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oreign direct investment (FDI) and research and

development (R& D)-related activity by U.S.-owned
companiesin mainland China (henceforth China) ex-
panded substantially during the 1990s, especially inthe
information technology sector.! U.S. affiliatesin China
were among the most R& D-intensive overseas affili-
atesin 2000, making Chinathe eleventh largest host of
U.S. R&D expenditures overseas, up from the number
30 spot in 1994. Investment by U.S. companies through
majority-owned affiliates grew, while the frequency of
new industrial R& D alliances dropped. However, U.S.
companies and other organizationsstill participatein
moreindustrial R& D alliances with Chinese partners
than do entitiesfrom other investing countries.

During the 1990s Chinainitiated a number of economic
and science and technol ogy policies designed to foster
economic growth, including stepsfor attracting foreign
investment (OECD 2002; UNCTAD 2001). In the
same period, multinational corporations (MNCs) from
advanced economies began increasing technology-
related activities abroad in a number of emerging mar-
kets, including China, to exploit local capabilities, adapt
technology for local markets or regulations, and reduce
costsand risksthrough collaboration with international
research and development (R&D) partners.

Thisreport analyzes trends in R&D-related FDI and
aliance activity by U.S. MNCsin China. It uses FDI
data from the U.S. Bureau of Economic Analysis

(BEA) and dataon industrial alliances from the Joint

!FDI is the ownership of productive assets outside the home
country by multinational corporations. Data for Hong Kong and
Taiwan are not included in this report.

Ventures/Alliances database of Thompson Financial
(SDC Platinum). Two major types of FDI data are used
inthisreport: (1) direct investment position and related
capital outflows, and (2) operations data (e.g., gross
product, employment, R& D expenditures) of affiliates
or subsidiaries. Operations datain this report are for
majority-owned affiliates of U.S. parent companies.?

China became the eleventh largest host of U.S.
R& D expenditures overseasin 2000, up fromthe
number 30 spot in 1994, after U.S affiliatesin
that country more than doubled.

Industrial or businessalliancesinvolvefor-profit part-
ners and may or may not include nonprofit organiza-
tions, such as universities or government units. Indus-
trial R& D alliances target research or technology
objectives, along with other businessgoals.

U.S. Direct Investment and R& D Activitiesin
China

From 1994 to 2001, the direct investment position, or
cumulative investments, of U.S. MNCsin Chinamore
than quadrupled, from $2.6 billionto $10.5hillion (table 1).
After adjusting for inflation, cumulativeinvestments
grew at an average annual rate of 20.1 percent, about

Magjority-owned affiliates of U.S. parent companies are those
affiliates in which the combined ownership of al U.S. parentsis more
than 50 percent.

SDataare primarily from English-language news sources and
public documents. Agreementsinvolving small firmsor less
publicized industrial sectors are likely to be underrepresented.

XRF, Information and datafrom SRS—the Division of Science Resources Statistics—are available on the web at:
;‘ Y <http://mww.nsf.gov/sbe/srs/>.  For more information about obtaining reports, contact paperpubs@nsf.gov
v

or call 301-947-2722. For NSF's Telephonic Device for the Deaf, dial 703-292-5090.
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TABLE 1. U.S. foreign direct investment in China: 1994-2001

Direct investment Direct investment Gross product R&D R&DIGP ratio  Number of
Year position capital outflows (value added) expenditures (percent) affiliates
Billions of current U.S. dollars
1994 2.557 1.232 0.678 0.007 1.0 172
1995 2.765 0.261 1.092 0.013 12 183
1996 3.848 0.933 2.073 0.025 1.2 223
1997 5.150 1.250 3.194 0.035 11 274
1998 6.350 1.497 3.004 0.052 1.7 330
1999 7.951 1.947 3.945 0.319 8.1 456
2000 9.861 1.817 5.516 0.506 9.2 454
2001 10.526 1.225 NA NA NA NA

NA = Not available.
GP = Gross product.

