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Preface

Today’s world is significantly different from that of ten years ago. The funda-
mental change has been the globalization of both production and markets. Trad-
able goods, as well as some services, can be moved across countries more freely,
and the world capital markets are increasingly becoming integrated. As a result,
large amounts of capital can flow in and out of a country in a matter of seconds.
The trend of integration will speed up, and trade will become more open and
competitive after the full implementation of the Uruguay Round agreement of
the General Agreement on Tariffs and Trade (GATT). Under this circumstance,
a business will have to become internationally competitive in order to survive
and grow in today’s world.

Where should a company start to look for potential international markets and
other business opportunities—east, west, or south? Traditional wisdom has it
that one should look at where the growth potentials are. In the last 40 years,
East Asia has been the fastest growing region in the world. Admittedly, a few
countries in other regions have grown fairly rapidly in certain periods. In terms
of consistency, however, not a single region can match East Asia in its growth
performance in the 1960s and 1970s, as well as in the 1980s, when most of the
world experienced serious economic downturns.

Among East Asians, China has experienced a legendary and sustained rapid
growth in the last fifteen years, and has become one of the fastest growing
economies, as well as one of the largest markets, in the world. The gross do-
mestic product (GDP) has been growing at an average annual rate of 9 percent
since 1978, and per capita income doubled in the ten-year period between 1977
and 1987—an accomplishment that took the United States about 47 years to
achieve, and Japan almost 34 years (World Bank 1991, p. 12).

China is becoming increasingly open to foreign trade and direct investment,
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especially in high-technology areas such as computers, electronics, and telecom-
munication. China’s annual exports increased by an average of around 15 per-
cent between 1979 and 1993. Its domestic market is expanding rapidly as
incomes rise and purchasing power increases. In addition, China is becoming
the most attractive destination for foreign direct investment (FDI), attracting
U.S. $23 billion in 1993 and $30 billion in 1994, and accounting for nearly 40
percent of all foreign direct investment to the developing world (World Bank
1994e).

In recent years, foreign computer companies have become increasingly inter-
ested in, and have started to penetrate, the Chinese computer market, both in
hardware and software (in this book, all companies located outside China are
considered ‘foreign’’ for simplicity). However,as it is undergoing a transitional
period of change from a centrally planned economy to a market economy, Chi-
na’s market is much different from those of the United States, Japan, and other
Asian countries. Many foreigners have found that it is hard to understand the
structure of China’s computer market and even more difficult to access it. Many
have faced challenges that had been completely unfamiliar to foreign companies.

The objective of this book is to provide comprehensive background infor-
mation on China’s computer market and business environment in order to help
foreign businesses find the key to market entry. The book will analyze the
structure of China’s computer industry, predict market trends, and examine dif-
ferent characteristics and alternative ways to penetrate the markets. The book is
written for two groups of readers. First, the high-level management and mar-
keting personnel of foreign companies in the computer industry who are looking
for opportunities to market their products in China, and second, investors, banks,
and business consulting firms trying to find investment opportunities and poten-
tial partners to set up businesses in the country may also find information in
this book valuable.

The book is organized in the following manner. Part I contains general back-
ground information and the bulk of our analysis on China’s computer market,
past, present, and future. We first review China’s economic fundamentals and
the history of China’s computer industry, and then analyze the characteristics
of the computer markets, market shares of major computer makers, and growth
potentials in both the hardware and software markets. Part II focuses on how to
access China’s market for computer products. We first examine the institutional
structures of the industry and major opportunities and future prospect in the
1990s. We then explore the questions of where and how a foreign company
should start—business strategies, forms of cooperation, partner selection, and
location and office setup, as well as marketing channels. Finally, we review and
evaluate China’s business environment, including the financial and exchange
rate systems and the relevant legislation and government regulations.
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China’s Computer Industry:
Past, Present, and Future





An Overview: Background on
the Economy and the Industry

1.1 CHINA'S RELATIVE IMPORTANCE IN THE WORLD

The global economy is undergoing fundamental changes: the increasing inte-
gration of capital and markets; the revolution in economic management, em-
phasizing private sector approaches; rapid technological progress that allows
instant communication and access to information; and the general lowering of
trade barriers with the implementation of the Uruguay Round agreement of
GATT. With the birth of a new World Trade Organization (WTO) in 1995, the
trend of globalization and economic integration is likely to speed up.

The relative position of East Asia and China in the global economy has also
changed in a fundamental way. For the rest of the 1990s, East Asia is projected
to account for 40 percent of incremental purchasing power and about 33 percent
of incremental world imports (World Bank 1994c) (see Figure 1.1). The exports
of the United States, Japan, and the European community to East Asia increased
by 35 percent between 1988 and 1991, a trend that has continued in the last
few years. China’s imports increased at an impressive rate of 14 percent during
1978-1993 and exports increased at an even higher rate (17 percent), making
China the eleventh largest trading nation in the world (World Bank 1994b).

Chinese economy has been increasingly internationalized, as reflected by the
share of its external sector in the domestic output. At the beginning of reforms
in 1978, trade (export plus import) was less than 10 percent of GDP; by 1992
the share of trade in GDP rose to 31 percent, higher than those for the United
States and Japan but lower than smaller countries such as Mexico and Korea
(Table 1.1). China’s ratio suggests that its economyis slightly less ‘‘open’’ than
the average in East Asia while being significantly more trade-oriented than some
of the large developing countries.
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Figure 1.1
Regional Shares of Incremental Imports, 1992-2000 (in Percentage)

East Asia

European Union;

United States

Rest of the World

Source: World Bank (1994c¢).

