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US GOVERNMENT POLICIES AND PERSPECTIVE ON TECHNOLOGY TRANSFER
Although the US government, and the US Department of Commerce in particular,

generally prefers a laissez-faire approach to US business and trade abroad, the technology
transfer or offset requirements of numerous foreign governments are a serious concern for
several US government agencies.  The US Government (USG) has identified “three areas of
global trade and technology transfer that are occurring with increasing frequency and that
have the potential for broad national security or economic impact.  Sales and contracts with
foreign buyers imposing conditions leading to technology transfer, joint ventures with foreign
partners involving technology sharing and next-generation development, and foreign
investments in US industry that create technology transfer opportunities may raise either
economic or national security concerns.”1  It is clear from analysis in Part 1 of this study that
at least the first two of these three criteria are areas of serious concern with regard to China.

The effects of technology transfer and offsets in the commercial sector, however, are
not yet well understood or tracked, especially in developing countries such as China. 
Furthermore, technology transfer requirements are merely one of many barriers to market
access about which the USG and US industry are concerned.  Several bilateral agreements
have been reached with China in an effort to address various trade issues and practices, the
most important of which is the 1992 Memorandum of Understanding (MOU) signed by the
United States and the People's Republic of China on market access.2  Although China has
made efforts to further liberalize its trade and investment policies in accordance with this
agreement and in efforts to join the World Trade Organization (WTO), much progress
remains to be realized.3  

Since the end of the Cold War, US export controls on dual-use high-technology items
have decreased significantly and across a range of modern technologies.  The Coordinating
Committee for Multilateral Export Controls (COCOM) regime has been replaced by the
Wassenaar Arrangement and supported by a system of export controls based on national
discretion.  In the United States, this has resulted in large-scale decontrol of technologies
mainly in the electronics, computer, and telecommunications sectors, primarily for use in the
civilian sector.  As a result, export licenses are required for countries of concern such as
China according to the end user or end-use, depending on whether they are civilian or
military, as well as according to set technological standards or levels of sophistication (which,
by necessity, are changeable). This has two consequences for US commercial technology
transfers to China.  On the one hand, as discussed above, determining the nature of either
the end use or the end user is a very difficult task, one which is now primarily the
responsibility of the licensee.  On the other hand, the decontrol of information technology
hardware and software has facilitated an enormous amount of trade and investment in these
sectors between the United States and China over the last few years.  Given the size of the
US trade deficit with China, this new influx of trade and investment may serve to alleviate
some of the current imbalance.

Chinese officials, however, contend that the current trade imbalance is due mostly to
remaining US export controls.  This may explain a small portion of the deficit with China, but
certainly not the bulk of bilateral trade.  As the analysis in Part 1 makes clear, China’s trade
and foreign investment policies are aimed at export growth, and in this they are succeeding. 
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Nevertheless, US export controls remain in place for China for potential dual-use items, and
licenses are reviewed on a case-by-case basis.  As a result, the number of dual-use export
license applications is down but the percentage of denials has increased.  Despite the
existing review process, however, the potential for significant levels and types of commercial
technology transfers to China as the price of market access remains quite high.

US BUSINESS PERSPECTIVES
The potential of China’s market is simply unparalleled, and the prospect of selling

most anything to over one billion people, in one place, is irresistible for most companies. 
This popular way of thinking about the China market, however, overlooks one critical fact:
China’s market is not as open as it would appear.  Numerous tariff and non-tariff trade
barriers exist that, in addition to restrictive foreign investment regulations, make selling a
foreign-made product directly to China's 1.2 billion consumers a difficult, if not an impossible,
prospect.   

The dynamism of China’s relatively rapid economic liberalization since 1978 has
overshadowed in large part China’s industrial goals and policies that are explicitly designed
to restrict and manage foreign investment in order to protect and bolster China’s domestic
industries.  As a result, foreign investment has until recently been limited to China’s coastal
regions and is only now being allowed into some central and Western regions in accordance
with central government plans.  Furthermore, the technologies accompanying foreign
investment are increasingly advanced as China’s foreign investment and import regulations
become more restrictive and selective. 

China’s is a buyer's market.  As such, the leverage of an enormous potential market
allows Chinese officials to frequently play foreign competitors against one another in their
bids for joint venture contracts and large-scale, government-funded infrastructure projects in
China.4  While numerous complaints have been registered by US companies with the USG
(formally and informally) regarding unfair trade practices in China, many companies are
hesitant, if not unwilling, to complain publicly or even privately about the numerous difficulties
inherent in doing business in China.5  It is not surprising then, that despite the fact that the
majority of industry representatives interviewed for this study clearly stated that technology
transfers are the price of doing business in China, most also were optimistic about their
future business prospects in China in the future and did not think the entry “price” had yet
become too high.

What is not in dispute is the enormous potential of China’s market.  However, the
various Chinese policies restricting foreign investment in certain industrial sectors, in
particular regions, and to sophisticated technical levels result in missed opportunities and
lost benefits for both foreign and domestic entrepreneurs in China.  A key restriction in many
industrial sectors is the requirement to establish manufacturing joint ventures in China in
order to sell to the China market, and then only indirectly as distribution channels are often
available only to Chinese companies.  Even where this is not the case, the combination of
high tariffs and numerous non-tariff trade barriers make the prospects of selling many US-
made products to Chinese consumers commercially impractical.  Mandated export quotas
based on the percentage of total output in sectors such as electronics also make it extremely
difficult to sell products in or to China.  As a result, the USG estimates that more liberal
Chinese trade policies would probably permit an additional $500 million a year in US exports
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According to a recent joint survey
conducted by Business China and AT
Kearney, foreign investors in China are
finding it tougher to realize a profit or return
on investment, with 3.6 years the average
time expected for break-even revenues and
6.4 years on average expected before
realization of global return on investment. 
Furthermore, almost half the companies
surveyed (47 percent) found their
expectations for the China market “were not
just different but lower than those in other
countries.”  Finally, the survey concludes as
well that despite 1) the increasingly complex
investment environment now in place in
China; 2) the low expectations of foreign
investors for return in the near-term; and 3)
the survey result that shows foreign
investors view advanced technology as
increasingly important over the next half
decade, the authors also note that market
leaders “appear willing to invest their best
technology and products —  an approach
that appeals to Chinese officials and
companies which are often only interested
in dealing with industry leaders and their
best products.”  

For survey data, see “Local Heroes,” Business
China, June 9, 1997, pp. 1-3.

to China, which would make at least a small dent in the over $50  billion US trade deficit with
China.6 

Furthermore, US companies, including
high-tech firms, seem to believe that it is more
important to establish a foothold in China than
to make profits or even gain more than limited
access to its market.  Thus, if Chinese policies
mandate a manufacturing joint venture and
commercial technology transfers in exchange
for market  access in China, many companies
are ready to do so.  This is not to say that
these firms are wholly unaware or unconcerned
about giving away proprietary information,
infringements of intellectual property rights, or
various other dangers inherent in foreign joint
ventures.  Rather, most companies seem to
think that these problems are either 1) easily
prevented by taking proper precautions or 2)
worth the risk.  Even in industry sectors such
as software, where piracy is above the 90
percent range, American and other foreign
firms are not deterred from trying to
manufacture or develop and then sell their
products in China. 

There are certainly some benefits for US
firms in having a high-tech joint venture in
China, such as low labor costs for more simple
manufacturing or assembly processes and the
opportunity to work with Chinese workers in
developing products specific to the China
market (such as Chinese-language software).  More US firms and other multinationals
(MNCs) are reportedly turning toward “off-sourcing,” which entails preliminary production
conducted in China in order to take advantage of low labor costs, but with final production
occurring in the US.7 However, the risks associated with production in China would seem to
outweigh the benefits in the high-tech sector, which does not necessarily require what
China’s economy naturally serves best:  labor- or land-intensive industries or low-tech, high-
volume products.  

So, why are US and other foreign high-tech firms in China? The answer heard most
often in our interviews and survey of press reports is that one cannot not be in China, lest a
competitor get a foothold first.  China desires and certainly needs advanced technologies,
and many US high-tech firms appear willing to pay the price —  commercial technology
transfers —  in exchange for limited market access.

China has captured the imagination of entrepreneurs around the world.  China’s
potentially enormous market may not, however, materialize as expected or hoped for, at least
not for foreign enterprises currently manufacturing products in China.  As the following
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TABLE 16
Goals for China’s Automotive Market

All vehicles 1.28 million units 1993
 1.6 million units

1996
2.7-3 million units 2000
6 million units 2010

Cars: 1.2-1.5 million
2000

industry case studies show, being in China does not necessarily open all doors to China’s market.

INDUSTRY CASE STUDIES:  Automotive, Aerospace, Electronics &
Telecommunications

Below is a brief look at the current status of each of these high-tech industry sectors in
China.  Each of these industries is assessed on the number, type, and practices of US joint
venture manufacturing enterprises in each sector as well as the overall technological level
achieved by each industry in China.  However, economic and financial data regarding China
are notoriously difficult to attain and often contradictory, if not wholly suspect.  Thus, the
degree to which China has developed indigenous capabilities in these sectors is not
absolutely clear and may better reflect the advances made by Sino-foreign joint ventures. 
Nevertheless, in these important high-tech sectors, it is often the Chinese partner(s) who
maintains an equal or majority share of the joint venture.  Any technological advances made
by the joint enterprise, therefore, can appropriately be considered beneficial to the Chinese
partner as much or more than for the foreign partner. 

The first industry sector studied is China’s auto industry.  Although not generally
considered to be “high-tech,” this industry was chosen because of the critical infrastructure
and dual-use technologies necessary to develop this industry, the existence of a published
auto “industrial policy” in China, and the relatively early entry of US auto companies into
China.  Moreover, this industry is strategically and economically important due to the
dominant role this industry plays in supporting a range of other critical industries (e.g., the
steel, machine tool, bearings and other industries).  This section is followed by similar case
studies on China’s aerospace and electronics industries.

Automotive

China’s auto industry provides a good example of the policies and difficulties with
which foreign investors in China must contend.  These include the following: 1) status as a
“pillar industry,” which affords preferential treatment in terms of government resources and
funding for new or existing facilities in this sector; 2) an official, published auto “industrial
policy” designed to develop an indigenous auto industry by utilizing technologies acquired
from foreign companies; 3) numerous trade barriers; 4) competition from the large state-
owned enterprise sector; and 5) problems related
to China’s infrastructure as it relates to this
industry.

“Pillar Industry” Status
China’s leaders view the auto industry as

strategically important (as does the USG) given the
upstream technologies necessary in automaking. 
Chinese officials have thus proclaimed the auto
industry to be among China’s “pillar industries.” 
This label confers the benefits of increased
government funding and assistance to China’s
struggling domestic auto industry, much of which
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has emerged from converted defense industrial enterprises.  The PRC government plans to
merge and consolidate the existing state enterprises, and to give preference to eight Chinese
companies partnered with foreign automakers, in order to establish autos as a “pillar” of the
Chinese domestic economy by 2010.8   The ultimate goal is to create a Chinese version of
the “Big Three” American automobile makers.9  

In order to meet the goals set out in China’s auto policies, however, growth in China’s
automobile industry will need to average over 12 percent growth per annum to reach the
production level of three million vehicles by the year 2000.10  If realized, this type of growth
would represent a significant growth spurt in China’s auto industry, which is unlikely given the
current overcapacity in China’s own market as well as in the global auto industry.11

China is currently ranked 11th in terms of world auto production. China is also the
world’s largest producer of motorcycles (since 1995), due in part to production from
converted defense industrial enterprises12; other parts of the auto sector and other industries
may soon follow this trend.  China’s production capacity for passenger cars is already two to
three times as much as current production levels.  This low utilization of capacity is in part a
result of an austerity program over the last few years restricting capital (and thereby limiting
government purchases of vehicles, by far the largest customer) as well as low market
demand (though not desire) among China’s emerging middle-class to purchase a car.  The
market demand for passenger cars is low due to auto prices that remain out of reach for most
Chinese consumers (and that are set by the central government for all cars —  foreign and
domestic).  Nevertheless, reports show that Chinese consumers’ desire to drive and own
automobiles is surprisingly large, evidence being the number of people applying for drivers’
education and licenses.  Autos have become one of the “must-have” items among China’s
emerging middle class, despite the  impracticality of owning a car.  Environmentalists argue
that this is just as well —  for China and the rest of the world—  given the pollution factor of so
many additional vehicles on the worlds’ roads.  

