” about their new products in order to receive the tax credits provided by the government on new product sales as an incentive to stimulate R&D. 
The time period covered in this analysis, namely from 2000 to 2004, is based mainly on the availability of the data. No data of this kind was available before 2000. Most of the research on performance of firms with different ownerships was based purely on questionnaire survey and interview data.  It is well recognized that one drawback of interview or survey sample is the bias towards high technology 
transferability firms because it intends to analyze the process of technology transfer.

The rest of the paper is organized as follows. Section 2 discusses the forms of foreign ownership. Section 3 presents the ownership and sector performance.  Section 4 analyses the ownership and innovation. Section 5 examines the possible “crowding-out effect” of FDI, and section 6 provides some concluding remarks.

ENTRY MODE OF FDI AND TYPE OF FIE OWNERSHIP IN CHINA
In those sectors where foreign investment has been allowed, FIEs can enter as equity joint ventures (EJVs), cooperative (or contractual) joint ventures (CJVs), wholly foreign-owned enterprises (WFOEs), or foreign-invested companies limited by shares (FICLS). To be consider an FIE, the foreigners must own at least 25% of a firm for purposes of investment incentives and other measures
. In late 2002 and in 2003, the regulation has been amended allowing enterprises with foreign ownership of between 10 and 20%. These enterprises however, do not qualify for incentives aimed at FIEs.
During the period from 1979 to 1997, equity joint ventures have been the main mode of inward direct investment. Since 2000, investment in wholly foreign-owned enterprises became the most popular FDI ownership type in China, see Table 1. It outpaced equity joint ventures, the main entry mode of foreign investment enterprises for the first time
. In the early 1980’s, China restricted foreign investments to export-oriented operations and required foreign investment to form joint venture partnerships with Chinese firms in order to capture benefits from expanding exports and avoid the shrinkage of domestic enterprises from intense foreign competition.  Not until early 1990, China has allowed foreign investors to manufacture and sell a wide variety of goods on domestic market. In the mid-1990, China authorized the establishment of wholly foreign-owned enterprises as China implements its WTO commitments. The share of contractual joint ventures maintains the third most important mode for the whole period. As mergers and acquisitions have becomes the trend of global FDI, this entry mode presents great potential for the future expansion of FDI in China. 
(Table 1 inserted here)
i.)  Major sources of FDI into China

The major sources of FDI into China are from Hong Kong, Macau, and Taiwan investment (HKTMI), accounts for 58% of the total FDI in China. For individual entity, the foremost source, however, is from Hong Kong which contributed about half of China’s total inward FDI.  While US and Japan, the major investors in global FDI, accounted only for 8.34% and 8.09% respectively, ranked second and third.  The share of Taiwan ranked fourth, contributed about 7.76 per cent in realized value.

The primary driving forces for Hong Kong, Macau, and Taiwan investment (HKTMI) in China are: the rising production cost at Hong Kong-Taiwan in late 1970s has forced the HKT firms to seek for more economic bases in China, together with the structural transformation from labor intensive to capital intensive industries, China’s export promotion FDI strategy, and Hong Kong-Taiwan’s ethic links to China
.

Based on literature of FDI, motives for a firm to set up a subsidiary overseas and undertake international production, rather than exporting and licensing, is greatly influenced by its advantages in specific area.  Apart from the traditional reason for circumventing tariff barriers, the market size, prospect for market growth, and the degree of development of the host country are important location factors for market-oriented FDI.  Large multinational corporations (MNEs) from the US, Japan and EU are usually associated with such intangible assets as leading edge technology, brand names, and efficient to market networks. The huge market size of China (with 1.3 billion people, a vast potential for consumption), rapid and continuous economic growth (on average 11 percent for the last decade) provide them with better opportunities to exploit their ownership advantages and therefore, will attract more FDI in the fields of basic chemical, household electrical appliances, automobiles, electronics, and pharmaceutical industries.  While those from Hong Kong and Taiwan are relative small in size, they did not possess these frontiers of technology and organizational sophistication. Their advantages were derived from either their marketing skills or the adaptation of mature technologies to more labor intensive context and to local raw materials. These labor-intensive manufacturing skills are easily transferred with relatively small scale in facilities. Therefore HKTMI is generally export-oriented. Another unique and critical advantage is HKTMI’s ethnic links to China (the Chinese connections): both Hong Kong-Taiwan-Macau and mainland China share the same language, blood and culture that enable HKTMI much easier in the negotiation and operation in mainland China. Most of the people in Hong Kong, Taiwan and Macau still have friends and relatives in the mainland China. Thus garments, footwear, light electronics and similar consumer goods are their prime candidates. 
ii.) Entry mode from different FDI sources