The 1990s have seen a dramatic increase in foreign capital flows to East Asia,
and China is now the single largest recipient of foreign direct investment (FDI)
flows among developing countries. FDI inflows to developing East Asia in-
creased from about $3 billion in 1986 to $42.7 billion in 1994. Developing East
Asia’s share of total FDI to developing countries increased from about 24 per-
cent in 1986 to about 56 percent in 1994 (World Bank 1994e). China has be-
coming the most attractive destination of the FDI. Starting at a low level in the
mid-1980s, FDI has since soared to reach $11 billion in 1992 ($9 billion net).
FDI flows to China amounted to a record level of $23 billion in 1993 ($20
billion net) and $30 billion ($23 billion net) in 1994, much of it from Hong
Kong, Singapore, and Taiwan (Wang and Shilling 1995). The FDI flows have
been associated largely with technology transfers to China, including computer
technology, electronics, and telecommunication. There are now over 30,000 Chi-
nese-foreign joint ventures in operation. Hong Kong firms now employ more
people in China—about 2 million—than they do in Hong Kong. Companies
from industrial countries have also been aggressively marketing their products,
increasing their market shares as well as helping to develop local technological
capacity.

1.2 THE TRANSITION TO A MARKET ECONOMY

China’s remarkable economic performance has not been achieved overnight.
Starting from a very low base, China’s per capita GDP was only slightly over
U.S. $150 dollars in 1979. After the official launching of reforms in late 1978,



An Overview 5

Table 1.1
Trade as a Percentage of Gross Domestic Product: Selected Countries

Country Trade as a % of GDP
China 31

U.S.A 16

Japan 18
India 14
Brazil 12

Mexico 36
Turkey 34
Korea 56

East Asia Average 33

Note: Data are for 1990 except for China (1992).
Source: World Bank (1994b).

it was first implemented in the rural areas (1979-1984), and then started to
spread to urban areas (1984-1988). After a period of some retrenchment (1988-
1991), there has been a new acceleration of reform activity, particularly since
the start of 1992.

Four distinctive features emerged in the Chinese reforms as the program grad-
ually developed. First, China’s reforms are marked by gradualism and experi-
mentation. Policy changes were spread over several years, usually after
considerable experimentation and adaptation in small areas and localities. One
apparent example is the establishment of four Special Economic Zones (SEZs).
Second, partial reforms within sectors have been quite successful—notably, the
two-tier foreign exchange rate and price system, which has created a situation
in which economic entities’ marginal decisions are based on market prices—
and market skills can be learned by workers without major dislocation and
unemployment. Third, the decentralization of decision-making power to enter-
prises, local governments, and individuals has been a key theme of reforms,
enhancing incentives and strong interest groups in favor of continued reform.
Fourth, the reforms are self-reinforcing because efforts in one area have created
pressure for matching reforms in other areas.

China’s gradualist approach to reform has been largely successful in avoiding
an initial downturn of production and high social costs, as well as in the fol-
lowing three areas: (1) in output and productivity growth, GNP has grown about
50 percent faster during the reform period, especially in light industry and ser-
vices (productivity growth was close to zero in the 1949-1979 period, but ac-
counted for 3—4 percent of annual growth during the reform); (2) the role of the
state has changed, and although state-owned enterprises accounted for almost
all industrial output in the prereform period, nonstate industry now employs
almost 100 million people and produces roughly over half of industrial output,
while agriculture has been totally privatized; and finally, (3) the economy has
become more integrated with the international market.

Despite the great progress achieved to date, China still has a long way to go
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in its transition to a market economy. The Chinese government's agenda for
future reform has identified priorities in the following areas: (1) enterprise re-
form (i.e., ownership reform for the state-owned enterprises); (2) financial and
fiscal reforms in order to maintain macroeconomic stability; (3) further reforms
on trade and investment regimes, especially in reducing import protection and
restrictions on FDI in certain sectors; and (4) price and social sector reforms.

Past experience has provided some basis for optimism for future reforms.
Chinese reform seems to be irreversible, since it has generated intensive devel-
opment and the consequent welfare changes, which have benefited a great ma-
jority of the population. In the past, China has responded to the problems arising
from reforms by further deepening them, and this attitude has been reflected in
the recent decision-making process. In short, the task is daunting, but China’s
reform efforts and growth potential seem to be sustainable.

1.3 CHINA'S OUTWARD-ORIENTED POLICY

Foreign Trade

Since the initiation of its ‘‘open door’ policy in 1979, China’s trade has
increased by more than sevenfold. During this period, exports grew at an annual
rate of 15 percent to reach $73.4 billion in 1993, while imports increased by
14.2 percent and stood at $82.5 billion (World Bank 1994b). In 1994, China
became the eleventh largest trading nation in the world, accounting for 2.3
percent of world exports.

China’s growth of trade has been accompanied by significant changes in the
structure of exports and imports. There has been a reduction in the export share
of capital-intensive and resource-based products, and a remarkable increase in
labor-intensive exports, which accounted in 1990 for three-fourths of total ex-
ports. Capital goods imports increased steadily, to account in 1990 for 44 percent
of total imports, which is related to an increase in the foreign direct investment.
The share of consumer goods remains at less than 5 percent, while imports of
foodstuffs declined markedly (World Bank 1994a).