China’s auto overcapacity is also a consequence of redundant and widespread
state/provincial investment in the auto sector in response to defense conversion and foreign
investment incentive programs.  The result has been a fragmented domestic industry that
produces comparatively low quality and low-tech, though perhaps durable, automobiles. 
Although China’s converted defense industrial enterprises produce higher quantities of motor
vehicles (mostly trucks), the non-state sector plants produce higher-quality vehicles using
less labor and are therefore more efficient and likely more profitable.13

 
Industrial Policy
In February 1994 China’s State Planning Commission adopted the “Automotive

Industry Industrial Policy” (AIIP), which was published on July 4, 1994 in the People’s Daily
(Renmin Ribao).14 The auto industrial policy was the first such document to be published by
Chinese officials in an effort to provide more transparent investment guidelines for
prospective foreign investors.  What it made clear, however, was the extent to which Chinese
state planners are managing the development of China’s auto industry, which is largely
dependent upon the acquisition of foreign technology. 

TABLE 17
Requirements for Establishing an Auto Manufacturing Joint Venture in China
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* “An office responsible for technological research and development must
be set up within the enterprise.  The office will have the capacity to
update products”

* “The enterprise must have a capacity for manufacturing products which
attain the international technological levels of the 1990s”

* “The joint venture enterprise will obtain the foreign exchange it needs
mainly through exporting its products”

* “The joint venture must give priority to locally made spare or component
parts when they need them”

Source: Article 31, Chapter Six: “Policy on Using Foreign Funds,” of China’s 1994 Auto Industrial Policy.

The plan includes, for instance, very explicit mandates for high levels of local content:
40 percent local content at start up (that had previously been required only after the third
year in operation), 60 percent by the second year and 80 percent by the third year for
passenger cars.  Similar local content requirements exist for auto components, and the levels
for trucks are even higher.  Local content requirements are not unknown in developing
nations, but they are rarely so high.  The USTR notes that the AIIP “explicitly calls for
production of domestic automobiles and automobile parts as substitutes for imports, and
establishes local content requirements, which would force the use of domestic products,
whether comparable or not in quality or price.”15

Nevertheless, Chrysler’s joint venture, along with several other foreign automotive joint
ventures, had already reached greater than 80 percent local content by end of year 1994.16 In
order to reach this degree of quality local content, however, a foreign business has two
options: to either encourage their suppliers to also come to China (as does Ford Motor Co.,
among others) or to train local workers to produce quality products (as many foreign
companies opt to do).  Either way, technological know-how is transferred to China.17  Thus,
the publication of this industrial policy served to make China’s intentions and motivations for
allowing foreign investment more clear, but not more comforting for prospective investors. 
The local content provisions would also appear to violate provisions eliminating import
substitutions under the Sino-US 1992 MOU on market access.18

Trade Barriers
Even before publishing its auto industrial policy, the PRCG was (and still is) able to

protect its domestic auto industry while still attracting foreign investment and technology. 
This is accomplished mainly through foreign joint venture manufacturing facilities in China
coupled with prohibitively high tariffs and non-tariff barriers on foreign autos and auto parts. 
In addition to the 17 percent value-added tax (VAT) imposed on all imports, foreign autos are
tagged with an excise or “consumption” tax as well as tariffs reaching up to or over 100
percent for passenger cars, 30-80 percent for commercial vehicles, and anywhere from nine
to 100 percent on parts.19

Infrastructure
A key factor restricting China’s market demand for automobiles is limited

infrastructure. Traffic gridlock already exists in China’s major cities, and there are very few
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parking lots, street parking, or gas stations to be found on the Mainland.  The auto industrial
policy attempts to rectify these critical shortages by mandating that new or renovated
buildings have sufficient parking and for new gas stations to be built.  These shortages can
only be alleviated over a long period of time, probably a decade or more.20  A lack of good
roads is also a problem in China.  As of 1994, China’s entire high-speed expressway system
would not span the distance from New York to Chicago.21

US Experience
China continues to attract foreign investment in its automotive industry, despite

mandated technology transfers (in the form of local content, import substitution, and
technology development center requirements) included in China’s auto industrial policy; limits
on foreign auto investors to certain auto sectors; an extremely limited infrastructure
necessary for a sizable auto industry; and the fact that China’s contribution to the global
overcapacity in auto manufacturing is of growing international concern.  American
automakers have been no better able to resist the draw of the China market than have
businessmen in any other industry.22  

US auto companies in the China market include Chrysler, General Motors, Ford Motor
Co., and several of their suppliers.  These three major automakers have had quite different
experiences in the China market, however, and their investment and technology transfer
strategies provide a useful means of comparison.

The Chrysler Corporation
The Chrysler Corporation has been in China longer than most, beginning with the

acquisition of their only joint venture, the Beijing Jeep Corporation in 1987.  Despite almost a
decade of relative success in producing both the Jeep Cherokee and a wholly locally
produced military-style jeep (the BJ2020 series), by 1995 Chrysler had pulled out of its bid to
build a new minivan joint venture enterprise in Shanghai out of complete frustration. 
According to press accounts, Chrysler executives were expressly concerned over licit and
illicit technology transfers.  Chinese officials were demanding more advanced technology
than seemed appropriate or necessary to Chrysler.23  Chrysler’s concerns were amplified
when Chrysler CEO Robert Eton was made aware that knock-offs of Chrysler’s Jeep
Cherokee had been seen on the streets of Beijing.  When complaining about this to Chinese
officials, he reportedly was told that this (the ability to copy Chrysler’s Jeep Cherokee) was a
good sign of progress in China’s auto industry, about which he should be pleased.24 
Apparently he was not, and  Chrysler soon canceled plans to go ahead with the Shanghai
plant.  According to interviews conducted for this study, given the experience in Beijing,
Chrysler executives were made even more wary of the technology transfers, proposed
licensing deal, and export quotas being requested as part of the Shanghai deal and decided
that the risk was simply too great when it came to what was for Chrysler a relatively new car
(the minivan) and, therefore, advanced technology.25  Chrysler currently has no plans to
expand its investment ventures in China.

General Motors Corporation
General Motors has a bold and ambitious strategy for the China market.  GM beat out

other prospective foreign partners with a more than $1 billion bid to produce a variation of
Buick sedans with the Shanghai Automotive Industry Corp. (SAIC) in Shanghai’s Pudong
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District, the only automobile joint venture deal expected to be approved by Chinese officials
before the year 2000.26  One of the major factors, if not the main impetus for the subsequent
contract award, was GM’s willingness to transfer a good deal of “state-of-the-art” technology. 
The Buick sedan variation has been described in press reports as “more or less current
technology.”27  The fact that technology transfer was, indeed, the price extracted from GM for
the joint venture contract is confirmed by internal GM documents. 

GM’s technology transfers are primarily in the form of joint research and development
projects as well as training of Chinese workers and managers.  GM’s Chief Technology
Officer for GM China noted in at a 1996 industry conference that, “As part of the agreement
[with SAIC], technology institutes have been set up in conjunction with the vehicle
programs...[adding that] GM's technical center in Warren, Michigan, is acting as the
technology integrator for research being done at six Chinese universities and through seven
joint ventures.”28 This accords with China’s 1994 Auto Industrial Policy, which states that
Sino-foreign automotive industry joint ventures are required to “set up within the enterprise” a
research institute devoted to developing technology.29   Both GM and Ford have established
a number such institutes in China, and often at the same universities.30  It is unclear to what
extent these and similar institutes, centers, or labs are involved in actual research and
development or simply training of local hires.

Ford Motor Company
Ford has also been willing to establish research and development centers in its efforts

to invest in China’s auto industry.  The only vehicle joint venture Ford has established in
China to date is with Jiangling Motors (in Nanchang, Jiangxi Province) to produce “Transit”
minibuses, for which production began in December 1997 as planned.31 Locally
manufactured content for the Transit minibuses will start at 50 percent and grow to the 90
percent local content target.32  Ford also has established several joint ventures for auto parts
and has reportedly entered into a joint research project with the State Science and
Technology Commission (SSTC) to develop alternative fuels (as has GM).33  Ford’s strategy
for building a presence in China is based on much more dispersed and smaller investments
than is GM’s, though this may be of necessity rather than by choice.  Nevertheless, Ford
seems content to maintain a presence in China without expending enormous capital or
technology for the privilege.

These three strategies —  Chrysler’s cautiousness, GM’s boldness, and Ford’s middle-
of-the road approach —  have not resulted in significantly different returns.  Despite large
investments in China’s auto sector, US automakers have yet to realize significant gains in
terms of market share in China’s passenger car industry.  Furthermore, according to
numerous press reports and interviews conducted for this study, few if any foreign
automakers in China are realizing a profit or even a return on their investment.34  Statistics for
1994 also show that US automakers averaged no more than 10 percent market share
compared to Japanese and European auto ventures in China who have achieved up to 40
percent shares.35  US market shares have, if anything, declined since then.  

As the new GM and Ford plants begin producing vehicles over the next few years,
their market shares may increase.  However, it is interesting to note that the US automaker
with the longest experience in China is the most cautious with regard to manufacturing
modern vehicles in China under current government policies.  Nevertheless, the consistent
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answer to why these and other foreign firms persist in attempting to penetrate the Chinese
auto market is the fear that a competitor (foreign or domestic) will benefit by being in China
when China’s market potential becomes a reality.  The question and the concern for US
industry in terms of China’s auto sector, however, should not only be when, but whether, the
market potential and stated goals will be realized.  That is, by the time this happens, China’s
auto makers could well have garnered most, if not all, of this market for themselves, using
capital and technologies supplied by foreign investors along the way to develop a substantial
domestic auto industry.

TABLE 18
Research in China by US Automotive Industry

General Motors

GM has set up three R&D centers in China to date (at least two more are expected):

C The “GM in China Technology Institute” at Qinghua University in Beijing for
R&D, post-graduate education and training in auto-making (1995).  R&D work
includes fuel quality studies, piston ring package development, crash injury
and airbag module studies, and pedestrian protection test modeling36

C The “Powertrain Technology Institute” with Jiaotong University (1995)
C A new, $4 million center for R&D with its Shanghai joint venture partner

Ford Motor Company

Ford has established R&D centers and Labs as part of its joint venture with Jiangling
Motors:

C Two R&D centers: one with Qinghua University in Beijing (China’s equivalent
of MIT) and one with Jiling University in Xian

C Two “Labs”: one with Jiaotong University (Ford’s C3P Laboratory involving the
latest software for advanced computer-aided design, manufacturing, design;
product information management; and training of PRC employees) and a
recent agreement with Fudan University’s Institute of Electronics in Shanghai
to establish a “Joint Research Institute of Automotive Electronics.”37

State of China’s Automotive Industry
China’s auto industrial policy clearly outlines China’s plans for a self-sufficient and

export-oriented auto industry.  This has had a clear effect on China’s auto trade balance. 
According to Chinese statistics, in 1986, 80 percent of all cars in China were imports,
whereas currently less than 10 percent of China’s automobiles are imports.  By 2010, China
hopes to achieve zero imports of foreign automobiles and auto exports of ten percent of auto
production.38  In the meantime, China continues to maintain extremely high and prohibitive
tariffs  (150-180 percent) on fully assembled foreign vehicles, and Chinese joint venture
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“Productivity levels in the PRC auto parts
industry, in particular, have benefitted from
foreign investment.” 
Source: Wayne W.J. Xing, “Shifting Gears,” The
China Business Review,” November-December
1997, pp. 8-17.

partners, who are often chosen by the PRCG, must hold a majority share in the enterprise. 
The apparent strategy, therefore, would seem to be a continuation of tariff and non-tariff
trade barriers while protecting and supporting the domestic auto industry.  Negotiations with
regard to China’s accession to the WTO may alleviate the problem of trade barriers in this
sector but are unlikely to alter China’s plans to develop as quickly as possible an indigenous
auto industry.

An emerging trend in foreign investment in China’s auto sector is a rise in auto part
manufacturing joint venture enterprises.  US component manufacturers in China include GM
subsidiaries Delphi Automotive Systems (with 14 joint ventures in auto components), Delco
Electronics, Hughes Electronics (electronics for autos and more), and although recently
spun-off from GM, Electronic Data Systems (information technologies).  Borg Warner
Automotive/Beijing Warner Gear Co. (transmission cases), the Dana Corporation (axles),39

and TRW (components, which include seatbelts, engine valves, “switches, control systems
and other electrical/electronic products” and possibly steering gears, air bags, crash sensors,
and fasteners as well)40 are also in China as is Meritor Automotive (formerly Rockwell, truck
axles), and others.41 

 US trade figures indicate that US
imports of auto parts from China have risen
dramatically since 1992, almost tripling in
value by 1996-97 and far outpacing growth in
global US auto imports.  The majority (about
70 percent) of US auto parts imports during
this period consisted of brake drums, rotors,
radiators, and parts as well as other
miscellaneous auto parts (see table below for
figures). China’s overall share of total US auto parts imports, despite being small compared
to total US auto parts imports,  has grown as well. 

Although the import statistics do not clearly indicate a direct connection to US joint
venture production and exports, given the high percentage of exported product required of
foreign auto joint ventures in China, it is likely that some, if not many, of these imported parts
are produced by US plants in China.  If so, this could have serious implications for the auto
industrial base in the United States in the future as more suppliers follow the “Big Three” into
China.  Given the high requirements for local content, it is likely, too, that foreign auto parts
manufacturers in China will be increasingly involved in producing more sophisticated
products (for example, airbags).