The entry mode of HKTMI differs obviously from those of US, Japan and the European Union (EU). Three entry mode of FDI in China are equity joint venture (EJV), contractual joint venture (CJV), and wholly foreign-owned enterprises (WFOE). More FDI from the US, Japan and the EU adopts EJV than CJV when compared with HKTMI. This is largely due to the strong interest of the US, Japan and the EU investors in developing a long term economic commitment aiming at the Chinese market. The HKTM investments are tended to be relatively small in size and short in duration, focusing on export-processing manufacturing and products. Thus the CJV are in particularly appealing to their need. The EJV generally requires a relatively long time horizon and an integral operation under the central control of a single joint venture management. We can conclude that the type of FDI: the market-oriented FDI verus the export-oriented FDI, determines the pattern of entry mode of FDI and thus the type of FIE ownership in China. 
OWNERSHIP AND SECTOR PERFORMANCE IN CURRENT CHINA 
As shown in Table 2, we observed the continuous growing in non-state sectors, the domestic private enterprises in particular has been experiencing rapid development since 2001.  Its shares in terms of the number of firms have increased significantly from 4.1% in 2001 to 16.3% in 2004.  The share of SOEs has decreased from 34.9% to 13.3% in the same period.  The shares of the Hong Kong, Macau and Taiwan (HKMT) funded enterprises and foreign funded enterprises have increased continuous as well during the period.  They increased from 9.7% and 11.6 % in 2001 to 15.2 and 17% in 2004 respectively.  When we look into it by different ownership type, we found that it is the sole ownership that increases most in these two investment sources. The sole ownership from HKTM has increased from 2.9% in 2001 to 8.2% in 2004, while that from foreign funded investment has increased from 3.5% to 8.3% for the same period.  The rapid expansion of the wholly-foreign owned enterprises is contributed to China’s implements of its WTO commitments since 2000.

(Table 2 inserted here)

The same observation was found in industrial gross output value. The domestic private enterprises have been experiencing the largest growth among all the different ownership types since 2001.  Its share has increased from 1.9 % in 2001 to 7.1% in 2004 at a rate of 170% a year.  The share of SOEs, however, has decreased from 26.2% in 2001 to 15.5% in 2004. The shares of the HKMT funded enterprises and foreign funded enterprises have increased continuous during the study period.  This, again, is contributed by the wholly foreign owned enterprises in both sectors. The share of gross output value from the WFOEs in the two sectors are 2.9 % and 5.0% in 2001 and increased to 5.2% and 10.5% in 2004 respectively.
We use the ratio of the share of gross value output to the share of firms among LM-size industrial enterprises to measure the productivity/performance of different ownerships.  Over the study period, on average, the ratio (of the share of gross value output to the share of firms among LM-size industrial enterprises) of foreign funded enterprises is about 1.45. This indicates that the foreign funded enterprises are producing at 145% of its share in terms of enterprises. The highest among the three major sources of ownership: the foreign funded enterprises, the domestic funded, and the HKTM funded enterprises.  The domestic funded enterprises outraced the HKMT funded enterprises from 2002 onward.  This partly reflects the spillover effect of FDI on productivity of the domestic enterprises. The others might be due to the structure reform of domestic enterprises, in particularly, the SOEs.  During the study period, the performance of SOEs has dropped from 0.75 in 2001 to 0.73 in 2002 and then raise continuously to 1.17 in 2004.  This might be contributed to the structural reform of the state-owned enterprises
 since 1990 by corporate the large SOEs and privatize some loss-making and inefficiency SOEs, and the stronger industrial competition based on the improvement of the market mechanism under the WTO agreements.