Since the start of the reforms, China’s trade system has moved from one in
which all trade was planned and carried out through a handful of foreign trade
corporations (FTCs) to one in which the role of planning is much diminished.
In the early years, China’s approach to trade was typically mercantilist. The
authorities viewed exports as a surplus over domestic production, to be sold in
order to generate the foreign exchange needed to import commodities and tech-
nology that were in short supply or unavailable at home. In 1978, all of China’s
trade was tightly controlled through a dozen state-owned FTCs. Competition has
been gradually introduced in the external trade sector, and there are now about
3,000 FTCs (still state-owned) that can be used as trade intermediaries. In ad-
dition, 2,000 manufacturing firms and some 80,000 foreign-funded enterprises
have direct trading rights. On the import side, the coverage of the plan fell from
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Table 1.2
Comparison of Tariff Regimes: Selected Countries

Country Tariffs Revenue/imports
Maximum (%) Average (%) No. of Rates (%)

China (1993) 85 36.4 69 6
Indonesia (1991) 60 20.0 6 2
Philippines (1992) 50 24.0 4 10

Korea (1992) 30 10.0 . 5
Brazil (1992) 50 17.0 6 10
Mexico (1990) 20 13.0 3 7

Source: International Monetary Fund (1994).

40 percent ofall imports in 1988 to 20 percent in 1992; recently, the government
announced its decision to eliminate all mandatory import plans.

At the beginning of 1994, China unified the exchange rate at the former swap-
market rate, representing a 33 percent devaluation for the 20 percent of trade that
had been conducted at the official rate. The new exchange regime is a managed
float, with the central bank intervening in the interbank market to moderate short-
term fluctuation. At the same time, the foreign exchange retention and quota sys-
tem was abolished. Under the new system, foreign exchange will be surrendered
to the domestic banking system and purchased at the prevailing market rate to fi-
nance approved trade and trade-related transactions. These are important steps to-
ward currency convertibility in current account transactions.

The scope for further trade liberalization remains substantial, however, in
particular in regard to the import regime. China still operates a relatively com-
plex trade regime, and the structure of imports still reflects a strong dose of
government intervention. Imports are managed through tariffs, licensing and
direct controls, and ‘‘canalization,”” which refers to the practice of assigning
import rights to one or a few FTCs.

Following recent tariff cuts, China’s unweighted tariff average now stands at
36.4 percent—down from 43 percent in early 1992. China’s tariffs remain
higher, more numerous, and more dispersed than in most other large developing
countries (see Table 1.2), although average effective tariffs (duties as a propor-
tion of imports) are very low—6 percent in 1993, down from 9.7 percent in
1986. The gap between the nominal and effective rates indicates very high levels
of duty exemption. China operates a relatively well-developed system of duty
exemptions for exporters, and duty concessions of 50 percent are provided for
foreign-funded enterprises. The use of nontariff barriers (NTBs) is pervasive in
China, with more than 50 percent of all imports subject to some form of ad-
ministrative control in 1992.

Recently, the government reduced the scope of import controls on machinery
and electronics equipment, eliminated licensing and quota requirements for some
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products, simplified import procedures, and liberalized the approval of enter-
prises to engage in foreign trade. This has increased somewhat the transparency
of the Chinese trade regime. Further reform is necessary to meet China’s goal
of resuming GATT membership, and also to avoid major setbacks in trade re-
lations with its main trading partners, such as the United States.

Foreign Investment

China launched the open door policy with the explicit intention of acquiring
capital and technology for export-oriented industry, which was located largely
in the coastal provinces. China first created four Special Economic Zones (SEZs)
and more than a dozen of open cities in the early 1980s, extending a range of
incentives to foreign investors. Foreign direct investment began flowing from
Taiwan, Hong Kong, and Macao, and to a lesser extent, Japan, the United States,
and other East Asian countries. These earlier investments were in quick-return
manufacturing and tourism-related projects.

The amount of FDI inflow accelerated through the 1980s, gradually shifting
from short-term and tourism-related projects to long-term industrial projects such
as petroleum exploration, manufacturing, and high technology. However,in the
late 1980s, China was unable to attract larger flows from countries of the Organi-
zation for Economic Cooperation and Development (OECD), with about 70 per-
cent of the $3 billion in annual FDI still coming from overseas Chinese sources.
After the 1989 Tiananmen Square incident, there was a period of decline in FDI
commitments. By 1991, however, FDI began again to increase, with commitments
reaching $12 billion and disbursements climbing to $4.4 billion. In 1993, China
registered record amounts of FDI, with reported commitments soaring to $110 bil-
lion and disbursements to $23 billion. In 1994, although commitments declined,
actual disbursements rose to $30 billion (Figure 1.2).!

The surge in FDI reflects not only a change in perceptions of China’s growth
potential, but also true improvements in the business environment. In the late
1980s, foreign investors complained about an excess of red tape, the backward-
ness of infrastructure, the nontransparency of regulations, and the inadequacy
of the legal framework. These problems are all now being addressed, with par-
ticular attention given to the building of a legal infrastructure and the enforce-
ment of contractual and property rights.?

As China’s comparative advantages in light manufacturing have become
clearer, Taiwanese and South Korean producers have begun shifting labor-
intensive assembly operations to China on an increasing scale. Industrial coun-
tries have also begun to perceive China’s importance as both a producer and a
market. Investors from Europe, Japan, and the United States are pouring billions
into the auto sector, while China’s expanding airline industry has induced
McDonnell Douglas to enlarge its commitment to a local assembly. Computer
and electronic manufacturers also view China as an important partner in both
manufacturing and consuming their products.
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Figure 1.2
Trade and Foreign Direct Investment
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Source: World Bank (1994e).