TABLE 19
US Imports of Auto Parts from China: 1992-1997 ($Thousands)

Category Description 1992 1993 1994 1995 1996 1997

HTS 8708 Total Motor
Vehicle parts

$58,276 $62,672 $95,291 $129,303 $154,765 $188,310

HTS 870839 Brakes and
Parts thereof

$8,188 $16,724 $33,933 $50,966 $58,203 $74,194



54

 “Foreign investment generally has helped
the PRC auto sector upgrade its technology
and efficiency levels...Other foreign firms
have helped diversify China’s auto market. 
Source: Wayne W.J. Xing, “Shifting Gears,” The
China Business Review,” November-December
1997, pp. 8-17.)

HTS 870891 Radiators $3,643 $4,390 $10,565 $13,285 $15,245 $11,478

HTS 870899 Parts and
Accessories,
NESOI

$33,660 $29,296 $30,983 $40,720 $48,373 $58,748

Subtotal for HTS Categories
Above

$45,492 $50,410 $75,480 $104,971 $121,821 $144,421

Percentage of Total Auto
Imports from China

78.1% 80.4% 79.2% 81.2% 78.7% 76.7%

Source: US Census Bureau

Chinese automakers control the distribution system for autos (primarily through former
military and defense industry channels) and seem to have mastered the basic manufacturing
and assembly of vehicles.  However, they remain dependent on foreign components and
have an insufficient understanding of the complete auto-making process from cradle to grave
(i.e., management and marketing skills, customer service, quality control and reliability, etc.).
The International Trade Administration (ITA) estimates that “with the exception of the Tianjin
Automobile Industrial Corporation, which produces 60,000 passenger cars a year on a
licensing arrangement with Daihatsu, all production in any scale and with any real quality has
been done with the help of a foreign partner in a joint-venture agreement.  As with most
investment in China, the foreign partner is expected to contribute money and technology.”42

Although China’s auto sector may be overcrowded and fragmented and its products of
lesser quality than foreign-made products, there are indications of development.  According
to PRC domestic auto industry data, “altogether, there are now 122 automobile plants, 516
refitting enterprises, 109 motorcycle plants and more than 2,000 component manufacturers
[in China]. There are also 32 technological centers and research institutes, three car testing
centers and 12 quality control centers for auto products.”43  Foreign enterprises have also
contributed to developing China’s auto sector.   According to Chinese sources, “By 1995, the
[foreign] sector has introduced 313 foreign technological items, including 26 for whole car
production, 30 for motorcycles, 25 for main assembly, and 153 for spare and component
parts.  Also in this period, 350 automobile and motorcycle joint ventures were set up,
employing US$1.5 billion.  All these efforts helped improve the industrial structure.”44  The
number of new enterprises and institutions may or may not connote real development in
China’s auto industry, but the addition of technological research and development centers
are sure to assist in advancing China’s auto sector.  The unveiling of China’s first,
domestically produced family car, the “Lucky Star,” may provide a concrete indication of just
how advanced China’s indigenous automaking capabilities have become.  45

Conclusion
Although the influx of foreign investment

and technology into China’s auto industry have
assisted in upgrading China’s domestic auto-
making capabilities, China’s auto sector does
not currently pose a direct competitive threat to
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the US auto industry as a whole.  The current output of all of China’s  auto plants would not
equal that of one of America’s “Big Three” automakers.46  However, the rapid development
expected in China’s indigenous auto sector is not only a question of market share or
production levels.  As noted above, much of the development of China’s auto industry is the
result of defense conversion programs and other industrial reform efforts.  The application of
auto manufacturing technology and processes to the defense sector (spin-ons) is possible,
but not a likely scenario in the near future, particularly given the China’s lack of external
threats at present.

Demand in China’s auto industry, however, is not expected to outpace production
capacity any time soon, thereby providing time for China’s domestic auto industry to develop
and for Chinese auto exports to grow.  Asia is currently the largest auto-producing region in
the world.  The result is that all of Asia is now witnessing overcapacity in the auto industry,
approximately 15 percent of which is due to overcapacity in the China market.  As China’s
auto sector develops, the global problem of excess capacity will only continue to worsen, by
which time, most if not all foreign investors may have abandoned the China market.47  The
point to be made here, however, is that a good deal of technology transfer could occur in the
interim with slim near-term returns to US companies. 

Although initially attracted by China’s potential auto market, several foreign
automakers (including Peugeot, Toyota, Mercedes Benz, and Chrysler) are now
reconsidering, slowing, or pulling out of their investments in China.  GM is the obvious
exception, as they intend to make their new Shanghai joint venture the hub of GM’s Asia auto
system.  The UAW, however, has sounded a note of caution, stating that “most industry
analysts predict that demand in the PRC will lag behind production capacity significantly in
the years ahead, creating the potential for exports of automotive vehicles and parts from the
PRC that compete with US production.”48

Finally, the difficulties experienced by foreign automakers in China and the strategies
developed by Chinese officials to manage the industry in a way that restricts and
discriminates against foreign investors (but does not appear to significantly stem foreign
investment or technology transfers) are not unique to the auto sector and may  foreshadow
problems and areas of concern for future high-tech foreign investment in China.

Aerospace

Not an Official “Pillar Industry” Nor an Official Industrial Policy
China’s aerospace market also demonstrates the effects of managed foreign

investment focused on technology acquisition. Although the aerospace sector has not been
officially designated a “pillar” industry, Chinese officials certainly regard this as a strategically
important sector and have allocated significant funds for development of its civilian aviation
industry (along with other infrastructure projects).  It should be noted also that there is no
official, published policy requiring technology transfers in the aerospace sector. However,
analysts argue that no such status or policy is necessary. Foreign aerospace technology is
available to China and is likely to grow.  As with other industry sectors, Chinese officials
pursue a strategy of playing foreign investors off one another.49  There is no better example
of this than in the competition for China’s aviation market between the United States’ Boeing
Company and the European Airbus consortium. 
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Chart 2
Projections for Chinese Commercial Aircraft Demand

Sources: China Aviation Industrial Corp, under Civil Aviation Administration of China (CAAC); “The Boeing Company and
China.”; “And Then There Were Two,” Asian Wall Street Journal (HK), December 17, 1997; “Boeing Takes Most of 1996's
Aircraft Orders,” South China Morning Post (HK), January, 4, 1997; “Airbus Makes Bid for 100 Planes,” Reuters (UK)
report, March 4, 1997; Annual Report by China Aviation Industrial Corp, under Civil Aviation Administration of China
(CAAC), cited in “China's Needs for Planes Increases,” China Economic Information (PRC), March 15, 1997 all cited in
China Commercial Quarterly, Dec. 10, 1996-April 1997;  Tony Carter, “Strategic Customer Development in China,” The
Columbia Journal of World Business, vol. xxxi, no. 4, Winter 1996, pp. 56-64;60.

Unlike the auto sector, the projections for China’s demand for commercial aircraft are
more realistic, although the estimates cover a wide range over the next 20 years (see chart
below). The demand for air travel in China —  both foreign and domestic travelers —  is
enormous and will surely require numerous Chinese purchases of foreign aircraft. 
Accordingly, Chinese officials plan to spend over $1 billion on infrastructure projects,
including airport construction, and “technological renovation projects” (such as upgraded
ticketing systems).  This figure is in addition to monies set aside for purchasing aircraft and
local airport-related projects.50  It is not surprising, however, that PRC officials are
concerned about dependence on one aircraft manufacturer, Boeing, whose planes comprise
approximately 80 percent of all planes flying in China today (279 out of 354 jetliners in mid-
1997).  For this reason, as well as for political leverage, Chinese officials have increasingly
alternated purchases of civilian aircraft between Boeing and Airbus.51 
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to China, making Boeing the largest single US exporter to China.52  This ratio is likely to
increase as Asia, led by China, is the fastest growing market for US aerospace exports,
comprising almost 14 percent of total US aerospace exports in 1996.53  Despite the
obviously enormous opportunities present in China’s aviation sector, however, US
aerospace companies, represented now primarily by Boeing (due to the recent merger with
McDonnell Douglas) and several parts suppliers, appear to be willing to make significant
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concessions to Chinese state planners in co-production agreements in return for increased
market access.54  

According to the United Auto Workers (UAW), “US-based aerospace firms have
already agreed to onerous conditions in order to win access to the market in the PRC by
acceding to co-production deals and technology transfers.”55  The UAW is not alone in its
criticism of the apparent quid pro quo.56  Examples of commercial offset agreements by US
aerospace firms include donations by Boeing of two multi-million dollar simulators to the
Civil Aviation Flying College (CAFC) for  training as well as other pilot training programs, a
spare parts center in Beijing, and millions of dollars worth of “infrastructure development” in
China.57  Boeing is also not alone.  Rockwell (purchased by Boeing in 1997) has also set up
automation training centers with three Chinese universities.58  In addition, a senior
representative of AlliedSignal noted in a media interview the importance of offsets as a
means of getting a foothold in the China market.  With regard to China he stated that,
“Obviously, we’re hopeful that our presence there and all the technology transfer will have
an impact on equipment selection for the AE-100.  We’d like to leverage our presence into
higher content, but it’s more of a recognition by senior management that there’s just a
tremendous future market potential for aerospace in China, and we need to be there.”59

Arguably, these agreements also benefit Boeing, AlliedSignal and the traveling public as a
whole.  However, contracts based on co-production in China and accompanied by
commercial offset provisions will likely increase in number and in terms of advanced
technology transfers over time.60
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TABLE 20
US Aircraft Parts Co-Produced by Chinese Joint Venture Partners

737 vertical fins, horizontal stabilizers, forward access doors, tail
sections

747 trailing edge ribs

757 cargo doors, empennage

MD80 nose section

MD82 plane co-production and “kit” assembly (up to 20 percent Chinese
content)

MD90 final plane assembly in Shanghai; nose section, component
fabrication, and “significant sub-assembly production” (up to 80
percent Chinese content)

Airbus Industrie Aircraft Parts Co-Produced by Chinese Joint Venture Partners

A300 access doors, machined parts

A310 access doors, machined parts

A320 fin-ribs, emergency exit doors

A330 access doors

A340 access doors

AE31X/AE100 assembly line production [program has since been cancelled]
Source: Boeing Company press releases; for Airbus information, “Airbus Equity-Sharing Wins Chinese AVIC Partnership,”
Countertrade & Offset, vol. xv, no. 17, September 8, 1997, p. 3.

Competition from the State-Owned Enterprise Sector, Infrastructure Concerns,
and the Status of the Chinese Aerospace Industry

Aerospace and Aviation
Growth projections for China’s civilian fleet are high due to the increasing demand for

air travel in Asia and in China.  The current size of China’s civilian fleet is thought to be
comparable to that of the United States in the 1950s.61  Most of China’s civil aviation market
was “corporatized” in the early 1990s, and air traffic control (ATC) is increasingly coming
under civilian control.

Boeing has done business with China since President Nixon’s first initiative in 1972 to
renew ties with the PRC and has collaborated in industrial co-production since 1980.  As a
result, Boeing claims that “there are approximately 2,000 Boeing airplanes currently flying
worldwide that include major parts built by China."  Other US aerospace firms are now in
China as well.  Pratt & Whitney (P&W), whose jet engines currently power almost half (45
percent) of China's civil aircraft, became in February 1996 the first foreign company to
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establish an aviation parts manufacturing joint venture in China (with the Chengdu Engine
Company) to produce manufactured parts and assemble engine parts.62  In addition,
AlliedSignal Aerospace has a parts repair joint venture that refurbishes advanced
technology carbon brake disks.  As of May 1997, Raytheon had contracted to install nine air
traffic control (ATC) radar systems, the latest of which “includes primary and secondary
surveillance radars, communications, training, and spares for the new airport in the southern
city of Guangzhou.”63 

It is not only from US aerospace companies such as Boeing (and McDonnell Douglas)
but also European companies such as the Airbus Industries consortium and their respective
suppliers from whom China is gaining aircraft manufacturing know-how.  Chinese aircraft
companies engaged in these co-production and manufacturing projects do appear to be
learning from these experiences.  Taking Chinese industry export statistics as an example,
of the transport and equipment category (SITC 79), airplane or helicopter parts were the top
Chinese export item to both the United States and France for each year running from 1992
to 1995 according to Chinese trade statistics submitted to the United Nations, although the
US far outpaces France in this category (see chart above).  US trade figures (for HTS
8803300610) confirm these figures but show that although US imports of aircraft parts from
China increased between 1992 and 1995, the percentage of total US imports in this
category remained at about one percent through 1997.