NOTES: Data for 2000 and 2001 are preliminary. The U.S. Bureau of Economic Analysis (BEA) defines direct investment as
ownership or control of 10 percent or more of the voting securities of a business in another country. Direct investment capital
outflows consist of net equity capital outflows, reinvested earnings, and intercompany debt outflows from U.S. parent companies
to their foreign affiliates. Direct investment position is a cumulative measure of the financing provided by U.S. parents to their
foreign affiliates in the form of equity and debt, recorded at historical cost (net book value). Data for gross product, R&D
expenditures, and number of affiliates are for majority-owned affiliates of U.S. parent companies. Majority-owned affiliates of
U.S. parent companies are those affiliates in which the combined ownership of all U.S. parents is more than 50 percent.

SOURCE: U.S. Bureau of Economic Analysis, Survey of U.S. Direct Investment Abroad, Washington, DC, annual series.

Available at www.bea.gov/bea/di/dilusdop.htm.

twice the average inflation-adjusted annual growth rate
of total overseasinvestments by U.S. companies during
the same period. U.S. investments in China appear to
be highly targeted: in 2001 Chinarepresented 7.6 per-
cent of the global U.S. FDI position in electronic and
other electrical equipment but only 0.9 percent of global
U.S. investmentsin all industries (BEA 2003).

Investment growth by U.S. companiesin Chinawas
fueled by annual capital investment flows exceeding
onebillion dollarsfor most years since 1994 (table 1).
The number of mgjority-owned, U.S.-owned affiliates
in Chinareached 454 in 2000, more than double the
number in 1994, representing just over 2 percent of all
majority-owned U.S. affiliates overseas.

In 2000 these affiliates had a gross product (value
added) of $5.5 billion, salesof $26.0 billion, and em-
ployed 240,400 workers (BEA 2003). Thelargest in-
dustry in terms of gross product was computer and
electronic products at $2.0 billion, about 5 percent of
the $41.9 billion in U.S.-owned overseas gross product
by thisindustry. Thislevel of activity made Chinathe
eighth-largest worldwide location for U.S.-owned com-
puter and electronic products subsidiariesin 2000 and
the third largest in the Asia-Pacific region after
Singapore ($5.6 billion) and Japan ($3.0 billion). The

second largest sector of U.S-owned gross product in
Chinawas chemicals manufacturing, with $899 million.

Even though China’'s R& D spending relative to gross
domestic product was below 1 percent during the
1990s, reaching 1 percent only in 2000,* a substantial
number of MNCs from advanced economies have es-
tablished R& D or technical centersin Chinain recent
years, either as stand-alone facilities or integrated with
manufacturing or services operations. Thesefacilities
support activitiesin the country or in the Asia-Pacific
region through acombination of wholly owned subsid-
iaries, joint ventures, and contractual agreementsin key
industrial sectors, such as telecommunications, €l ec-
tronics, chemicals, and auto manufacturing. U.S. com-
panieswith magjor R& D activitiesor facilitiesin China
include DuPont, Ford, General Electric, General Mo-
tors, IBM, Intel, Lucent Technologies, Microsoft,
Motorola, and Rohm and Haas.®

Majority-owned affiliates of U.S. parent companiesin
Chinaperformed $506 millionin R& D spending in 2000,

“By comparison, the averageratio of R&D relative to gross
domestic product for all Organisation for Economic Co-operation
and Development (OECD) countries for the same period exceeded
two percent from 1991 to 2000 (OECD 2002, table 9.1, figure 9.3).

SSource: Individual company Web sites. Accessed September 2003.
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compared with only $7 million asrecently as 1994
(table 1). Thelevel of R& D expenditures by U.S.-owned
companiesin Chinain 2000 represented 2.6 percent of
total overseas R&D by U.S. companies, compared with
less than one-half of 1 percent earlier in the decade. The
vigorousinvestment activity over the late 1990s pro-
pelled China as alocation of U.S.-owned R&D spend-
ing from arank of 30in 1994 to 11 in 2000. Further-
more, U.S. affiliatesin Chinainvest relatively morein
R&D compared with U.S. affiliatesin other countries,
as measured by the ratio of R&D spending to gross
product. In 2000 this ratio was 9.2 percent for U.S.
affiliatesin China, compared with 3.3 percent for the
aggregate of U.S. affiliatesin all host countries.