With China’s size and absorptive capacity exceeding that of all other East
Asian economies, FDI flows to China are likely to be maintained for a number
of years. In addition, the Chinese government has shown its desire to broaden
the benefits from FDI in both a geographical and a sectoral sense. Inland and
border areas are rapidly to be declared open to foreign businesses and investors,
as are service sectors such as finance, distribution, retailing, and insurance.

In sum, China is becoming increasingly open in both external trade and in-
vestment. As the economic reform continues, there are likely to be more im-
provements in its legal and physical infrastructure as well as the business
environment. For example, its currency will become fully convertible by 1997—

1998, which will help foreign-invested enterprises significantly. Given China’s
great growth potential and its relative importance as a producer as well as one
of the largest markets in the world, one simply cannot overexaggerate how
crucial it is for foreign companies to expand to reach for the potential oppor-
tunities to do business in China, especially in such a dynamic and fast-growing
area as computer and information technology.

1.4 A BRIEF HISTORY OF CHINA'S COMPUTER INDUSTRY

China’s computer industry started to develop in the late 1950s. In 1956, a
group of scientists and researchers was mobilized and organized by the central
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government to work on a computer research and development project. After two
years of hard work, in 1958, the first Chinese-made computer (a vacuum-tube
computer called the 901) was completed at the Harbin Institute of Military En-
gineering, a prestigious university of science and technology located in Harbin,
the capital city of Heilongjian province in northeast China.

Since then, China’s computer industry has experienced three major periods:
‘‘self-reliant’’ development from the late 1950s to late 1970s,a period of gradual
opening up in the 1980s, and an outward-oriented, rapid growth period in the
first half of the 1990s.

Self-Reliant Development

China was essentially a closed country until the late 1970s. Foreign aid from
the Soviet Union was available in the 1950s and early 1960s and came in many
forms, ranging from industrial equipment and technical assistance on various
construction projects to assistance on scientific research. After China severed
ties with the Soviet Union, both the international environment and China’s in-
ternal policies made it very difficult to introduce advanced technology from
industrialized countries, let alone a defense-related, high-tech area such as com-
puter technology. National security was the top priority for the Chinese govern-
ment during the two decades, and it was also the major motivation for the push
in developing computer technology. Under these circumstances, in the 1960s
and 1970s, China’s computer industry, along with China’s other major indus-
tries, followed the pattern from self-reliance to nationalization and then to a
defense-oriented research and development policy. Several all Chinese-made
computer series were developed. The 100 series and 150 series were among the
relatively successful computers during that time. These computers were installed
in universities, military laboratories, and some important industrial conglomer-
ates. Based on these computers, China developed its own large systems, includ-
ing a navy command system, missile-launching and satellite control systems,
geological data analysis systems, production control systems for oil fields and
similar operations.

A Period of Gradual Opening Up

Entering the 1980s, together with the implementation of the open door policy
and economic reforms in various areas (starting in agriculture and followed by
fiscal decentralization and enterprise reforms), China reevaluated the fundamen-
tal internal and external conditions of the computer industry and its strategy of
development. It was clear that China’s computer industry had been lagging fur-
ther and further behind the leading technology in the world, and that the na-
tionalistic strategy could not meet increasingly changing needs from different
sectors of the economy. To support the national target of ‘ ‘four modernizations’
(agriculture, industry, science and technology, and defense), it was urgent for



An Overview 11

Table 1.3
China’s Computer Sales and Growth, 1986-1990

1986 1987 1988 1989 1990
Sales in Amount

RMB billion 3.98 4.08 4.53 5.00 5.56
U.S. $ billion 0.46 0.47 0.52 0.58 0.64

Growth (%) . 2.51 10.88 10.52 11.00

Sales in units
Mainframes 87 58 48 45 28
Mid-sized 593 465 478 617 638
PCs 59,600 70,000 80,000 80,000 85,000

Source: Compiled based on information provided by the Ministry of Machinery and Electronic
Industry (1992).

China’s independently developed computer industry to catch up with the world’s
leading-edge technology. This could no longer be achieved with a closed door.
On the other hand, due to resource constraints and competing demands from
different sectors, only a limited amount of investment could be allocated to the
computer industry.

Thus, from the early 1980s, China gradually switched its focus from research
and development of large-scale mainframe computers to the development of
personal computers (PCs). The research and development of super computers
remained constant and, at times, became more intensive during this period. In
the meantime, China increased its import of large and mid-range computers from
the United States, and Japanese computer manufacturers, such as IBM, DEC,
Unisys, Fujitsu, Hitachi, and NEC. This can be seen as the transition from an
independent, self-reliant development to a period of gradual opening up, al-
though the speed of transition was slow compared to that in the first half of the
1990s.

China’s computer market started to enter a phase of outward-oriented growth,
led by large amounts of importation, in the late 1980s. In the ten years between
1981 and 1990, China’s gross value of production in the computer industry
increased by nearly ten times, and the total sales also rose from Renminbi
(RMB) 0.52 billion (U.S. $60 million) in 1981 to 5.5 billion (U.S. $640 million)
in 1990. After a peak of importation in 1984 and 1985, total sales first declined
and then stabilized during 1986-1990 (Table 1.3).