The opportunity for US technological know-how to indirectly assist the PLA Air Force
(PLAAF) modernization efforts does exist.  Foreign aerospace joint ventures are typically
established with or located near China’s military aerospace factories, namely the Xian,
Shenyang, and Chengdu Aircraft Factories (this includes Boeing and former McDonnell
Douglas ventures) in addition to various other locations such as Shanghai.64  For example,
in addition to co-producing the parts for Boeing, the Xian Aircraft Company manufactures
China’s H-6 bomber (first produced in the late 1960's under license from the USSR) and
various civilian passenger aircraft.  These three companies are each attempting to
manufacture new-model fighter/combat aircraft for indigenous use as well as for export. 
Foreign partners and components are being sought for co-development but are having to
depend largely on domestic technologies due to the break off of military assistance
beginning in 1989.  However, state-owned military aerospace industry corporations have
shown a preference for focusing on commercial, profit-making endeavors rather than
devoting energy, time or resources to the primary task of defense production.65 Chinese
President Jiang Zemin’s July 1998 directive that the PLA dissociate from its commercial
enterprises is expected to affect the type of work these enterprises focus on in the future.

There are also significant barriers to China’s ability to realize military gains from
civilian aircraft-related US commercial technology transfers.  Chief among these, of course,
is the fact that sanctions stemming from reactions to the Tiananmen Square incident in 1989
prohibiting military sales to China remain in place.66  Internally, China’s abilities and
reputation in terms of military aircraft manufacturing and reverse-engineering capabilities is
notoriously poor and does not seem to have improved.  According to a survey of China
specialists conducted by Robert Sutter in 1997, “Chinese military engineers and other
technicians have endeavored to develop their own technologies and weapons, in the
process new Chinese weapons systems have often taken a long time to move from the
planning stage to deployment, and many have not made it to deployment.”67 Since Sino-
foreign co-production projects only really began in the late 1980s, it is unlikely that much
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Chart 3
Chinese Exports of Airplane or Helicopter Parts: 1992-1995
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on this technical know-how to military purposes has occurred thus far.  Another factor that is
likely to impede military benefits accruing from foreign aviation co-production agreements is
the fact that Chinese airlines have been rapidly deregulated and have been made more
autonomous in their dealings with foreign aircraft suppliers.  Thus, decisions as to which
foreign aircraft and aircraft parts manufacturers are chosen for Chinese joint venture
agreements have become more political and commercial in nature rather than decisions
based primarily on military objectives.
Source: United Nations

Nevertheless, despite the overall modest capabilities of China’s military air force,
some of the technologies involved in Sino-US joint ventures could potentially assist China’s
military as well as commercial aviation sector.  The areas in which China’s air force is
seriously lacking coincide with some of the high-tech foreign investment areas in China.  For
example, among the PLAAF’s most serious deficiencies are high-volume, high-quality
production of aircraft and a limited command and control network.  Foreign (including US)
joint ventures in the aerospace and telecommunications sectors are  involved in
manufacturing technological products that could potentially be used to improve these
military capabilities (e.g., air traffic control or global positioning systems).  In late 1996,
Rockwell announced plans to form a company to design, develop and build commercial GPS
navigation receiver systems with Chinese partners in Shanghai (Rockwell press release). An
agreement was signed in 1986 between the Federal Aviation Administration (FAA) in the
United States and the Civil Aviation Administration of China (CAAC) for technological
assistance in the civilian aviation sector, mainly in terms of air traffic control. 68

Foreign technology transfers will do little to alleviate the chronic problems of China’s
existing antiquated military aircraft, limited training and combat experience, or the PLA’s
bureaucratic and logistical problems.  Nevertheless, the long-term effect of foreign
commercial technology transfers in the aerospace sector (as well as telecommunications,
discussed below) could potentially be of greater benefit to the PLA than is either expected or
desirable.69

Chinese Satellite and Space Programs
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Satellite technology is another area in which US businesses are restricted by US
trade sanctions stemming from the Tiananmen era, although three US companies (Lockheed
Martin, Hughes, and the Loral Space and Communications Co.) have been allowed under
Presidential waiver to sell or launch American-made satellites in China.  At present, the
United States maintains
a 50 percent market share in China for satellites and related parts despite the restrictions.  A
bilateral agreement on commercial space launches was reached in 1989 (and updated in
1997) to allow limited numbers of satellite launches by China at set costs.  Because, by US
law, US satellite launches and equipment in China must be very carefully controlled and
supervised by
American representatives, the opportunities for significant technology transfers to China are
limited in this sector.

Confidence in China’s launch capabilities was severely strained following a series of
accidents  in 1995-1996.  Perhaps for this reason, the category for “parts for spacecraft and
associated equipment, launch vehicles (nesoi)” is among the relatively few categories in
which US imports from China have declined, according to data supplied by the PRC to the
United Nations.70 After almost a year delay, China seemed in 1997 to have recovered from
these technical difficulties.71  China’s launch services will be in greater demand due to the
implementation of various Low Earth Orbit (LEO) satellite-based projects such as the
McCaw-Gates Teledesic, which must out of practical necessity rely on a wide range of
launch providers.  

According to a recent report on the industry, US and European global market shares
for international commercial satellite launches are 32 and 52, respectively, with China and
Russia currently maintaining eight percent each.72  If China is able to retain international
confidence in its ability to launch commercial satellites, China’s share of this important
market is certain to increase due to China’s comparatively low pricing for such launches and
the number of commercial satellite launches expected over the next five to ten years.

The issue of technology transfers may become more critical if and when the
Tiananmen sanctions are eased or ended completely.  Satellite technology is dual use but
also in high demand and commercially available around the world.73  As in most industries,
however, China endeavors to become fully self-sufficient in this sector.In fact, it is the
expressed goal of the Chinese government to “continuously try to catch up with and exceed
the advanced world level in remote-sensing science and technology under China’s high-tech
research and development program.”74  Accordingly, the desire for “co-development” is
among the “four principles for international cooperation” set by Chinese leaders. This
principle applies to the satellite industry as well.75

China also has ambitious plans for its space program.  Chinese leaders hope to
develop a space vehicle and to begin manned space flights by the year 2010.  According to
Chinese press reports, some recent progress has been made in this effort, with Chinese-
made space vehicles descrobed as “smaller than those of the United States and less
expensive to maintain.”  However, talk of ambitious space programs has been heard in
China dating back to at least the mid-1980s, with little known progress reported.76

 Finally, it is important to note that China views the space and satellite industries as
key to its overall economic and industrial modernization plans.  The plan for the 1990s is
that “satellite applications and manned space flight technologies will promote high-tech
industries, including mobile and optic-fiber communications, biology and marine
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engineering, and new energy sources, thereby creating another leap forward in these
areas.”  It should also be noted that despite foreign expectations, China’s scientific
community has in the past been successful in rapidly developing advanced technologies
when provided with strong government support, funding, and motivation.  If made a priority,
this could also be applied to the space and satellite industries.  International prestige and
‘face’ also potentially play an important role in this high-tech sector.77

Conclusion
A 1982 internal feasibility study for the Chinese military based on China’s aerospace

technology at the time concluded that “China should import from foreign countries certain
critical technologies and actively modify the aircraft in service and develop new types of
aircraft.”78  This is exactly what Chinese military/civilian aerospace companies appear to be
trying to accomplish, by establishing joint ventures with foreign aerospace firms.  Co-
production agreements and other commercial offsets (such as Boeing’s and Rockwell’s
training centers) can be expected as part of future aerospace contracts in China.  

The number of contracts is also expected to increase as China's civilian aviation
market grows and foreign aerospace firms move more manufacturing into the Asia-Pacific
region.79  However, if the largest US exporter to China —  Boeing —  begins to move
significant manufacturing to China due mainly to commercial offset or technology transfer
requirements, then this would probably hasten China’s advancement in its plans to develop
an indigenous aircraft manufacturing base intended to serve its own market and to provide
exports to the rest of Asia.  This could also have a more immediate and adverse effect on
American jobs and competitiveness in the aerospace industry and for the US economy as a
whole.80  China is, in fact, listed in the US Industry and Trade Outlook among those nations
with the potential to become a manufacturing competitor to the United States in the
aerospace field.81  Lastly, the cumulative effect of these technology transfers could
potentially be significant  advances in China's military aviation and aerospace capabilities
that would likely not otherwise be possible over the same period of time.

Electronics & Telecommunications
This is the most difficult industry sector to analyze given the fast pace at which

advances are made and new technologies emerge.  What constitutes “state-of-the-art”
technology one week may be outdated in six months or a year later.  Simultaneously,
however, the electronics sector also allows “fast followers.”  In other words, latecomers to
this industry are not as disadvantaged as they are in other industries (such as auto or
aerospace) and can —  given basic capabilities, sufficient resources, and motivation —  catch
up rather quickly to the industry leaders.  Although China lags behind its neighbors as well
as the United States, there are indications that China is catching up in some electronics-
related sectors as a result of technology transfers.  Most technology transfers are in the form
of component co-production and assembly as well as access to “soft” technologies
(processes, management techniques, accounting methods, etc.) derived from foreign
technical assistance and training.

“Pillar Industry” Status
Chinese leaders declared electronics to be a “pillar” industry in 1994.  As with other

pillar industries, China has developed an internal industrial policy designed to create an
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indigenous electronics industry.  This effort is receiving a great deal of assistance from
foreign firms; “Today, every major international component vendor ... is establishing
advanced capabilities in China.”82   Shanghai was chosen as the preferred location and hub
for this new industry, but the planned growth has not yet materialized as expected.  That
may change with the existence of new government-sponsored projects, particularly in the
semiconductor manufacturing sector (such as the recently awarded “Project 909” to the
Japanese firm, NEC).  Nevertheless, it is Guangdong and Fujian Provinces that are
attracting the majority of both foreign and domestic electronics firms.  The majority of Sino-
foreign electronics joint ventures are located in these southern regions, including ventures
with China’s leading domestic electronics firms, such as Legend and China Great Wall. 
Both are based in Beijing but have established subsidiaries in Guangdong.83  Primarily as a
result of the dynamic interchange among Hong Kong, Taiwan, Japan, and the southern
Chinese provinces, there has been a significant flow of foreign technology, capital, and
know-how in this sector.84

Industrial Policy
Although the exact terms of an official electronic industrial policy have yet to be

published, an industrial policy “outline” for the electronics sector is, nevertheless, being
implemented by Chinese officials.  Numerous Chinese press reports over the last several
years state that the policy includes provisions that call for the following: advanced and
continuous technology transfers as part of future joint venture agreements; preferential
policies for foreign investors in China's electronics sector85; export of 70 percent of joint
venture-manufactured products; high-level review and approval of certain electronics joint
ventures (such as for production of color televisions, fax machines, computers and monitors,
camcorders, mobile phones, etc) that must "conform to the state's industrial policies"; and
the export of 100 percent of the products resulting from  labor-intensive joint ventures or
wholly foreign-owned enterprises in this sector.  Lastly, joint ventures will be especially
welcome by Chinese officials in “new generation” electronics such as broadband
telecommunications as well as digital mobile communications products.86 

The fact that an industrial policy for the electronics sector has not been officially
published (as it has for the auto sector, for instance) leaves US and other foreign firms open
to arbitrary decisions and pressure by local, provincial, and central government Chinese
officials for technology transfers or commercial offset arrangements in exchange for market
access.  Member companies of the American Electronics Association (AEA) “have
expressed concern about what is commonly referred to as  ‘market share for technology
transfer.’  While such technology transfer requirements are not spelled out in Chinese law,
the government’s practice is to persuade foreign firm[s] to transfer technology for market
share.”87 Chinese officials are allegedly unambiguous, however, in making clear during
negotiations that market access is available only in exchange for technology transfers and
regularly try to play one foreign corporation against another.88  

The lack of transparency also adds to start-up costs for new firms, who generally
attempt to abide by established practices and legal standards at startup in order to prevent
problems down the road under the assumption that the policy being implemented will in time
become official, published policy.  China’s industrial policy for the electronics industry (as
well as for other key sectors), however, is intended to be continuously updated in terms of
investment, trade, and technology transfer provisions by the government as needed.  In fact,
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 the policy of China’s Ministry of Electronics Industry is reportedly that "China will not
encourage technology transfers or establishment of joint ventures in China if out-of-date
technologies are involved."89  For example, China has reportedly issued new technical
requirements for more advanced, domestically produced program-controlled switching
devices for its telecommunications industry and announced an end to imports of program-
controlled switching devices in order “to support the development of domestic enterprises
and joint ventures.”90

 China's emerging electronics industry is largely concentrated in the Southern coastal
region (primarily Guangdong and Fujian provinces, where China’s SEZs were first
established) and dominated by non-state sector Chinese enterprises involved in joint
ventures with foreign companies. This was not necessarily Beijing’s plan.  Shanghai was
expected to become the main hub for China’s new electronics industry.  The success and
number of electronics firms in the southeastern provinces, however, is due to the regional
shift in electronics production from Hong Kong, Taiwan, and Japan to Mainland China but
also, ironically, to the ineffectiveness of Chinese industrial policies in the electronics
sector.91  That is, the very success of the electronics industry in these southern provinces is
primarily due not to explicit trade and investment provisions included in an industrial policy
designed to protect and bolster domestic firms but to the geographical, and more
importantly, political distance from Beijing that allowed both foreign and domestic firms more
leeway in conducting business. 