In 2000, R& D spending by U.S. affiliatesin Chinawas
concentrated in the manufacturing sector ($491 mil-
lion);8 another $15 millionin R& D spending was per-
formed in the professional, scientific, and technical ser-
vicesindustry, which includes computer system designs
and R&D services.

Trendsin U.S.-Chinalndustrial R& D Alliances
Industrial R& D alliances are separate business organi-
zations that collaborate to achieve specific research or

technol ogy devel opment objectives. Someinclude non-
profit partners, such as universities or government
agencies. An alliance can be organized as alegally dis-
tinct business entity (joint venture or equity-based
alliance) or as a short-term contractual or nonequity
aliance. Joint ventures are acommon entry vehicle for
foreign investors in emerging markets, such as China.
Contractual alliances focus on shorter-term projects
and are more likely to have nonprofit members. China
has encouraged collaboration in scientific research asa
policy goal since 1985 and reaffirmed thispolicy in
1995 (IDRC 1997).

According to the Thomson Financial Joint Ventures/
Alliances database, U.S. and Chinese-owned compa-
nies and other organizations formed 105 new business
aliances with alarge R& D component (U.S.-China
R& D alliances) from 1990 to 2001. The highest annual
frequency of partnerships was reached in the mid-1990s
(figure 1). A slowdown after this peak coincided with
an increase in mgjority-owned affiliates of U.S. compa-
niesin China (table 1) and may reflect a shift to wholly
owned R&D facilities by companies with an estab-
lished presencein the country.” Still, U.S. entities
formed more business R& D alliances than did other

FIGURE 1. Industrial R&D alliances with Chinese-owned private and public organizations: 1990-2001
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®No further details for the manufacturing sector were available
dueto disclosure limitations.

"For adiscussion of policy changesin Chinain the late 1990s and
their effects on foreign technology investments in that country see
Walsh (2003:79, 89).
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countries’ organizationsin Chinafrom 1990 to 2001.
Over the same period, Japan had the second largest
number of R& D partnerships with Chinese organiza-
tions (26), followed by Germany (15), the United King-
dom (14), Singapore (12), and Canada (11).

AllianceL ocation and Partners

Ninety percent (94 of 105) of U.S.-ChinaR&D alli-
ances had activitiesin China. Of these, 79 had activi-
tiesexclusively in China, 12 had activitiesin both the
United States and China, and 3 had activitiesin China
and elsewhere. The other 11 partnerships performed
activitieseither exclusively in the United Statesor in
other locations outside China, including Singapore and
South Korea. Information on the location of alliances
within Chinawas not available for many entries of the
database; however, most of the identified siteswerein
Beijing and Shanghai. Other cities hosting several R&D
alianceswere Tianjin, Guangzhou, and Shenzhen.

Eighty-one percent of the alliances had two members
and the rest had either three or four members. A sizable
proportion, at least 19 percent, had Chinese public or
nonprofit participants, such asuniversities, R&D insti-
tutes, or government ministries. All but six of these
partnerships were exclusively between U.S. and Chi-
nese organizations. Likewise, most R&D alliancesin-
volving Chinese organizations and companiesfrom Japan,
Germany, the United Kingdom, Canada, and Singapore
were organized as bilateral partnerships. This patternis
consistent with activities performed jointly with domestic
companies aimed at adapting products or technologies
toloca markets and regul ations—a common objective
at early stages of foreign-based R& D activities.

Organizational Forms

Although U.S.-ChinaR&D alliances were equally di-
vided between joint ventures and contractual alliances
over the 12-year period from 1990-2001, most have been
structured as contractual or nonequity alliances since
1996 (table 2). Thisincreasing preference toward
nonequity alliances matchesoverall trendsin worldwide
alliances by companies from advanced economies
(NSF/SRS forthcoming). The trend toward nonequity
arrangements in U.S.-China R& D alliances appears to
be stronger in nonmanufacturing alliances.