(Table 3 inserted here)

Among all the different ownership, it is surprise to find that it is the share-holding enterprises of domestic funded enterprises that have the highest gross output ratio of 1.78 in 2004. It then followed by the JVE and the WFOE of the foreign funded enterprises with an average of 1.53 and 1.37 respectively. The JVE and the WFOE of the HKTM enterprises are at around 0.80 and 0.85 respectively, the overall average of all different ownerships.  Domestic private enterprises had the smallest value on average of 0.46.  The main reason might be due to the relative small in size. The other reasons for this can be many, which include preferential policies toward certain kinds of ownership types, difficulties in getting financial resources and important raw materials, and barriers to entry into certain industries for different ownership types due to technology and security, etc.  
OWNERSHIP AND INNOVATION AMONG LMEs
In this study, we use the following variables: the ratio of the new product to gross output, the share of patent applications and invention patent applications among LM-size industrial enterprises to measure the innovation of different ownerships.

(Table 4 inserted here)

i.) The proportion of new product value to gross output value
As regard to the proportion of new product (in value) to gross output (in value), it is the foreign funded enterprises that have the highest proportion of new product among all different ownership types (as shown in Table 4). During the study period, the foreign funded enterprises produced on average 24% of their output value in new product.  This may be an indication of the ability to produce new industrial products as resulted from R&D. This proportion plays an important role in determining the market share among firms of different ownership types. A closer look at Table 4 reveals that the JVE ranks better than the WFOE in both foreign investment and HKMT investment.  This reflects that the JVE are more willing to take risk and face uncertainty and explore for market opportunities. The SOEs, however, have the lowest proportion of new products among all different ownership types.  The reasons are many which include the internal inefficiencies arising from poorly defined property rights in SOEs and the soft budget they faced, product design, marketing strategies, technology and management differences between SOEs and foreign funded enterprises.
 When looking closely at the three major fund sectors, there exist an obvious difference between the proportion of domestic funded enterprises and that of foreign funded enterprises, though the margin has been narrowing down since 2001.  On one hand, this shows that the domestic enterprises are improving their innovation activities during the study period. On the other hand, this could be the result of short-run behavior of domestic firms. In the short-run, domestic firms could enjoy a substantial profit with their product.  With the stronger industrial competition and the improvement of the market mechanism in current China, the profit will disappear in a short period of time once a new product appears in the market. Thus, the domestic funded enterprises may be reluctant to conduct long term R&D projects. As a result, the domestic funded enterprises are relatively more concentrated on minor innovations, particularly external design patents
. 
A closer look at Table 4 reveals that the share of new product for foreign funded enterprises have been peaked at 2002, and decreased steady to 20.4% in 2004. The HKTM enterprises show the similar pattern.  It has peaked at 2001 and decreased to 14.1 in 2003 and then bounced back to 15.5 in 2004. The share of new product for domestic funded enterprises, though, the lowest among the three ownership types, show an improvement since 2001. This confirms that inward FDI do have a positive spillover effect on innovation (particularly in minor innovation type).  
ii.)  Patent applications by ownership 
During the study period, the majority of patent applications are from domestic funded enterprises. It is followed by the foreign funded enterprises and the HKMT funded enterprises (see Table 5).  In 2001, more than 80% of the patent applications are from the domestic funded enterprises.  Since then, it decreased steady to 67% in 2004.  On the contrary, the foreign funded enterprises increased steady from 19% 2001 to 33% in 2004.  It outraced the HKMT investment firms for the first time since 2003.  The HKTM enterprises maintains roughly at around 12% over the study period.  Of the 42,318 patent applications in 2004, 58.3% comes from the domestic limited liability corporations, domestic share-holding corporation and domestic private enterprises. The JVE and WFOE of the foreign funded enterprises contribute another 13% and 5.6% respectively in that year. The SOEs’ applications have decreased continuously from 14.4% in 2001 to 5.3% in 2004. This explains why the proportion of new products to gross output value was relative low for the SOEs during this period. 
(Table 5 inserted here)

iii)   Invention patent applications by ownership

Of the three kinds of patent applications- invention, utility model and design, the majority is of utility model over the study period. The share of invention patent applications has increased from 27.3 % in 2000 to 36.8% in 2004, of which about 50.6 percent are from domestic firms in 2004. The share of utility model patent applications for all LMEs, however, has decreased from 42 per cent in 2000 to 32 per cent in 2004, of which about 99 per cent of utility model applications are from domestic firms. Similar pattern was observed for the design patent applications. The share of design patent is around 30 per cent over the study period, of which 93 per cent are from the domestic firm; the share from the foreign funded enterprises, however, has increased from 6 per cent in 2000 to 8.3 per cent in 2004.
Table 6 shows the share of invention patent application to patent application by different ownership.  We observed that there is an increasing trend for the ratio since 2002 for all the three ownership types. For the foreign funded enterprises, we find that about half of the patent applications are invention patent, the JVE in particular, the proportion has reached 62% in 2004.  For the WFOEs in foreign funded enterprises and the HKMT enterprises, the proportion of invention patent application to patent application is about 30.8% and 31.9% respectively. Domestic private enterprises has the lowest proportion of invention patent application, with an average of 15%, much lower than 26%, the average of the domestic funded enterprises as a whole. (see Table 6).
(Table 6 inserted here)