This period was also marked by the large-scale importation of foreign-made
computers, ranging from personal computers to mini computers and mainframes.
Table 1.4 shows the use of foreign exchange for the import of computers in
1986-1990. The total foreign exchange spending in the five years was U.S. $1.3
billion, in which U.S. $620 million was spent on mainframes and mini com-
puters (accounting for 47 percent of the total).
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Table 1.4
China’s Foreign Exchange Spending for Import of Computers, 1986-1990
(Millions of U.S. $)

1986 1987 1988 1989 1990 Total in Average
5 years Share (%)

Mainframes 94 72 60 20 23 271 20.75
Mini computers 58 89 87 49 65 348 26.65
PCs 73 90 129 83 112 487 37.29
Other 10 25 27 68 70 200 15.31

Total 235 276 303 220 270 1306 100

Source: Compiled based on information provided by the Ministry of Machinery and Electronic
Industry (1992).

A Period of Rapid Growth and Competition

Starting in 1991, China’s computer and information technology industry en-
tered a period of rapid growth and intensified competition. This period is char-
acterized by a comprehensive opening up in all areas and rapid growth in
domestic production, as well as intensive cooperation with foreign computer
companies. The outward-oriented policies led to a mushrooming of joint ven-
tures and solely owned foreign computer manufacturers, as well as free inflows
of information related to computer technology—both the translation and import
of computer-related publications as well as the availability of on-line information
through computer networks.

Sales. Although demand increased dramatically, the prices of many computer
products, and especially PC products, have declined due to increased supply and
competition. Despite the price decline, however, total sales of computer products
rose by leaps and bounds at the start of the 1990s. After a record sales of RMB
7.04 billion in 1991 (an increase of 28 percent over the previous year), total
sales of the computer industry in 1992 reached RMB 19.9 billion (U.S. $2.3
billion), representing a 183 percent increase over 1991 and approaching the total
of the period 1986-1990. In 1993 and 1994, total sales increased 43 percent
against the previous years, amounting to RMB 28.4 billion (U.S. $3.3 billion)
and RMB 40.7 billion (U.S. $4.7 billion), respectively (Figure 1.3).

Exports. China started to export computer products only in the late 1980s,
with a modest volume. Exports increased rapidly in the early 1990s, to reach
U.S. $1.07 billion in 1992. In 1992 alone, the export of computer products
exceeded the total for the previous five years by over U.S. $68 million (see
Table 1.5). The exported products include mainly PC boards, monitors, termi-
nals, and peripherals. It is reported that in 1994, China exported U.S. $2.8 billion
of computer products and services and imported U.S. $1.98 billion (Zhou 1993;
CCID-MIC 1995). The rapid increase in exports can be partially attributed to
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Figure 1.3
Total Sales of China’s Computer Market, 1981-1994
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Source: Zhou (1993); Beijing Shihua Corp. (1994); CCID-MIC (1995).

the success of Original Equipment Manufacturing (OEM) production and sub-
sequent exports.

Market Structure. Compared to the 1980s, the structure of China’s computer
market is moving toward rationalization in the 1990s. In the 1980s, the industry
was concentrated on hardware development and manufacturing, and the markets
for software and services were not developed. Due to the lack of copyright
protection for software, as well as for other, historical reasons, the value of
software was not widely recognized, and hence, few software products were
available on the market. Entering the 1990s, increasing numbers of software
products are being developed domestically, in association with the import of
foreign software products. With the publication of the Regulations for the Pro-
tection of Computer Software Products (a State Council Regulation; see Table
8.5) in October 1991, markets for software started to form and develop and
more software products became available. Moreover, an information service in-
dustry has gradually formed, including services on databases, information con-
sulting, system integration, sales, and technical support, as well as education
and training. Thus, a rational market structure appeared, which consists of hard-
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Table 1.5
China’s Export and Import of Computer Products

Year Export Growth Import Growth
(U.S. $ million) (%) (U.S. $ million) (%)

1987 45 - 276 -
1988 120 166.5 303 9.8
1989 182 51.5 380 25.4
1990 200 10.1 372 -2.2
1991 450 124.3 680 82.8
1992 1067 137.1 1100 61.8
1993 1560 46.2 1477 34.3
1994 2800 79.5 1980 34.0

Sources: Zhou (1993); CCID-MIC (1995).

ware, software, and information services. In 1992, the sales from software and
information services reached RMB 4.06 billion (U.S. $470 million), which ac-
counted for 20.46 percent of the total sales for the whole industry. In 1994, the
sales of software and information services increased to RMB 10.7 billion (U.S.
$1.24 billion). This accounted for 20.04 percent of the total computer industry
sales in that year, about the same proportion as that in 1992 (see Table 1.6).
With a fast-growing software market and an improved business environment,
this proportion is expected to expand further in the coming years (Figure 1.4).

Prospects for the Rest of the 1990s. China’s computer market has entered a
period of rapid development, with a favorable business environment that is ex-
pected to last. This is partially attributable to the stable growth of the national
economy, the deepening of reforms, and a further opening up in all areas. The
government reiterated the development, dissemination, and application of com-
puter technology and products in various official documents such as ‘“The Pro-
gram of Ten-Year Development’ and ‘‘The Eighth Five-Year Plan’ (1991-
1995), both of which were passed by the Congress. Various ministries provide
favorable policies toward the dissemination and application of new and high
technology including computers and related products and services. In the mean-
time, China has developed a strong and growing human capital base for its

computer industry. Currently, nearly 200,000 staff and workers are employed in
about 50 major computer makers and research institutes. As many as 100,000
researchers and engineers are engaged in the development of hardware and soft-
ware in all sectors of the economy. Each year, universities and colleges contin-
uously supply over 10,000 graduates trained in computer, information
technology, and related specialties. Many industry analysts agree that the avail-
ability of an inexpensive, well-educated technical workforce will increase the
competitive edge of China’s computer industry, especially in the software de-
velopment arena.