Chinese leaders have designated six SOEs as key enterprises in the electronics
sectors to receive preferential government assistance.92  The more liberal political and
commercial environment found in the Southeastern provinces and SEZs, however, has
encouraged more market-oriented behavior among China's more successful state and non-
state sector electronics firms such as Legend, Founder Electronics, the China Great Wall
Group, and Stone, all of whom have channeled much of their production to the southern
areas while maintaining offices in Beijing.93  Thus, although the protection provided by
China's industrial policy no doubt has assisted Chinese firms in competing against foreign
electronics firms, the lack of a heavy government hand in managing these firms in the free-
wheeling southeast region has allowed them to benefit from foreign competition, more so
than for the selected SOEs.94  In turn, foreign firms have been more willing to invest in this
region, to establish joint ventures or collaborations with the non-state sector enterprises
such as Legend and Stone, and to transfer a good deal of technology in the process.95  

Trade Barriers
China has opened its electronics sector to foreign investment, especially over the last

few years in terms of more advanced electronics.  In fact, the electronics sector has received
more foreign investment overall than any other industry in China, which is evident in the rise
in Chinese exports and production of electronics items.96  By 1994, the category of “electric
machinery, tv equipment” (HTS85) had become the number one US import category from
China (up from seventh place in 1986).97 

Significant trade barriers remain,  however, for foreign companies seeking to do
business in China.  In the computer hardware/software sector, China currently maintains a 17
percent VAT on hardware (13 percent on manuals) in addition to a 10 percent withholding tax
and nine percent tariff on software and hardware (a 9-20 percent range exists for the latter).98 
High tariff rates (6-12 percent) exist in the semiconductor sector as well.  According to the
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In a recent interview, a representative of Dell
Computer Co. spoke frankly about  the
impractical option of exporting directly into
China. In answer to a reporter’s question
asking, “could you right now put up a
website in China and have people order PCS
directly from you?,” the Dell representative
answered: “If I wanted to just import
product and then buy/sell it myself as a
trading company inside of China and pay
full import duty because I’m a public
corporation and there’s the Foreign Corrupt
Practices Act that I need to comply [with]
— you could do that, in theory, providing the
government approved you to do that.  But
the price points that you would achieve
would probably not be competitive.”
Don Tennant (Computerworld), “Interview: Aiming
Direct at China’s PC Market— Dell’s Phil Kelly,”
Market News Update, IDG China, August 12, 1997.

Semiconductor Industry Association, “Chinese tariffs tend to be higher on low-end
semiconductors which China can make domestically, and lower on complex devices which
must be imported.”99  Once again, this makes the prospect of exporting US products to China
a costly one. 

A new barrier to trade and a potential
technology transfer concern has emerged in
the form of  inspection certificates for products
to be made or sold in China.  Chinese officials
have periodically updated the list of items
requiring safety certificates, the most recent
revision of which includes technologically
sophisticated items.   According to the US-
China Business Council, “There is also some
evidence that domestic firms are not always
subject to the same inspection procedures
required of foreign companies. Foreign
companies in a number of sectors are finding
that many of the PRC's standards, licenses,
and inspection procedures interfere with their
ability to market their goods in China and, in
effect, pose significant non-tariff trade and
investment barriers.”100  These problems with
licensing and inspection are also included in
areas of concern in the 1997 National Trade
Estimate Report on Trade Barriers.  As the list
below shows, the items requiring certification are increasingly concentrated in the electronics
sector.
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TABLE 21

Foreign Products Requiring Safety Licensing Certification101 

First Catalogue of
Imported Commodities

Requiring SACI
Certificate 

(Effective May 1990)

Second Catalogue of
Imported Commodities

Requiring
SACI Certificate 

(Effective October 1996)

Second Catalogue -
Addendum 

(Effective October 1997)

1. Automobiles
2. Motorcycles
3. Motorcycle engines
4. Refrigerators

(including food
processors)

5. Compressors for
refrigerators

6. Air conditioners
7. Compressors for air

conditioners
8. Television sets

(b&w/color)
9. Kinescopes

1. Household washing
machines

2. Vacuum cleaners
3. Appliances for skin/hair

care
4. Electric shower units
5. Roasters and the like
6. Microwave ovens
7. Electric rice cookers
8. Electric irons
9. Cooking ranges
10. Food processors
11. Appliances for heating

liquids
12. Video-cassette recorders
13. Audio equipment
14. Personal computers
15. Visual display units
16. Switching power

supplies
17. Printers
18. Electric tools
19. Low voltage apparatus
20. Electric welding

machines

21. Telecommunications
terminal equipment

22. Security technology
protection commodities

23. Fire alarm
24. Medical diagnostic

equipment
25. Haemodialysis

equipment
26. Hollow fiber dialysers
27. Extracorporeal blood

circuits for blood
purification equipment

28. Electrocardiographs
29. Implantable cardiac

pacemakers
30. Ultrasonic diagnosis

equipment and ultrasonic
therapy equipment

31. Automotive safety
glasses

32. Automotive pneumatic
tyres

33. Motorcycle tyres
34. Automotive safety belts
35. Boilers
36. Moveable pressure

vessels
37. Fixed pressure vessels
38. Safety accessories for

boilers and pressure
vessels

Source: Kristin Dubinski, “Certification Scheme of the People's Republic of China,” Brochure prepared by Underwriters
Laboratories, Inc., updated 1997.

The requirement for such certification does not, in and of itself, constitute a major trade
barrier (though it may deter trade and likely contradicts WTO provisions).  The problem in
this particular case is that in applying for certification, foreign firms reportedly have been
required to submit very detailed and even proprietary or confidential information, including
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In May 1997, the State Council announced a
“trial” program allowing foreign joint
ventures to be established with Unicom in
the telecommunications sector provided the
foreign partner hold no more than 50
percent equity.  Thus, “the scheme does not
signal an end to China’s ban on foreign
ownership and operation of
telecommunications networks in China, but
it is a further step in that direction.” (See
“Industry Monitor,” Business China, May 12,
1997,   p. 11.)

Foreign companies are currently not
permitted to operate telecom networks in
China (which are controlled by the Chinese
state/military) but are allowed to sell
equipment and provide limited after-sales
service.

In August 1998, the State Council
announced a ban on so-called “Chinese-
Chinese-Foreign” (zhongguo-zhongguo-
wai) arrangements between foreign telecom

technical specifications, manufacturing processes, designs, blueprints, formulas, patents, etc. 
According to Underwriters Laboratories (UL), the certification process is also extremely
complicated, may involve approval from numerous Chinese government ministries
(depending on the product), and does not allow for initial US inspection and certification on
behalf of US companies.  Such provisions/conditions add significant costs to foreign firms (in
terms of time required for certification and reimbursement of travel expenses for Chinese
inspectors).  These requirements particularly affect those companies wishing only to export
their products without setting up manufacturing joint ventures in China.  Products in the
categories listed not receiving certification cannot be imported into, exported from, or sold in
China.102

Furthermore, the telecommunications sector as a whole poses a significant problem for
prospective foreign investors due to severe restrictions on investment. Foreign investors are
not permitted to establish wholly foreign-owned enterprises (WFOEs) in the
telecommunications sector,103 the commercial side of which is controlled by a monopoly,
formed by joining the former Ministry of Posts and Telecommunications (MPT) and its former
state-run competitor, Unicom, established in 1994.104  As of 1997, joint ventures are permitted
with Unicom, but the foreign partner must hold no more than a 50 percent share in the
enterprise.  Limits on services and distribution are also areas of concern for foreign investors.

During Chinese President Jiang Zemin’s
visit to the United States in October, 1997, it
was announced that China intends to join the
Information Technology Agreement (ITA) as
quickly as possible, which means that all
Chinese tariffs on information technology
products must be eliminated by the year 2000
(or 2005 at the very latest, and only if consent
is granted by other ITA members).  This is a
very welcome sign for US investors in this
sector, and may go a long way toward
changing Chinese attitudes on adopting
market-oriented policies as well as having
practical effects on trade.  As has been
witnessed in the past, however, it is entirely
possible that tariff barriers in this sector will be
replace by various non-tariff barriers.105 For
this reason, it is incumbent upon US investors
and government officials to continue to press
China on liberalizing this most vital and
dynamic industry.

Lastly, the problems of piracy,
smuggling, and intellectual property rights
infringement persist, especially in the southern
province of Guangdong.  Although part of
China’s national anti-crime and corruption campaign, piracy is having deleterious effects on
foreign investors, mainly in terms of lost revenue.  A Chinese software firm estimates the
level of overall software piracy in China to be about 70 percent while the Software Publishers
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Association (SPA) lists China's piracy quotient at 96 percent (compared to 27 percent in the
United States) as among the top IPR violators in the world.106  As Chinese software firms
grow, however, they too are becoming more interested in China’s anti-piracy enforcement
policies.107

Competition from the State-Owned Enterprise Sector
As in other industrial sectors in China, foreign investors in the electronics industry often

find themselves up against competition from China's state-owned, heavily subsidized
enterprises.108  Software programming, for example, has been identified by Chinese officials
as a key sector warranting government support.  There are at least 200 domestic software
development enterprises and over a million software professionals in China that enjoy some
degree of government support in their competition against foreign companies (e.g., Microsoft)
for market share.109  Leading Chinese computer and software companies such as Legend,
China Great Wall and the Founder Group all originally hail from the state sector (and
maintain ties to their former institutions) but are now working with Microsoft, IBM, Oracle,
Intel and others in designing software for the China market.  In press reports, Microsoft's
representative in China, Bryan Nelson, has characterized some of China's domestic software
firms as "world class," mainly in terms of their software application programs.  Similarly,
Intel's China director has termed Chinese computer products as “very advanced systems and
very competitive with multinationals.”110  Thus, according to The China Business Review,
“compared to their counter parts in other emerging sectors in China, foreign firms in the
software sector seem willing to impart some (if not all) of their advanced technical know-how
to domestic [Chinese] companies, especially in cases where the foreign firm supplies
underlying software, such as operating systems or database engines, on which applications
tailored to the China market must rely.”  By doing so, however, the software industry is
gambling that technology transfers in software development —  despite concerns over IPR
infringements and creating competitors —  will lead to more gains than losses in the long-
term.  To date, however, “many foreign software firms have yet to turn a profit, and continue
to risk considerable resources on China’s market potential.”111  The danger lies in the fine
line between collaborator and competitor.  With the backing of China’s government, Chinese
partners may soon prove capable of absorbing the technology, programming skills, and
processes needed to move ahead of their mentors.  (See Appendix E for a list of recent US-
China collaborations on software).  

Foreign electronics firms may also be in for increased competition from China's
defense-industrial electronics sector.  In a 1997 announcement, a top military leader (Liu
Huaqing) stated his intention to open up China's defense electronics sector to foreign
investment in 1998.112  Presumably, the idea is to bolster this sector with foreign capital and
technologies as well as to entice foreign governments to end Tiananmen-era sanctions on
exports of military equipment to China.113  Chinese officials have designated US$60-70 billion
dollars through the year 2000 for the development of a state-of-the-art electronics sector, in
large part motivated by Chinese analysis of the contribution of sophisticated electronics-
based “smart weapons” and other revolutionary military capabilities demonstrated during the
1991 Gulf War.  

How sophisticated is China’s defense electronics industry?  While some experts
characterize China's present defense electronics sector as extremely weak (even as
compared to the commercial side), others describe it as being very strong.114  The
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The Year 2000 problem (referring to the
problem computers will have recognizing
the date upon the turn of the century) will
likely pose fewer problems in China than in
the United States for instance given the
recent infusion of information technologies
into China.  However, this approaching
problem has not garnered much interest or
concern among Chinese programmers,
businessmen, or government officials until
very recently.  China is likely to experience
difficulties in terms of its banking, financial,
and telecommunications sectors as well as
the insurance industry, which could
seriously hinder China’s ongoing reform
efforts.  

For a discussion of this issue, see Jared Peterson,
“China Lacks Awareness of Year 2000 Problem,”
Market News Update, IDG China, April 7, 1997.

disagreement stems from the extremely secretive nature of China’s military sector, which
makes a definitive assessment impossible.  It seems clear, however, that whether or not
China’s defense electronics capabilities can be considered advanced, the PLA has yet to
demonstrate a high degree of integration or upgrading of its forces (air, naval, or ground),
and is certainly not up to Western or US standards.  The exceptions to this assessment may
be in some “pockets of excellence” within the PLA —  areas that have received extraordinary
support and resources (i.e., nuclear and missile fields).  That said, US investors in China's
electronics industry must be aware of Chinese defense objectives and the contribution that
American commercial technologies could have in assisting China’s military modernization
efforts.