The share of invention patent applications by ownership types has the similar pattern as that of patent applications (see Table 7). Domestic funded enterprises have dominated the share of invention patent applications, but the dominance has been reduced after China’s entry as a member of WTO in 2001.  The share of patent applications by the domestic funded firms has decreased from 83.2% in 2001 to 57.8% in 2004.  The same pattern is observed for the HKTM enterprises.  It has decreased from 10.1% in 2001 to 8.3% in 2004. The foreign funded enterprises, however, have increased continuously from 6.7% in 2001 to 31.9% in 2004. This is mainly due to a drastic increase in the share of JVE since 2002. The share of invention patent applications for the JVE has increased from 3.3% in 2001 to 20.7% in 2002 and maintains at around 24% for the entire study period. This confirms that a higher foreign ownership level in IJVs allows MNEs to maximize the returns on ownership specific advantages and to have full control over the business operations and thus would be willing to transfer more advanced technology to the host country.   
(Table 7 inserted here)

EXPENDITURE ON PURCHASING TECHNOLOGY AND IMPORT OF TECHNOLOGY
We would like to relate our analysis on innovation of the LMEs to the so-called “crowding-out effect” of FDI on innovation mention in the literature. According to the “crowding-out” hypothesis, inward FDI might have a negative effect on domestic R&D activities, because purchasing technologies from abroad is a substitute for innovating on one’s own.  This substitute is attractive when the technology is of high standard and of high uncertainty.

i.)  The expenditures on purchasing domestic technology 
For the expenditures on purchasing technology, domestic funded enterprises are the major buyers in both the domestic technology market and the foreign technology market. More than 90% of the expenditures on purchasing of domestic technology are from domestic funded firms, of which 80% are from the limited liability corporations, the share-holding corporations and the SOEs. Recently, the foreign funded enterprises as a whole has become more active in purchasing of domestic technology.  Their share of expenditures on purchase of domestic technology increased continuously from 5.0 % in 2001 to 8.1 % in 2004.
(Table 8 inserted here)

Domestic funded enterprises are the dominant buyers of foreign technology as well. The share of expenditure on import of technology has maintained at around 72% over the period 2001- 2003 and has dropped recently to 54% in 2004. This implies that domestic funded enterprises relied on the import of foreign technology as a substitute for innovation on their own. This suggested that the “crowding out effect” do exist in China’s LMEs and have a negative effect on domestic R&D.  This might be part of the reason why the share of parent application has been fallen over the study period. The HKTM enterprises have maintained its share at around 6% for the whole period.  The share of foreign funded enterprises as a whole, however, has increased continuously from around 23% to 41% in 2004. This reflects that the foreign funded firms reply on import of technology from their parent enterprises on product innovation than establishing their R&D facilities in China. In addition, this confirms that IJVs are more willing to transfer more advanced technology to China since China remitted to WTO in 2001.
(Table 9 inserted here)

CONCLUSION
How successful is the “Market for Technology” strategy? Does FDI increase Chinese productivity?  In this paper we uses the latest panel data to study the performance and innovation of different ownership in China’s large- and medium-size (LMEs) industrial enterprise sector over the period from 2001 to 2004. We found a number of key findings, for these questions. The most important is the improvement of performance/productivity, in terms of the ratio of gross output value to sector share, of domestic enterprises.  This can be largely attributed to the increasing role of FDI and the presence of foreign funded enterprises. As is well recognized in the literature, inward FDI can benefit innovation of domestic firms in the host country through the products and technologies brought in by foreign investors (through reverse engineering), labor frequent contacts and turnovers, and from the demonstration effect of inward FDI that inspire and stimulate local R&D activities and innovations.