The recent trade dispute between the United States and China over intellectual
property rights was solved in February 1995, averting a major trade war. Ac-
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Table 1.6
China’s Sales of Computer Products, 1994

Products Units Sales Shares in total
(U.S. $ million) (%)

Mainframes 128 2.7
Mini computers 1,900 186 39
Workstations 7,200 128 2.7
Personal computers 718,000 1,288 272
Word processors & other 100,000 236 5.1
microprocessor based machines

Printers 565,500 291 6.1
Other peripheral 509 10.8
Other hardware 390 8.2
PC boards 2,470,000 186 39
Desktop publishing system 151 32

Subtotal: Hardware 3,493 73.8
Software 570 12.0
Information services 674 14.2

Subtotal: Software and services 1,244 26.2

Total 4,737 100.0

Source: CCID-MIC (1995).

cording to the agreement, China will protect intellectual rights more rigorously,
crack down on copyright piracy, and close several plants that produced pirated
music CDs and laser discs. China has also agreed to open its market further,
eliminate quotas for U.S. films, and increase market access for software prod-
ucts. This is a major event and is favorable both to the foreign software vendors
who market their products in China and to the development of China’s domestic
software industry.

With a new nationwide awareness of the importance of information technol-
ogy, an ever-improving business environment, and an increasingly complete
legal infrastructure to protect intellectual property rights, both software and hard-
ware markets will be able to grow steadily and vigorously in the future. Ac-
cording to an official projection in 1993, the total sales in China’s computer
market between 1991 and 1995 will reach RMB 113.7 billion (U.S. $ 13.2
billion), 8.7 times the total for the decade of the 1980s (China Computerworld
1/5/94, p. 105). However, this projection substantially underestimated the po-
tential growth: between 1991 and 1994, total sales had already reached RMB
96 billion. We expect that the total sales in 1995 will exceed RMB 55 billion
(U.S. $ 6.4 billion), making the total sales RMB 151 billion (U.S. $ 17.6 billion)
for 1991-1995.

China has a population of 1.2 billion, and per capita income is increasing
rapidly at around 8 percent a year. Automobiles have started to enter the homes
of Chinese families in recent years, which was unimaginable only a few years
earlier. Personal computers have become one of the most desirable items on a
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Figure 1.4
Sales and Composition of China’s Computer Market, 1992-1994
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young couple’s wish list, following color televisions and other home electronic
products. At the same time, China is experiencing rapid urbanization and the
development of high information-content industries such as transportation, tele-
communication, banking, and financial services, which make computerization

and information technology indispensable. The rapid development of these sec-
tors will continually provide major market opportunities for computer hardware,
software, system integration, and related services. Therefore, we expect that the
growth of China’s computer market will maintain a fairly high rate (20-25
percent) for the rest of the 1990s. By the year 2000, the annual sales of computer
products may reach U.S. $15-18 billion, making China one of the biggest com-
puter markets in the world.

Meanwhile, China’s computer market will become increasingly competitive
because of the increased openness to foreign technology and the growth of
domestic computer industry. China has so far established a fairly solid base for
its computer hardware and software industry. With a constant supply of well-
trained and low-cost computer technicians and engineers, combined with inter-
national funds and updated foreign technology, China’s computer industry will
grow at a rapid pace and become competitive in the world market, becoming a
qualified partner as well as a strong competitor for the computer industry of
developed countries in the next century.

In the next few chapters, we will discuss, in great detail, the characteristics
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of the current market, analyze the market trends, and examine the future op-
portunities in both the hardware and software markets.

NOTES

1. Official statistics on foreign investment commitments and disbursements are often
misleading for two reasons. First, not all FDI deals (commitments) actually materialize.
Second, a proportion of disbursements may be ‘‘disguised FDI’’—which is round-
tripping investment actually originating in mainland China to take the advantage of tax
concessions. In 1993, the net inflow is estimated at $20 billion by the World Bank.

2. Laws that were recently adopted include the contract law, the first company law,
and laws on subjects such as unfair competition, copyright, banking, insurance, labor,
and consumer protection. China’s legal infrastructure is discussed in Chapter 8.

3. China’s exchange rate system experienced changes from the official exchange rate,
two-tiered exchange rates (official and swap market), and a managed floating system
(after January 1994). For simplicity and ease of comparison, we use the fixed exchange
rate of RMB 8.6 to U.S. $1 throughout this book, unless otherwise indicated.





2

The Hardware Market

This chapter describes the hardware market by computer types: mainframes,
mini computers, workstations, and personal computers. Many questions need to
be addressed: will China’s demand for mainframe computers continue to grow
in the face of a global trend of downsizing? Whatis the relative importance of
open systems, as compared to mainframes and mid-range systems? How fast
will the demand for personal computers (PCs) continue to grow up to the year
2000? In this chapter, we will provide answers to these questions by analyzing
the market conditions and future trends.