Infrastructure
Unlike other sectors of the economy, China’s severe lack of information and

telecommunications infrastructure is, in fact, an advantage.  It is much less an expensive
prospect, for instance, to build a new, modern, fiber-optic telecommunications network
throughout China than it would be if, as in other developing or developed countries, a system
were already in place that would require dismantling or replacement of old equipment.  As a
result, the lack of such an infrastructure actually allows China in many cases to “leapfrog”
over old technologies to install “state-of-the-art” equipment supplied by foreign enterprises.

Distribution of product and services,
however, is a problem for foreign investors in
this sector as in others.  The
telecommunications sector poses a particular
concern with regard to technology transfers in
that the Chinese military has jurisdiction —
along with the MII —  over a wide range of
radio frequencies upon which communications
networks in China are heavily dependant.115 
Thus, in order to gain access to these basic
frequencies, foreign investors in this sector are
having in some cases to deal with enterprises
and officials of the PLA.  The Chinese partner
for a  GTE  joint venture to build a national
paging network, for instance, was the
Guangzhou Guangtong Resources Co.,
reportedly a PLA-affiliated company.  The
partnership was necessary to gain access to
the required radio frequencies and distribution
system that only a PLA-affiliated partner could
provide.116  

It is not clear to what extent investment in and revenues from PLA-related enterprises
are directly channeled into the military budget and modernization effort.  Most of the money
collected from these enterprises is thought to go toward improving living standards and
providing basic needs for military personnel.  Nevertheless, as US investments in this and
other high-tech sectors increase, so too will the opportunities for the Chinese military to
benefit from US commercial technology transfers.
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Lastly, if one considers human resources to be a fundamental infrastructure in terms of
the electronics field, China is well-equipped.  China’s “Open Door” policy has brought
increasing  numbers of students (mostly at the graduate level) to the United States for
training primarily in the scientific, engineering, and mathematics fields.  Furthermore, the
brain drain from China since 1989 seems to be reversing, with more of these students finding
their way back to work in emerging high-tech fields in China.  According to The China
Business Review, “Some foreign companies are reportedly hiring students of science and
mathematics universities like Qinghua to undertake programming projects.  This practice
tended to be informal until a couple of years ago, when the Chinese government apparently
began to broker such employment arrangements and require companies to contribute on
behalf of the student employees to China’s social insurance funds.”117  This practice would
seem to fit with the overall trend toward commercial offsets in the form of training, research or
development as a part of joint venture contract agreements in China.

US Experience
The US experience in China's electronics and telecommunications sectors dates back

only to the early 1990s for many US investors.  These sectors, however, have experienced
the most rapid growth in China and, arguably, the highest level of US commercial technology
transfers.  Of the top US investors in China, half are involved in joint ventures producing
electronics, telecommunications or computer-related equipment (though not necessarily as
the primary enterprise).118 This is particularly interesting given the fact that the
telecommunications industry is currently closed to foreign telecommunications network
operators.  

What is driving the rush to China?  The motivation does not appear to be profits.  Even
the American giant, Motorola, appears not to be making much return on its huge investments
in China, and is reinvesting in China whatever revenues are realized from its joint ventures. 
The primary motivation is also not necessarily the availability of labor at low cost, although
this is a big factor.  Rather, it is to be nearer to the fastest growing electronics markets, which
are now in Asia, and where the market demand and government support for electronics is
significant.  According to a recent study on China’s electronics sector, “In fact, all US
electronics companies are increasing their Asian investments in R&D to take advantage of
favorable industrial-government partnerships and engineering workforces that are highly
motivated and well trained (frequently in the United States).”119

A key to US market penetration in China in this, as in other sectors and despite the
many policy hurdles, is standards.  The software industry provides a good example of
achieving market share based on early entry into an immature market, where it is still
possible to introduce standard technologies likely to be adopted throughout the country and
the industry.  This is what Microsoft has tried to do in China with its Windows 95 operating
system.120  However, Microsoft has been able to establish itself as a standard operating
system in China only in exchange for assisting Chinese programmers in creating a Chinese-
language version of the Windows software, a significant transfer of technological know-
how.121  The payoff: foreign companies account for 95 percent of the market for operating
systems and 60 percent market share in software. 122  Intel, too, is the standard bearer in
China (with an 83.8 percent market share in CPUs in China) as are Oracle, Informix and
Sybase in the database sector.123  These successes, however, are not due solely to product
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superiority, but are typically accompanied by numerous cooperative development and
commercial offset agreements in exchange for market access.

Other US companies such as IBM and Digital, however, have met with mixed results in
attempting to spread company standards throughout China.  In telecommunications, Motorola
attempted to have its preferred standard, the Code Division Multiple Access (CDMA) network
(originally designed by Qualcomm) to become China's mobile phone standard as well.  But
even the largest American investor in the China market was unable to get its way.  China
Unicom, the one and only competitor to the former Ministry of Posts & Telecommunications
adopted the Global Systems Mobile (GSM) network (the dominant global standard) for its
new networks. This is not surprising, despite Motorola's commanding presence and
investments in the Chinese electronics industry.  As stated earlier, Chinese officials are wary
of becoming too dependent on one foreign source of technology.  The leverage resulting from
playing one standard-bearer against another also provides Chinese enterprises with more
technology and commercial offset agreements than might otherwise be forthcoming.124
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TABLE 22
Top US Companies in China

Total Investment (spent/committed)

Rank Company
$Millions 

(end of year
‘96)

Sector(s)

1 Motorola $1,200* telecommunications (networks
& equipment), computers

2 Atlantic Richfield $625 petroleum/energy

3 Coca-Cola $500 food/drink

4 Amoco $350 oil/energy

5 Ford Motor Co. $250 autos (parts, small trucks, vans,
minibus)

6 United Technologies $250 elevators/escalators, air
conditioners, aviation (P&W
engines)

7 Pepsico $200 food/drink

8 Lucent Technologies $150 telecommunications

9 General Electric $150# medical equipment, lighting
manufacturing; aircraft engines

10 General Motors $130 autos & auto parts; electronics

11 Hewlett-Packard $100 computers, medical products,
analytical chemical equipment

12 IBM $100 computers, advanced
electronics, software

* Projected (end of year 1998); # figure does not include $1billion+ Shanghai joint venture.
Source: Adapted from Karl Schoenberger, “Motorola Bets Big on China,” Fortune, vol. 133, no. 10, May 1996.

Status of Chinese Electronics Industry
A recent study conducted by the National Science Foundation’s World Technology

Evaluation Center (WTEC) characterized China’s electronics sector as “extremely weak in
the early 1990s.”  By 1997, however, China’s electronics industry had improved significantly
to the point where the report concluded that “plants in China are now assembling a growing
number of final products,” and that Chinese enterprises are moving up the technological
ladder quickly.  This is an important point in an industry with incredibly short “generations” of
new technologies.  Nevertheless, China still trails its neighbors in this industry sector and
relies on foreign inputs in terms of design, marketing, and R&D.  

Electronics
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Chart 4
Top U.S. Imports of Electrical Apparatus for Telephony/Telegraphy

($Thousands)

According to Chinese statistics, as of 1996 China exports more electronics than it
imports.125 Most of these are relatively low-tech electrical or electronic products such as
televisions, refrigerators, radios, electric fans, etc. and this growth due in large part to
China’s capacity to produce high-volume (though not necessarily high-quality) products. 
Chinese press reports, however, claim that among electronic exports, “those containing more
advanced technologies enjoyed fastest growth,” citing computers (including
components/parts), mobile telecommunications equipment, CD players, and fax machines as
examples.126  US data shows       
that the biggest US import line items from China in 1996 were cordless line phones, followed
by special feature phones, fax machines, multiline phones, and modems.  The fastest
growing US electronic imports (HTS85) from China over the period from 1992 to 1997 were
video recording or reproducing apparatus, followed by semiconductors (other than
phot
osen
sitiv
e),
telev
ision
cam
eras,
fixed
carb
on
resis
tors,
and
alum
inum
elect
rolyti
c
fixed
capa
citor
s
whic
h are among the top five.127  Nevertheless, much of this growth is almost certainly due to
production of joint ventures with foreign firms.  Thus, the question is whether China’s growing
exports of electronics translates into real technological advancement.  Are commercial
technology transfers in the electronic sector having a significant effect on China’s indigenous
capabilities in this sector?   The answer: in some sectors, yes; in others, not yet.

Source: US Census Bureau

Semiconductors
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Only a decade or so ago, there was virtually no semiconductor industry in China of
which to speak.  Today, domestic Chinese semiconductor manufacturing capabilities are
generally considered to be relatively advanced at the 1.0 micron level (though 3.0-4.0 levels
are reportedly still in domestic production).  Foreign joint venture fabrication plants (including
Motorola’s plant in Tianjin) are beginning to manufacture submicron chips at the 0.8 micron
level with plans to go to 0.5 micron levels over the next couple of years.128  The current
standard among leaders in the semiconductor industry is 0.3 microns or below. 

China’s current Five-Year Plan (1996-2000) calls specifically for development of
advanced integrated circuits (ICs) with the express goal of achieving the 0.3 submicron level
by the year 2000 (see chart below).  The acquisition of foreign technology plays a prominent
role in this strategy.  Foreign capital and technological know-how is necessary to advance
China's domestic IC manufacturing capabilities and to meet the 75 percent of domestic
demand for ICs that Chinese firms are currently not able to meet.129  The result, according to
the Semiconductor Equipment & Materials International (SEMI) group, is that “joint venture
approval is often restricted to those companies that promise a certain level of technology
transfer.”

TABLE 23
Goals for China’s Semiconductor Sector by the Year 2000

Current Goal Mass production of the 6-inch, 0.8 micron level of technology

Mid-Term Goal Industrial production of 8-inch, 0.5 micron technology

Long-Term Goal Research and development toward the 0.3 micron level, and
design and production of advanced ICs to supply domestic
electronics demand

         Source: Bernard Levine, “China seeks top firms as IC partners,” Electronic News (1991),  vol. 43, no. 2160,
     March 24, 1997, p. 1.

As a means of implementing state plans for the semiconductor industry, a new
government-funded program designed specifically to advance China’s semiconductor
manufacturing capabilities, Project 909, was awarded to Japan’s NEC in early 1997.130  The
new Shanghai fabrication plant is scheduled to begin production in 1999 at the 0.5 micron
level and advance to the 0.35 micron level chips “relatively quickly.”  Thus, although China’s
capabilities in the semiconductor sector will continue to rely heavily on foreign capital,
technology, and know-how, at the submicron level China will soon be producing chips that
approximate those produced today in Korea (assuming Project 909 remains on schedule).131 
China is not likely to surpass or even match the technological leaders in ICs in the near future,
but China has matched Taiwan's approximately 10-year learning curve to reach the 1.0 micron
level.  With efficient use of the vast amounts of foreign investment and R&D support,  China
could potentially make up the technological gap quickly.132  If one press report is accurate, the
Chinese may have even begun to innovate in this area, reportedly having developed a
process that “could produce a low cost route to light-emitting silicon.”133  At present, however,
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China's semiconductor industry is described as consisting of “relatively small-scale
manufacturers with low productivity and low-level process technology.”134
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TABLE 24
Examples of US Semiconductor Firms in China

US Company Product or Service in China Location

Advanced Micro
Devices

Flash memory and Programmable
Logic Devices (PLDs) assembly

Jiangsu Province

Digital Equipment Corp. Application-specific integrated
circuits (ASICs)

Hunan Province

E.I. duPont de Nemours
& Co.

Photomask ICs Shanghai Municipality

Eaton Corp. Electrical circuit protection devices Jiangsu Province

Harris Corp. Complete digital microwave radio
system; semiconductor assembly
and testing; R&D, manufacturing,
sales and support for digital
telephone switches and other
telecommunications systems; and
low- to medium-capacity digital
microwave radios

Heilongjiang
Province; Jiangsu
Province; Guangdong
Province; Shenzhen
SEZ

Hewlett-Packard Co. R&D center with SSTC Beijing

Intel Flash Memory and Microprocessor
assembly and testing facility

Shanghai Municipality

Lucent Technologies,
Inc.

Telecommunications ICs Shanghai Municipality

Micro Electronics Multi-layer ceramic items Jiangsu Province

Motorola Mobile telecommunications ICs (0.8
microns) and semiconductor
manufacturing, assembly, and testing
facilities; PC production and
assembly; R&D for advanced
communications and computers.

Tianjin Municipality
(WFOE) and Sichuan
Province
(semiconductors);
Jiangsu Province;
Beijing

Texas Instruments Design technology center Beijing

Sources: Adapted from a table on “Foreign-Invested Projects in the Semiconductor Sector (1995),” by Denis Fred Simon, The
China Business Review, November-December, 1996, p. 12; Also, Bernard Levine, “China Seeks Top Firms as IC Partners,”
Electronic News, vol. 43, no. 2160, March 24, 1997, p. 1.