We find that overall foreign presence is important for improvement in domestic enterprises’ innovation, in terms of the share of new product value to gross output value, despite the increase was marginal. In addition, we observed that domestic funded enterprises outraced the HKMT funded enterprises from 2002 onward.  This implies that the role of Hong Kong, Taiwan, and Macau capital in promoting performance ands innovation has decreased, while the role of foreign capital has increased.
Domestic enterprises continued to maintain a significant share, especially the limited liability corporations and the share limited corporations, in both the purchasing of domestic technology and import of technology.  This implies that “crowding-out effect” do exist among domestic enterprises, but the spillover effect of FDI is positive.

From these findings, we conclude that inward FDI is a key driver to raise performance of domestic enterprises and thereby to promote innovation of the domestic industry. Through the LME panel data, we see a rapidly diversifying ownership structure in which the role of the state owned enterprises is steadily retreating and was eclipsed by the limited liability corporation, private enterprises and foreign and overseas ownerships. Foreign ownership in JVs continues to have a higher productivity and innovation because higher ownership allows MNEs to protect their proprietary assets and encourages them to transfer more advanced knowledge.
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Table 1:  Distribution of utilized FDI among different ownership, 1991-2004. (percent)

	Year 
	Equity Joint Venture
	Contractual Joint Venture
	Wholly Foreign Owned Enterprise
	Others 

	1991
	53.10
	21.12
	23.78
	0.00

	1992
	50.11
	22.81
	27.00
	0.07

	1993
	49.51
	22.88
	27.33
	0.23

	1994
	48.61
	24.56
	26.55
	0.29

	1995
	43.54
	19.53
	36.87
	0.06

	1996
	43.50
	19.51
	36.59
	0.40

	1997
	43.08
	19.73
	35.77
	1.33

	1998
	40.36
	21.38
	36.23
	2.03

	1999
	39.26
	20.42
	38.55
	1.76

	2000
	35.23
	16.20
	47.31
	1.26

	2001
	33.57
	13.25
	50.93
	2.45

	2002
	28.46
	9.59
	60.15
	1.84

	2003
	28.77
	7.17
	62.39
	1.66

	2004
	27.03
	5.13
	66.34
	1.40


Source: China Statistical Yearbook, various issues. China Statistics Press, Beijing 


Table 2:  Share of large and medium-size industrial enterprises by ownership and share of gross output value, 2001-04 (percentage) (in parenthesis)
	
	2001
	2002
	2003
	2004

	   State-owned Enterprises
	34.9   (26.2)
	30.3   (22.4)
	19.2   (16.8)
	13.3   (15.5)

	   Joint ownership ent.
	1.00   (0.62)
	1.02   (0.70)
	0.74   (0.56)
	0.42   (0.41)

	   Limited liability corp
	18.6   (18.7)
	20.3   (21.3)
	21.6   (21.8)
	24.1   (23.8)

	   Share-holding corp
	9.30   (18.9)
	9.60   (18.8)
	9.78   (17.3)
	8.87   (15.8)

	   Private enterprises
	4.10   (1.91)
	5.47   (2.50)
	12.8   (6.08)
	16.3   (7.14)

	   Others
	7.74   (5.10)
	6.47   (4.27)
	6.06   (4.35)
	3.38   (2.40)

	Domestic Funded 
	78.7   (72.9)
	76.2   (71.5)
	72.7   (68.2)
	67.9   (65.7)

	
	
	
	
	

	   JVE
	5.77    (5.0)
	6.04   (4.76)
	6.02   (4.77)
	5.84   (4.34)

	   WFE.
	2.88   (2.89)
	3.52   (3.38)
	6.44   (5.20)
	8.21   (5.24)

	   Others
	1.05   (1.69)
	1.19   (1.81)
	1.35   (1.66)
	1.12   (1.49)

	Enterprises with funds from HK, Macau and Taiwan 
	9.70  ( 9.60)
	10.7   (9.95)
	13.8   (11.6)
	15.2   (11.1)

	
	
	
	
	

	   JVE
	7.24  (11.35)
	7.50   (10.9)
	6.64   (10.8)
	7.38   (10.8)

	   WFE.
	3.55   (5.01)
	4.39   (6.16)
	5.76   (7.95)
	8.31  (10.5)

	   Others
	0.84   (1.11)
	1.17   (1.58)
	1.05   (1.43)
	1.28   (1.91)

	Foreign Funded Enterprises
	11.6   (17.5) 
	13.1   (18.6)
	13.4   (20.2)
	17.0   (23.3) 


JVE: Joint venture enterprises, WFE: Wholly foreign owned enterprises. 