2.1 MAINFRAMES AND SUPER COMPUTERS

Currently, China is dependent on foreign suppliers for mainframes (and super
computers), and this situation is not likely to change in the foreseeable future.
As indicated in Chapter 1, China started to import mainframe computer sys-
tems in the early 1980s, and it has since concentrated on developing personal
computers and super computers, which were, until recently, prohibited from
export to China by the Coordinating Committee for Multilateral Export Control
(COCOM). By the end of 1993, there were around 400 mainframe systems
installed in China. Almost all the mainframe computers currently in use are
imported. Figure 2.1 shows that mainframe sales rose rapidly in the early 1980s,
reached a peak of 101 units in 1985, and declined afterwards, which was partially
related to the economic retrenchment of 1989-1991. The growth of sales resumed
in the last few years, which is associated with the recent rapid growth of the econ-
omy in the early 1990s as well as the large inflow of foreign direct investment.

U.S. companies were the first to attempt to enter the Chinese market, starting
as early as the late 1970s. The first IBM system, a 370/138 system, was imported
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Figure 2.1
Sales of Mainframe Computers in China, 1981-1993
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Source: Beijing Shihua Electronics Technology Corporation (1994).

by the Shenyang Turbine Factory in 1978; it has since been upgraded twice,
first by an IBM 4331, and in 1986 by an IBM 4381. The systems were used
for the production control as well as for product design through computer-aided
design (CAD) and system development for Numerical Control (N/C) machines.
American computer companies have continually increased their market share
throughout the 1980s. A big sale came for IBM in the mid-1980s, when the
State Planning Commission (SPC) bought 38 IBM mainframes for information
centers of SPC and for the planning agencies in dozens of provinces. U.S.-made
systems have dominated the mainframe computer market in China since the late
1980s, with IBM (over 300 IBM mainframes had been installed in the country
by 1993) and Unisys as the top suppliers.

Japanese mainframe suppliers started to approach the Chinese market actively
in the early 1980s. After several rounds of negotiations with COCOM, Hitachi
sold a couple of its M series general-purpose computers to China. These in-
cluded an M-180 system installed in Northern Jiaotong University in Beijing
for the management of China’s railway system, and the smaller M-150 system
installed in the Central Bureau of Meteorology for research in weather fore-
casting. The other two major Japanese mainframe suppliers—Fujitsu and
NEC—also brought their systems to China in this period.

Currently, mainframe sales in China stood at U.S. $76 million in 1993, with
IBM the dominating supplier, with sales of nearly 30 ES/9000 systems in 1992.
Other vendors include Fujitsu, Hitachi, Unisys, and CDC. The IBM and Fujitsu



The Hardware Market 21

systems installed so far are concentrated in the government and financial sectors,
the biggest customer of Unisys is the Civil Aviation Authority of China
(CAAC), and CDC users are mainly involved in oil fields (Shihua 1994).

COCOM prohibited the export of super computers to China for a long time.
Thus, China continued to invest in the research and development of its own
super computer after it started importing mainframes in the early 1980s. The
first Chinese-made super computer was completed in 1983. The 100 MIPS (mil-
lion instructions per second) computer, named Yinhe-I (‘‘Milky Way I'”), was
intended to match the capacity of Cray I, an early model of super computer
from Cray Research Co. (the world’s leading super computer company). The
completion of Yinhe-II was announced after five years of intensive development,
in 1993. Yinhe-II was installed at China’s Central Bureau of Meteorology for
midterm weather forecasting. China claimed that the Yinhe-II achieved 1,000
MIPS in speed, and it could compete with the Cray X-MP in some functions.
Both the two Yinhe super computers were developed by the University of De-
fense Science and Technology, located in Hunan province. The same research
team developed the first Chinese-made 901 computer system in 1958, though
the team belonged to another institution at that time.

Associated with the dissolution of COCOM at the end of 1993, the U.S.-
based Cray Research Co. and its products have become increasingly visible and
available in China. In August 1993, Cray demonstrated its Y-MP EL entry-level
super computer in an international conference of geophysics and geology in
China. In December of the same year, Cray won a bid to provide three S-MP/
11 systems for a national academic research project which was supported by
the World Bank. A group of Chinese users has since shown interest in pur-
chasing more advanced super computer systems from Cray. Among them are
oil and petrochemistry companies, research institutes and universities, and gov-
ernment organizations like the Central Bureau of Meteorology.

Market Opportunities for Mainframes

The opportunities of a new market are reflected by its growth potential, not
its current market volume. In terms of existing size, China’s current mainframe
installation base (around 400 sites in 1994) is much smaller than those of Japan
(around 6,000) and the United States (around 18,000). However, it has great
development potential compared with those of more mature markets. Associated
with the economic downturns in the United States, Europe, and Japan in early
1990s, a great number of major manufacturing and financial companies, which
are traditional mainframe computer customers, cut the budget for, postponed,
reduced, or even stopped investment in mainframe systems. Furthermore, tech-
nological innovations related to client/server systems have triggered a trend of
downsizing which hurts the mainframe sales in most parts of the world. How-
ever, the mainframe market in China showed a fairly high and stable rate of
growth of almost 20 percent each year in the same period.
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Will the mainframe market keep growing in China in the face of the global
trend of a slowdown in mainframe sales? The answer is yes, but not without
challenges and constraints. The market potential may be explained by the fol-
lowing fundamental factors.