The lure of what may be the biggest semiconductor industry bonanza ever has brought
the world’s leading semiconductor companies to China, including leading American firms (e.g.,
Intel, Motorola, Texas Instruments, IBM, National Semiconductor, et al.).  China's internal
demand for semiconductors is enormous and growing quickly as more and more chips are
needed to supply China's own electronics, computer, and telecommunications markets.  As a
result, China's domestic semiconductor market is projected to more than double by the year
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2000, which would make China the third largest semiconductor market after only the United
States and Japan.  China is currently ranked as the sixth largest market.135  By 2010, however,
the American Electronics Association projects China could become the world’s second largest
semiconductor market.

Computer Hardware and Software
 Of all the electronic sectors, China’s domestic industry is probably most advanced in
computer hardware (primarily PC assembly) and software.  The growth in this sector has
surprised even Chinese officials and entrepreneurs as well as outside observers.  However,
foreign market share in PCs is declining due to lower-priced, domestically produced
computers that are increasingly similar in sophistication and quality to foreign-made brands. 
In terms of software as well, the US Department of Commerce’s International Trade
Administration characterizes China’s software industry as “the only major source of
competition to US firms [in China].  Their products are of varying quality, and improve as the
firms gain experience.  The technical ability of the best Chinese engineers is first-rate.”136

The number of domestically produced PCs doubled in 1996 over the previous year,
making up almost half (1.3 million) of the three million PCs sold in China.  In 1997, China’s
leading domestic personal computer manufacturer, Legend, took the lead in the fiercely
competitive PC market, besting foreign powerhouses such as Hewlett-Packard, IBM, and
Compaq in PC sales.137  Although much of Legend's prowess is in assembling imported
computer components and selling the PCs at comparatively low prices, this is still an
impressive achievement.  The combination of a Chinese-brand name on a high-tech item such
as a PC and a low price is what has catapulted Legend to the top of the PC sales list in China. 
This trend could certainly be followed by other domestic firms who are not far behind the
leaders.  Meanwhile, China's PC market grew by over 40 percent in 1996, and projections for
future growth are even higher.  With this extraordinary growth, China's PC market now
outranks South Korea's, making China’s the largest PC market in Asia according to a recent
report.138

This rapid pace is all the more surprising given the fact that many foreign-invested
enterprises in the PC market did not arrive in China until the early 1990s, most around 1993
(IBM, DEC, Wang and a few others set up shop in the mid-late 1980s but were hampered in
China during the post-Tiananmen era).  As a result, the majority (over 74 percent at the end of
the year 1996) of PCs sold in China today use Pentium processors, which is a sharp increase
from just the year before when the majority of PC sales were 486 processors.139  The more
sophisticated PC components (such as the CPU, chips, motherboard, disk drives and CD-
ROMs) are typically contributed by foreign companies, with the Chinese partner supplying the
monitor, power supply, casing, and other more basic parts.  There are exceptions to this
general rule, however.  For instance, Legend's Hong Kong and Shenzhen subsidiaries are
involved in the more sophisticated task of building and designing motherboards and add-on
cards.140 

Legend is not the only shining star among Chinese PC makers.141  Other well-known
Chinese firms or conglomerates in the computer industry are the China Great Wall Group, the
Founder Group, and the Stone Group.  Each of these enterprises originated (directly or
indirectly) from China's state-run research sector.  Legend was originally spun off from the
Chinese Academy of Sciences, China Great Wall from the Ministry of Electronics Industry,
Founder from Beijing University, and the Stone Group (arguably the most independent of the
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enterprises) from a mix, its founders having come from the CAS, Qinghua University, and a
Beijing-based SOE (the Beijing No. 3 Computer Factory).142  Interestingly, the Chinese
enterprise with perhaps the weakest connections with its Beijing institutional roots —  Legend
—  is in the lead, currently outselling both foreign and domestic firms in PCs.  Although the
fortunes of each of these enterprises have both risen and declined over the years, they
remain among the leading companies in China's computer industry and are competing with
the world's best computer manufacturers.

TABLE 25
Growth of China’s Computer Industry

Hardware
1990 Exports of computer parts &

components
$200m

1995 Exports of computer parts &
components

$3.78b

Software
1990 Sales revenue from software $22m

1995 Sales revenue from software $1.3b

Manufacturing

1990 Chinese hardware manufacturers 191 
(+ few software firms)

1995 Chinese hardware manufacturers 1,000 
(+ 1,000 software

firms)

Workforce
1990 Chinese workers in computer companies 100,000

1995 Chinese workers in computer companies 300,000

R&D Workers
1990 Additional workers in R&D institutions n/a

1995 Additional workers in R&D institutions 1,500 workers in 50
R&D institutes

Source: China Infoworld, 1995, cited in “China’s Electronic Industry,” in Electronics Manufacturing in the 
Pacific Rim, Ch. 3, WTEC Report, NSF, May 1997.

Lastly, the degree to which China has made advancements in supercomputer
manufacturing is difficult to ascertain, although it would seem that significant progress has
been made over a relatively short period of time.  Press reports in 1997 have mentioned an
indigenously produced supercomputer, the “Yinhe [Galaxy] III,” developed by the University of
the Science and Technology for National Defense (USTND, under COSTIND) that is capable
of 10 billion or perhaps even 13 billion calculations per second [10,000/13,000 MTOPS].143 
Development of this computer was reportedly begun in 1992, and it was exhibited to the public
at about the time as controversy in the United States broke out over the export of numerous
US supercomputers to China.144  A previous Chinese-made supercomputer, the Galaxy II —
which was developed in 1992 and, China claims, is capable of one billion theoretical
operations per second —  is mentioned in the 1995 China White Paper on Arms Control and
Disarmament.145  Although these operating levels exceed the current USG limits on sales to
either civilian or military entities in China, these operating levels are not particularly
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impressive compared to current US capabilities in this area.146  Thus, it would seem that
directives from the central government to Chinese military researchers in this area have
resulted in significant improvements over two periods.  These operating levels, however, still
do not appear to rival those of US supercomputers, the high-end of which were at clocked at
20 billion theoretical operations per second back in 1993.147 
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China’s Golden Projects

China’s goals for its nationwide information
technology infrastructure and networking are
laid out in its ambitious “Golden Projects” plan,
which some Western analysts compare to
development of the nationwide railway system
in the US in the late 1800s.   The five major
“Golden” projects begun in 1993-94 are:
“Golden Bridge” (information superhighway);
“Golden Card” (bank & credit card system);
“Golden Customs (customs offices network);
“Golden Taxes” (government tax information
and collection network); and “Golden Macro”

TABLE 26
Chinese Advancements in Supercomputers

Year Supercomputer Capability

1983  Galaxy I 100 MIPS

1992 Galaxy II 1 billion TOPS

1997 Galaxy III 10-13 billion TOPS

MIPS: million instructions per second; TOPS: theoretical operations per second; MTOPS: million theoretical operations per second

Telecommunications
Chinese officials have had to constantly revise upward their estimates in the

telecommunications sector as growth in this industry has consistently outpaced even Chinese
expectations.148  China claims to already have the third largest mobile telecommunications
market in the world today, after the United States and Japan.149  More importantly, this has
occurred despite very limited liberalization or government deregulation in this sector.  This
enormous growth is mostly due to Chinese government policies that give preference to
telecomminications projects.  At least $40 billion a year is expected to be spent through the
year 2000 on telecom networks, described in one report as “the equivalent of a Bell Canada-
sized network each year.”150 

The “Golden Projects,” which are coordinated by a Chinese company (Jitong) under the
former Ministry of Electronics Industry (now the Ministry of Information Industry), constitute the
most prominent of China’s telecommunications programs.  China reports to have “70 plants
specialized in the production of fiber optic cables and ten of them are equipped with imported
production lines, capable of producing high quality optic cables.151  However, the technologies
needed to complete these ambitious projects will come primarily from numerous foreign
sources, including and perhaps most prominently, Motorola.152

As discussed earlier, China's severely
limited telecommunications infrastructure has
proved to be an advantage in allowing China to
“leapfrog” to the latest technologies.  As The
China Business Review reports, “Whenever
possible, China has taken advantage of its
dearth of mainframe-based systems to ‘leapfrog’
past generations of outdated technology and,
from the start, implement cutting-edge
systems.”153 This is a key point in that much of
this technology is dual-use and is fundamental
to modern warfare capabilities.  A 1996 report
by the US General Accounting Office states that
“the Chinese military is seeking to acquire ATM
and SDH [broadband telecommunications]
equipment, which may benefit their command
and control networks by the end of the next
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decade.”154  Several foreign companies are involved in joint ventures and/or contracts to
provide ATM and/or SDH equipment to China.  

Conclusion
China’s electronics sector, more than the other sectors studied herein, has emerged

rapidly and achieved some technological successes.   This is because of the sheer size of
China’s market, the learning curve in the electronics industry (the potential for “fast
followers”), the dual-use nature of much of the fundamental technologies used in this sector,
the potential for “leapfrogging” to the most advanced technologies (which China’s
comparatively immature electronics market makes more likely).  China’s capacity and
increasing sophistication in the electronics sector could, if current trends continue, easily
make China a leading producer in electronics in the next decade or two.155  According to a
recent study, this potential competition may already be having an effect in that 29,000
American jobs related to consumer electronic devices were reportedly lost due to the US trade
deficit with China and Hong Kong.156  However, China’s electronics industry remains heavily
dependent on foreign inputs for crucial design, marketing, and R&D.  

The US Industry and Trade Outlook 1998 reports that “as semiconductor companies
have increased their offshore investments and entered into more joint ventures,
[semiconductor manufacturing equipment] SME companies have followed their customers into
the new markets.” During the 1970's-1980's, the US supplier base of electronics components
became dependent on Japanese supply of underlying electronic technology and components.  
Some experts have suggested that a similar process could occur in with regard to China as
more American electronics companies set up manufacturing ventures on the Mainland.157

As the above section details, US electronics firms in China are transferring significant
commercial technologies and/or know-how to China through joint ventures.  The question,
therefore, is how much is too much?  Although sophisticated technologies are being
manufactured, assembled, and tested in China as part of Sino-US joint ventures, most
industry experts (as well as corporate representatives themselves) feel that US companies
have a healthy respect for the risks involved in doing business in high-tech sectors in China
and, as a result, leave development of the most advanced products at home.  An assessment
of successful companies in China (in terms of market share and revenues) concludes that
companies with the best records have, among other things, “learned how to transfer
technology without giving their crown jewels away.”158

Nevertheless, the key to the US remaining a global competitor in this important sector
will be in supporting domestic research and development toward new and more advanced
products.  According to the the Semiconductor Industry Association (SIA), US firms are
investing a healthy 12 percent (on average 1990-95) of revenues into R&D and 14 percent in
new electronics equipment and facilities.159  What is not clear, however, is how much of this
capital re-investment and R&D is moving to, and will be concentrated in, China, a trend that is
already apparent.  As pressure from Chinese officials continues for increasingly sophisticated
technology transfers from US firms in return for limited market access, it is incumbent upon
these same firms and the USG to maintain a strong US industrial base in electronics as well
as domestic R&D capabilities.

In the near future, moreover, it would seem that the reality of foreign firms succumbing
to “the Chinese policy of ‘technology in exchange for market’ that targets the world's largest
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electronics multinationals, is likely to reinforce the tendency for such high-tech [multinational
corporations] MNCs to invest and manufacture in China.”160
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THE VIEW FROM EUROPE AND JAPAN
In an effort to provide a more global perspective, our research also looked at the

approaches taken by other governments and economic regions or states toward the China
market.  Following is a brief analysis on the approaches taken by the advanced economies of
the European Union (EU) and Japan.

On the question of whether technology transfers are a means toward gaining increased
access to the China market, the governments and multinational corporations of the European
Union, Japan, and the United States have come up with three distinct answers: yes, no, and
maybe.  While the EU has fully embraced technology transfers to China, Japan has been
comparatively much more conservative, while the United States’ approach has been
somewhere in the middle.

The European Union
As a matter of formal policy, the European Union has decided to embrace the transfer

of technology to China.  The Commission of the European Union’s long-term strategy states
that “initiatives to promote economic and social reform should offer training and technical
assistance to support modernization and market oriented policies in key economic sectors.”161 
In practice this has meant that, by mid-1996, over 3,297 technology-transfer contracts worth
$26.5 billion had been signed with Chinese officials.  According to EU figures, this makes the
EU the “main supplier of advanced technology” to China.162

A Formal Policy for Technology Transfers
Many of these transfers are conducted via a program called the “Community

Framework Programme for Research and Technological Development.”  By 1996, this program
consisted of fourteen different joint research projects, involving collaboration in sectors ranging
from agriculture to information technology.  Chief among these continuing efforts are the
international fora for the automobile and aerospace industries that were set up by the EU
government (though run by EU firms), to conduct meetings with their Chinese counterparts.163 
The stated long-term goal of European officials and industry representatives in their meetings
with Chinese government ministries is to strengthen trade ties between Europe and China.
One of the ways through which this is happening is “industrial training in manufacturing as well
as management.”  In this manner, the European automotive industry is systematically
transferring technology to Chinese manufacturers.  