Source: Calculated by the author.




Table 3: Ratio of the share of gross output value to the share of LMEs

        2001-04.

	
	2001
	2002
	2003
	2004

	State-owned Enterprises
	0.751 
	0.739 
	0.875 
	1.165 

	Joint ownership
	0.620 
	0.686 
	0.757 
	0.976 

	Limited liability corp
	1.005 
	1.049 
	1.009 
	0.988 

	Share-holding corp
	2.032 
	1.958 
	1.769 
	1.781 

	Private enterprises
	0.466 
	0.457 
	0.475 
	0.438 

	Others
	0.659 
	0.660 
	0.718 
	0.710 

	Domestic funded
	0.926 
	0.938 
	0.938 
	0.968 

	
	
	
	
	

	JVE
	0.867 
	0.788 
	0.792 
	0.743 

	WOFE
	1.003 
	0.960 
	0.807 
	0.638 

	Others
	1.610 
	1.521 
	1.230 
	1.330 

	Enterprises with funds from HK, Macau and Taiwan
	0.990 
	0.930 
	0.841 
	0.730 

	
	
	
	
	

	JVE
	1.569 
	1.453 
	1.627 
	1.463 

	WOFE
	1.411 
	1.403 
	1.380 
	1.264 

	Others
	1.321 
	1.350 
	1.362 
	1.492 

	Foreign funded enterprises
	1.509 
	1.420 
	1.507 
	1.371 


Source: Calculated by the author.




Table 4:  Share of new product value to gross output value by ownership, 2001-04  (in percenage)

	
	2001
	2002
	2003
	2004

	State 0wned enter
	10.0
	10.3
	10.2
	7.76

	Joint ownership ent
	10.1
	13.0
	9.36
	15.8

	Limited liability corp.
	15.6
	18.7
	18.0
	15.8

	Share-holding corp.
	14.7
	16.2
	15.1
	17.1

	Private ent
	12.9
	11.0
	7.65
	9.46

	Collective-owned ent
	20.0
	19.7 
	15.5
	21.4

	Domestic funded

enterprises
	13.4
	14.9
	14.1
	13.7

	
	
	
	
	

	JVC 
	17.6
	15.4
	16.2
	17.6

	Collective ent
	5.6
	6.7
	6.7
	5.79

	Sole
	16.6
	15.5
	12.3
	14.9

	Share limited co
	20.4
	24.4
	18.6
	16.6

	HKMT investment
	16.7
	15.6
	14.1
	15.5

	
	
	
	
	

	JVC 
	29.9
	32.7
	32.7
	28.3

	Collective ent
	13.6
	4.9
	6.0
	3.66

	Sole
	20.1
	18.7
	10.0
	12.1

	Share limited co
	13.8
	30.6
	34.0
	32.4

	Foreign investment
	26.0
	26.9
	22.8
	20.4


JVE: Joint venture enterprises, WFE: Wholly foreign owned enterprises. 

Source: Calculated by the author.




Table 5.  Share of Patent Application by Ownership, 2001-04

(percentage)

	
	2001
	2002
	2003
	2004

	   State-owned Enterprises
	14.35
	12.59
	10.54
	5.34

	   Joint ownership ent.
	0.33
	1.15
	0.30
	0.21

	   Limited liability corp
	22.65
	26.18
	24.74
	24.99

	    Share-holding corp
	26.79
	18.96
	16.87
	18.55

	   Private enterprises
	4.84
	6.45
	11.80
	14.80

	   Others
	12.15
	8.99
	6.61
	2.57

	Domestic Funded 
	81.11
	74.32
	70.86
	66.87

	
	
	
	
	

	   JVE
	5.25
	3.78
	4.78
	6.62

	   WFE.
	3.63
	6.79
	5.56
	3.58

	   Others
	2.56
	2.31
	1.81
	1.45

	Enterprises with funds from HK, Macau and Taiwan 
	11.44
	12.88
	12.15
	11.65

	
	
	
	
	

	   JVE
	4.01
	8.94
	12.15
	13.12

	   WFE.
	1.98
	2.58
	3.29
	5.58

	   Others
	1.46
	1.29
	1.55
	2.78

	Foreign Funded Enterprises
	7.45
	12.81
	16.99
	21.48

	
	
	
	
	

	Total Foreign Funded Enterprises
	18.99
	25.69
	29.04
	33.13


JVE: Joint venture enterprises, WFE: Wholly foreign owned enterprises..