TABLE 2. U.S.-China industrial R&D alliances by organizational form,
industry sector, and selected industry: 1990-2001

Alliance category 1990-2001 1990-1995 1996-2001
Total industrial R&D alliances 105 60 45
Organizational form
Joint ventures 53 41 12
Contractual alliances 52 19 33
Industry sector
Manufacturing 46 35 11
Services 45 16 29
Tradeffinance 6 4
Telecommunications 5
Primary resources* 3 1
Selected industry
R&D services 25 1 24
Computer programming, data
processing services 17 14 3
Pharmaceuticals 10 5 5
Instruments 8 8 0
Motor vehicles 6 3 3
Communications equipment 5 5 0
Computer manufacturing 4 4 0

! Agricultural products and oil and gas extraction.

NOTE: Data are the sum of new annual industrial R&D alliances involving
atleast one U.S. and one Chinese company or organization over the
indicated years.

SOURCE: Thomson Financial Joint Ventures/Alliances database.

Industrial Sectorsand Activities

About 75 percent of U.S.-China R&D alliances be-
tween 1990 and 2001 were classified in seven indus-
tries: R& D services, computer programming and data
processing services, pharmaceuticals, instruments, mo-
tor vehicles, communi cations equi pment, and computer
manufacturing (table 2).8 In the late 1990s, the distribu-
tion of these alliances shifted from manufacturing to
service industries. Two-thirds of the alliancesin the
services sector (29 of 45) were formed in 1996-2001,
whereas only one-fourth of aliances in the manufactur-
ing sector (11 of 46) were formed during the same period.

Alliances classified primarily in services, however, in-
cluded manufacturing compani eswith complementary
activities. For example, al but 4 of the 17 R&D alli-
ancesin computer programming and data processing

8Industry classifications are from the Standard Industrial
Classification System (SIC).



U.S-China R&D Linkages: Direct Investment and Industrial...

services between 1990 and 2001 (table 2) involved
computers, €l ectronic components, or communications
equipment manufacturers. Likewise, two-thirds of the
aliancesin R&D services were effectively information
technology (1T) alliances, bringing together I T equip-
ment manufacturers with specialized services compa-
nies. About one-fourth of R& D-services alliances
involved pharmaceutical companies, most of which
were established in 2000 or 2001.

A different profile of these partnershipsis obtained by
examining their major activities, regardless of industrial
classification (table 3). About 30 percent performed
only R&D. The rest combined R& D and other activi-
ties, such as marketing, manufacturing, technology
transfer, and specialized services. R& D-only alliances
were more frequent in the second half of the 1990s,
whereas alliances combining R& D with marketing,
manufacturing, or technology transfer were more fre-
guent in the early 1990s.

Concluson

Activitiesby U.S. MNCsin China expanded substan-
tially during the 1990s using two different investment
modes: direct investment and nonequity businessalli-
ances. As part of thisinvestment drive, U.S. affiliates
in China became among the most R& D-intensive over-
seas affiliates in 2000.

The frequency of new U.S.-Chinaindustrial R& D alli-
ances, especially equity alliances, declined after the

TABLE 3. U.S.-China industrial R&D alliances by type of activity:
1990-2001

Alliance activity 1990-2001  1990-1995  1996-2001

Total industrial R&D alliances 105 60 45
R&D and marketing 34 25 9
R&D only 31 11 20
R&D and manufacturing 29 21 8
R&D and technology transfer 19 18 1
R&D and specialized services' 13 4 9

! Specialized services include consulting, telecommunications, and educational
services.

NOTE: Data are the sum of new annual industrial R&D alliances involving

at least one U.S. and one Chinese company or organization over the

indicated years. Details by alliance activity exceed total industrial R&D
alliances because some R&D alliances conduct more than two major activities.

SOURCE: Thomson Financial Joint Ventures/Alliances database.

mid-1990sin contrast with anincreasein U.S. majority-
owned affiliates and R& D expendituresin China. U.S.-
owned entities, however, still represent the largest
block of foreign-based participantsin these alliances
among al investing countriesin China. R& D alliances
in the service industries—especially in the I T sector—
arelikely complementing agrowing technol ogy-inten-
sive manufacturing base by U.S. MNCsin China.
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