Moreover, in 1996 the European automotive and aerospace organizations signed a
pact (as part of the EU-China Industrial Cooperation Program) wherein the Chinese
government would contribute $53,000, the EU government $177,000 and EU auto
manufacturers $532,000 to “assist in the harmonisation of technical standards, to assist
industrial training in manufacturing as well as management, [and] to level up quality
awareness.”164  It is difficult to say how this translates into actual sales for European auto
manufacturers (i.e., whether clear cause and effect are evident).  That said, it should be noted
that European car makers dominate the Chinese market.  The Volkswagen family of cars alone
occupies 62 percent of production in China’s car market.

The European Association of Aerospace Industries (AECMA) is also in the midst of a
two-and-a-half year joint aerospace development program with the General Administration of
Civil Aviation of China (CAAC) and the Aviation Industries of China (AVIC).  The goals of this
program are similar to those in the auto sector: “to build closer ties” and “provide training” for
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the Chinese. The companies comprising the AECMA will donate $1.2 million to this effort,
which will be doubled by the EU government and added to by the PRCG with $760,000.165  As
this program is currently ongoing, one can only speculate as to the benefits accruing to the EU
aerospace industry as a result.  At the very least, however, these efforts will give EU
companies greater exposure in China and to their Chinese counterparts.  In return, PRC
companies will not only receive advanced technologies in key industries, but will also receive
training on how to utilize this technology. 

Financial Assistance
Technology transfers are one part of a two-pronged European approach to the Chinese

market.  The other part is direct financial aid, of which the EU has given $67 million since
1995.  EU aid focuses on five areas: human resource development, support to economic and
social reform, business and industrial co-operation, protection of the environment and rural
development.  Many of these programs are educational in nature, again an example of trading
knowledge for exposure and access in China.  EU aid is provided to China under various
programs, as described in the table below.

TABLE 27
EU Aid to China

Program

EU
Contributio

n
($USmillion

s)

Program

EU
Contribution
($USmillions)

Training / Instruction Agriculture / Health

China Europe International
Business School

16.78 Dairy Development Project
II

33.9

China Invest 11.3 Environment Management
Cooperation

14.69

Junior Managers Program 11.23 China Europe Cooperation
Agriculture

13.9

Higher Education Cooperation 11.02 Support to Village
Governance Reform

12.06

Norms and Standards 5.88 Qinghai Potato
Development

3.5

IPR Cooperation 5.4 Qinghai Livestock
Development

3.5

Training in STD & HIV/AIDS
Prevention

3.14 Water Buffalo Project 3.14

  Source: European Commission Delegation in China

As with technology transfers of equipment, it is difficult to measure the direct benefit
from programs like these for EU firms.  This is due in part to the fact that the amount of money
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being used to create the programs, while significant, is small relative to the size of the private
sector funds in the market.  In that sense it may seem that EU aid to the PRC has only
symbolic value.  If so, however, it also fosters goodwill for EU-related firms in China and a
greater knowledge of the EU among Chinese citizens.  Thus, to answer the key question: will
exporting or transferring of technology now provide one with greater market access in China
down the road?  As a whole, the European Union is clearly gambling that it will.  

The EU strategy of transferring technology in return for market share in China may be
working (as in the case of Volkswagen).  However, almost all of the nations comprising the EU
have recently maintained a trade deficit with China (all but Finland and Sweden).166  See Table
26.  

TABLE 28
EU Nations Trade with China (1996, in millions of ECU)

Country Imports from
China

Exports to China Trade Balance

Belgium/Luxembourg 1,775 685 -1,090

Denmark 635 236 -399

Germany 8,844 5,694 -3,150

Greece 370 37 -333

Spain 1,565 431 -1,134

Finland 293 459 166

France 3,705 1,978 -1,727

Ireland 221 40 -181

Italy 3,175 2,209 -966

Netherlands 2,233 578 -1,655

Austria 487 219 -268

Portugal 183 26 -157

Sweden 847 1,096 249

United Kingdom 5,593 904 -4,686

EU Total 29,926 14,592 -15,344
Source: EUROSTAT

Japan
In contrast to the EU, Japanese firms seem to think that exporting technology now will

gain them comparatively little in the future.  This is difficult to confirm, however, since there is
relatively little information available on Japanese technology transfers to China.  That said, in
the vast majority of high-technology sectors, Japanese exports to China are about half that of
the United States.
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Sino-Japanese Relations
Japan’s relationship with the PRC is significantly more complex than that of either the

EU or the US for both geographic and historical reasons.  Geographically, Japan’s close
proximity to China makes its economic future inextricably linked to that of the Mainland.  This
has two effects.  First, it forces Japan to prioritize stable economic and political relations with
China at all times.   Second, it causes Japanese leaders to be especially wary of the possibility
that China will become a powerful competitor that will compete for the same resources,
customers, and influence in the region.  Historically speaking, Japan’s invasion of China during
World War II still casts a long shadow over present-day relations.  Specifically, both the PRC
and Japan continue to feel that Japan needs to make amends for its past abuses.  On many
occasions, this has taken the form of large Yen-based loans to China that include very
generous terms, grants, and technological aid to the Chinese government.  In recent years
China has pushed hard to have these technology transfers increased as part of a formal
package of compensation for Japanese actions in World War II.

The result of these two factors —  geography and history —   has been 1) a Japanese
industry sector that, while anxious to enter the China market, is quietly reluctant to transfer
advanced technologies; and 2) a Japanese government that aggressively uses Official
Development Aid to smooth over relations with China.167

Reluctant Industry Initiatives
Just five years ago one would have been hard pressed to find a high-tech sector in

China in which Japanese firms had a significant presence. It has only been in the last few
years that the Japanese have begun to make inroads into the China market, and even then
they continue to lag far behind US high-tech firms.168  For example, by late 1996 General
Motors had invested over $2 billion in the Chinese market, and won a billion dollar contract to
produce luxury cars in Shanghai, whereas Japanese carmakers have been content until
recently to mostly license auto technology to Chinese partners.169  This situation is in stark
contrast to Japan’s presence in Southeast Asia, where Japanese carmakers are not only
engaging in on-site production, but also dominate the market.

For reasons such as this, many observers (including some Chinese officials) believe
that Japan is intentionally withholding its technologies from the China market.  Furthermore, as
one researcher notes, “most of the products made [in China] by using Japanese technology
are restricted to sales in the Chinese market and are unlikely to be exported...Japanese
companies only wish to offer technology which is no threat to their overseas markets.  They
take risk-proofed and cautious attitudes towards their investments.”170  Furthermore, as one
American businessman put it, “There’s a good reason why they are stingy with their
technology, Japan is afraid of creating another Japan.”171  That is, the Japanese are worried
that the Chinese will be able to use imported technology to become an industry leader —  much
as the Japanese did in the 1960s &1970s, and as the US did in the early 1800s.  If that is the
Japanese sentiment, Japan’s desire to maintain good relations with the PRC prevents it from
saying so outright.  Thus, observers are left to speculate.  The statistics however, while not
shedding any light on Japanese intent, do confirm the effect.

With the exception of transport equipment (which in Japan’s case consists primarily of
tankers and other shipping vessels), Japanese industry lags behind US industry in every major
technology sector surveyed.  Insofar as high-tech exports are an indicator of technology
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transfers, this data would seem to confirm that the Japanese are keeping their technology from
the China market, presumably to stop or at least delay a competitor from developing in their
backyard.
 

A Low-Tech Approach?
Some analysts have said that one way that Japanese companies may be trying to profit

from the market without giving up their advanced technologies may be to focus on “low-tech”
products.172  This is confirmed by the data.  The sectors in which Japanese companies have
made the most progress are decidedly “low-tech” in nature.  The sectors where they are the
most competitive with the US are in “Transport Equipment”  and  “Electrical Machinery”173—
sectors that are relatively low-tech in nature.   Conversely, the sectors where Japanese
companies are weakest are in “Office and Data Processing Machines” and “Sound Recording
and Broadcast Equipment,” which tend to be more complex in nature.  These examples are
particularly striking in light of the Japanese strength in these same sectors in the US market.

Finally it should be noted that while Japanese companies have recently stepped up
their operations in the China market, their frustrations with the market have risen accordingly. 
Surveys by Toyo Keizai (a leading economic journal in Japan) and by the Export-Import Bank
have shown that Japanese businessmen have more problems in China than in any other
region or country in which they have invested.174  These frustrations are compounded by the
possibility of political turmoil that could follow a Japanese aid and investment withdrawal from
China.  So bad are the frustrations for some companies that they have even looked to the US
government for support.  A former senior adviser to the Ambassador at the US Embassy in
Tokyo reports that there has been at least one occasion when a Japanese company has come
to a US Consulate in China to ask for assistance.175  This is indicative of a new phenomenon:
both Japanese and US companies have found that by teaming up they can multiply their
powers of persuasion with Chinese officials.  Joining forces has the dual qualities of greatly
increasing the amount of leverage brought to bear on Chinese officials and making it more
difficult for the Chinese to play one nation or corporation off another.  Of course, these sorts of
alliances are not always feasible, but companies like Exxon, Raytheon, Dupont and Union
Carbide have all teamed up with Japanese companies in China at one point or another.176

Government Aid
Whereas Japanese industry may be wary of a Chinese competitor, the Japanese

government is concerned about maintaining stable relations.  Thus, while the Japanese
government does not like to discuss Japan’s role in World War II, it can be shamed into action,
and the Chinese are masters of this process.  China regularly demands war reparations in the
form of economic and technological aid, and increases these calls when Japan does
something China finds offensive.  The result has been a steady stream of financial and
technological aid that flows from Japan to China every year.  In 1995, China was the number
one recipient of both technological assistance ($304 million) and bilateral aid ($1.4 billion) from
Japan.  By mid-1996 the Japanese government had agreed on another $24.55 billion in direct
investment (beyond the $11.9 billion already invested), plus loan packages worth another $140
million.  In fact, for all of the 1990s, Japan has been the number one donor to China.177

In addition to alleviating Sino-Japanese animosity, this money serves much the same
purpose as does aid from the European Union.  Indeed, in the past, Japan’s Official
Development Aid (ODA) has been derided as just another way for Japanese companies to get
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more business.  Nevertheless, it increases exposure to and knowledge of Japanese companies
in the China market.  Because such a large part of Japanese assistance consists of technical
aid, this too must be considered a source of technology transfer to the Chinese.

Conclusion
While the US Government is supportive of US industries’ efforts to crack open the

China market and is cognizant of its potential, there are limits to how much USG support is
possible or desirable. The USG does provide financial assistance to China in the form EX-IM
Bank Loans, for instance, but this aid has also been restricted by Congress in certain areas
(e.g., the Three Gorges Dam Project) while other aid programs such as the Overseas Private
Investment Corporation (OPIC) have been discontinued due to the Tiananmen sanctions of
1989/90.  Various USG departments (Commerce, State, and the Office of the US Trade
Representative) provide direct aid and advice to US firms doing business in China.  However,
the USG is loathe to take too broad a role in managing international trade.  Nor do US
corporations desire a large USG role, except in terms of promoting and enforcing standard
business and legal practices abroad.  Thus, the most prominent role for the USG is in
providing legal advice and support in terms of negotiating with Chinese officials over removing
the numerous trade barriers affecting US firms exporting to or doing business in China (such
as the Joint Commission on Commerce and Trade).  As a result, the USG plays a relatively
defensive or passive role in assisting the entry of US firms into the China market.  This
contrasts sharply with the role of the EU and Japanese governments, which are comparatively
more aggressive and pro-active in support of their respective industries in China.

The broad roles played by the governments of the EU and Japan have had the
practical effect of gaining market share for EU and Japanese industries in China where this
might not otherwise be possible or likely through true international competition.  However, the
result, at least in the EU case, is probably that more technology is transferred in return for
market access than in other contract agreements.  This is not to say, however, that European
or Japanese firms are faring any better in China than are US firms.  All foreign investors in
China are becoming increasingly wary of China’s industrial policies, emerging domestic
industries, and significant trade barriers.  It is also not only US firms that are having difficulty
making a profit in China or dealing with trade deficits.  Nevertheless, these are long-term
strategies and may bear out in the long-run.  In the meantime, the support of EU and Japanese
governments for their respective industries in China is certain to translate into goodwill and
guanxi (connections), two keys to market access in China.

Lastly, the trend toward international cooperation in prying open China’s market with
the least amount of offsets is a positive sign.  Although this type of arrangement is perhaps not
possible across all industries, where it is, there will likely be less technology being transferred
or coerced from foreign firms.
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