Source: Calculated by the author.


Table 6.  Proportion  of Invention Patent Application by Ownership, 2001-04

(percent)

	
	2001
	2002
	2003
	2004

	   State-owned Enterprises
	23.9
	24.7
	22.1
	30.2

	   Joint ownership ent.
	23.5
	5.3
	22.6
	18.4

	   Limited liability corp
	31.9
	32.6
	37.5
	39.5

	   Share-holding corp
	21.6
	19.5
	24.8
	26.5

	   Private enterprises
	21.4
	11.8
	11.1
	16.9

	   Others
	17.3
	15.6
	15.6
	23.1

	Domestic Funded 
	24.2
	23.6
	25.7
	29.4

	
	
	
	
	

	   JVE
	15.5
	13.3
	20.1
	18.4

	   WFE.
	23.2
	24.7
	29.7
	31.9

	   Others
	28.8
	18.1
	18.4
	25.7

	Enterprises with funds from HK, Macau and Taiwan 
	20.9
	20.2
	24.3
	23.5

	
	
	
	
	

	   JVE
	19.3
	62.6
	58.3
	62.1

	   WFE.
	29.0
	33.5
	37.8
	30.8

	   Others
	16.1
	37.4
	30.4
	22.3

	Foreign Funded Enterprises
	21.3
	54.2
	51.7
	48.8


JVE: Joint venture enterprises, WFE: Wholly foreign owned enterprises..

Source: Calculated by the author.


Table 7.  Share of Invention Patent Application by Ownership, and Share of Invention Patent Application to Patent Application  2001-04 (percent)
	
	2001
	2002
	2003
	2004

	   State-owned Enterprises
	14.54 (23.9)
	11.46 (24.7)
	7.77

(22.1)
	4.91

(30.2)

	   Joint ownership ent.
	0.33

(0.24)
	0.23

(5.28)
	0.23

(22.6)
	0.11

(18.4)

	   Limited liability corp
	30.57

(32.2)
	31.49

(32.6)
	30.98

(37.5)
	30.07

(39.5)

	   Share-holding corp
	24.44

(21.6)
	13.64

(19.5)
	13.96

(24.8)
	14.96

(26.5)

	   Private enterprises
	4.38

(21.4)
	2.80

(11.8)
	4.37

(11.1)
	7.60

(16.9)

	   Others
	8.91

(24.6)
	5.18

(17.6)
	9.52

(27.1)
	2.10

(20.8)

	Domestic Funded

Enterprises 
	83.17

(24.2)
	64.80

(23.6)
	60.79

(25.7)
	59.76

(29.4)

	   JVE
	3.45

(15.5)
	1.85

(13.3)
	3.21

(20.1)
	3.71

(18.4)

	   WFE.
	3.56

(23.2)
	6.19

(24.7)
	5.52

(29.7)
	3.47

(31.9)

	   Others
	3.12

(23.3)
	1.54

(17.1)
	1.12

(19.4)
	1.14

(28.5)

	Enterprises with funds from HK, Macau &Taiwan 
	10.12

(20.9)
	9.58

(20.2)
	9.85

(24.3)
	8.32

(23.5)

	   JVE
	3.28

(22.0)
	20.66

(62.6)
	23.64

(58.3)
	24.79

(62.1)

	   WFE.
	2.43

(29.0)
	3.19

(33.5)
	4.15

(37.8)
	5.23

(30.8)

	   Others
	0.99

(13.9
	1.76

(37.1)
	1.58

(42.5)
	1.89

(25.9)

	Foreign Funded Enterprises
	6.70

(21.3)
	25.62

(54.2)
	29.37

(51.7)
	31.92

(48.8)

	Total Foreign Funded Enterprises
	16.82

(23.6)
	35.20

(27.1)
	39.22

(29.9)
	40.24

(32.9)


JVE: Joint venture enterprises, WFE: Wholly foreign owned enterprises..

Source: Calculated by the author.




Table 8.  Share of Expenditures on Purchase of Domestic Technology by 

Ownership, 2001-04  (percentage)

	
	2001
	2002
	2003
	2004

	   State-owned Enterprises
	23.37
	26.87
	14.46
	20.68

	   Joint ownership ent.
	0.73
	1.35
	0.32
	1.51

	   Limited liability corp
	18.27
	25.23
	53.18
	32.3

	   Share-holding corp
	22.39
	13.93
	18.60
	29.57

	   Private enterprises
	0.93
	2.24
	2.81
	5.73

	   Others
	29.29
	24.74
	2.59
	2.07

	Domestic Funded 
	94.98
	94.36
	91.96
	91.86

	
	
	
	
	

	   JVE
	1.86
	2.01
	1.41
	1.88

	   WFE.
	0.17
	0.03
	0.85
	0.29

	   Others
	0.29
	0.14
	3.55
	0.74

	Enterprises with funds from HK, Macau and Taiwan 
	2.31
	2.18
	5.82
	2.92

	
	
	
	
	

	   JVE
	2.40
	1.68
	2.07
	3.80

	   WFE.
	0.13
	0.24
	0.11
	0.33

	   Others
	0.18
	1.54
	0.04
	1.09

	Foreign Funded Enterprises
	2.71
	3.46
	2.22
	5.22

	
	
	
	
	

	Total Foreign Funded Enterprises
	5.02
	5.64
	8.04
	8.14


JVE: Joint venture enterprises, WFE: Wholly foreign owned enterprises. 

Source: Calculated by the author.

 
Table 9.  Share of Expenditures on Import Technology by Ownership

 2001-04 (percentage)

	
	2001
	2002
	2003
	2004

	   State-owned Enterprises
	20.81
	16.92
	13.97
	12.84

	   Joint ownership ent.
	0.72
	0.43
	0.65
	1.57

	   Limited liability corp
	19.62
	20.40
	25.87
	19.91

	   Share-holding corp
	19.48
	25.80
	25.46
	18.16

	   Private enterprises
	1.17
	1.37
	2.92
	0.91

	   Others
	9.44
	7.02
	3.27
	0.71

	Domestic Funded 
	71.24
	71.94
	72.14
	54.0

	
	
	
	
	

	   JVE
	3.14
	5.41
	6.07
	2.90

	   WFE.
	1.04
	0.31
	0.98
	1.24

	  Others
	   1.45
	   0.52
	    0.22
	    0.94

	Enterprises with funds from HK, Macau and Taiwan 
	5.62
	6.24
	7.26
	5.07

	
	
	
	
	

	   JVE
	18.0
	5.36
	15.80
	33.08

	   WFE.
	4.67
	5.20
	4.33
	5.20

	  Others
	0.47
	1.26
	0.46
	2.64

	Foreign Funded Enterprises
	23.14
	21.82
	20.60
	41.42

	
	
	
	
	

	Total Foreign Funded Enterprises
	28.76
	28.06
	27.86
	46.97


JVE: Joint venture enterprises, WFE: Wholly foreign owned enterprises.

Source: Calculated by the author.

� The incentives available include significant reductions in national and local income taxes, land use fees, import and export duties, and priority treatment in obtaining basic infrastructure services.


� EJV have been fallen because of the dissatisfaction grew with respect to choice of local partners and with board decision, capital formation, dividend distributions and other matters. It declines further as restrictions on WFOEs loosened in October 2000 and April, 2001 as China implements its WTO commitments. The revisions eliminated requirements for foreign exchange balancing, struck requirement for domestic sales ratios, removed or adjusted technology transfer and export performance requirements, and modified provisions on domestic procurement of raw materials.


� That is called the Chinese connections, since both Hong Kong, Taiwan and Mainland China share the same language and culture that enable HKTMI much easier in doing business in China (negotiation and operation).


� The SOE reforms began in the early 1990s by giving workers and managers some share of the enterprises and hoped that they would have more incentive to work and care more about the SOE’s long-term profits. The government policy was to corporatize large SOEs and privatize some loss-making SOEs. The number of SOEs fell by 40 percent in the period of 1996 to 2001. The government still control the large SOEs because of their vital position (mainly in heavy industries) in the economy and have employed a large number of workers. 


� Three types of patents are invention, utility model and external design.  External design involves a new design of shape, pattern or combination, or of color or aesthetic properties. The application of external design patent need only an ‘initial examination” with the patent office to make sure the same product has not been patent before. The processing time for this type of patent was the lowest (three months).
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