First, China’s mainframe market is still very small compared to the nation’s
enormous size. The level of computerization is low, and thus has a big potential
for growth. Only a limited number of mainframe computer systems were in-
stalled over the years: 746 units in total from 1981 to 1993, with some purchased
for upgrading (Figure 2.1). The total mainframe sites stood at about 400, ac-
counting for less than one-tenth of the Japanese market and only 2 percent of the
U.S. market. Even in banking, a sector considered the most advanced in com-
puter utilization in the country, many transactions and much of the bookkeeping
are conducted by hand except in big cities. A nationwide interbank payment and
clearance system was established in 1991 in Shahe, Beijing, with a capacity too
small to handle the huge amount of funds for settlement. According to China’s
Eighth Five-Year Plan (1991-1995), the central government will actively invest
to speed up the computerization in sectors including machinery manufacturing,
energy, and banking and finance services. A 1991 report by the Ministry of Ma-
chinery and Electronics Industry (later the Ministry of Electronics Industry, or
MEI) analyzed the current situation and the market trend for mainframes. The re-
port indicates that even though mainframe importation and installation have
slowed down after a peak in 1984 and 1985, another peak will occur in the 1990s
because of the upgrading or replacement of these mainframes as well as a de-
mand in new installation sites. It is forecasted that the annual growth rate of
mainframe installation will reach 25 percent during 1991-1995.

Second, the customer base for mainframes is rapidly expanding, and nowa-
days, state-owned enterprises are no longer the only ones who use large com-
puter systems. Associated with the boom of foreign direct investment, the
demand for mainframe systems has been raised significantly by foreign-funded
enterprises, both joint ventures and solely owned foreign subsidiaries. Large
companies in manufacturing and service industries, such as auto makers, banks,
and other manufacturing companies, have been the major users of mainframe
computers. As they enter China, they bring with them highly sophisticated tech-
nology, production, and quality control, as well as managerial systems that re-
quire the utilization of advanced computer systems. A few examples can be
listed here, such as Motorola China Electronics, Ltd., in Tianjin Economic and
Technical Development Zone, Shanghai Bell Telephone Equipment Co. in

Shanghai, and Dayawan Nuclear Power Station in Shenzhen.
Encouraged by the growth potential of the market, the major mainframe man-

ufacturers have been showing strong interest in strengthening their participation
in the market. IBM China (established in 1992), while aggressively pursuing PC
and other fast-growing markets, has also increased its mainframe sales and tech-
nical support staff to strengthen its leading position in the mainframe market.
Unisys is relatively strong and now holds the second largest market share in
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China’s mainframe market next to IBM, similar to the situation in some other
places in Asia such as Korea and Taiwan. It has been increasing its efforts to
maintain its competitive edge as an early entrant and to reinforce its valuable
connections with important government organizations.

In February 1993, Hitachi Data Systems Corp. (HDS) held a product show
in Beijing through CL Computers Ltd., its Hong Kong-based master distributor.
This indicates that the IBM-compatible mainframe manufacturers will actively
attempt to access the market with their advantage in plug-in compatibility and
cost-performance. By the end of 1994, HDS mainframe systems had been in-
troduced by several customers in the banking sector.

Japanese companies are making another round of efforts to keep up with the
Americans. They target those existing Japanese mainframe customers that need
to upgrade the systems, as well as the large mainframe users in major financial
institutes and manufacturing industries. For instance, Hitachi sold its M-640
systems to the Shanghai branch of the Bank of China in 1993.

There are a few mainframes imported from European manufacturers, such as
those made by Siemense. However, there is no sign showing that European
mainframe makers can expect significant growth in China in the future.

In Chapter 5 of this book, we provide a further analysis regarding the major
marketing opportunities for mainframe computers, as well as other systems.

Challenges

As they enter the Chinese market, foreign computer companies will face many
challenges associated with the growth potential as well as the immaturity, or
rather the underdevelopment, of the market.

First, since China used to be a centrally planned economy, the ‘‘soft-budget
constraint’ of the state-owned entities has distorted demand behavior. This is
the underlying reason for many current problems, such as the underutilization
of existing mainframes. Under the planning system, some large state-owned
entities introduced mainframe computer systems, not based on economic con-
siderations but because of a political need to show their achievement of com-
puterization or because they had a planned budget requiring that all funds be
spent. This is often the case for the governmental organizations and research
institutes, which were given top priority by the defense-and research-oriented
policy of the 1960s and 1970s. Computer systems in these institutions—usually
mainframes—were not fully utilized. It is reported, for example, that the main-

frames in the State Planning Commissions and the provincial agencies are only
up for operation periodically. The computer departments in these entities face a
dilemma: the systems have become aged, and it is getting ever harder to maintain
normal operations. On the other hand, replacement is difficult to justify since
the current system is not even fully utilized. In the face of a tightening budget,
a current workload of less than half of system capacity does not provide a strong
enough argument to get the funding for replacement. This situation hurts not
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just those entities that have the computer systems, but also others that are cur-
rently examining the possibility of introducing them.

Second, software problems have prevented the full utilization of the main-
frames. In China, software tends to be considered as part of the hardware, es-
pecially in the case of mainframe software, since the operating system (OS) and
basic subsystems are usually provided by the hardware vendors along with the
hardware. Many users paid once for both the hardware and the software systems
as a whole. Under the planning system, the end users had neither the foreign
exchange nor the authorization to deal directly with foreign vendors. All such
deals would have to be conducted through the state-authorized foreign trade
corporations (FTCs), and it is time-consuming and difficult to get approval from
the authorities. As a result, in many cases, once the users introduced the main-
frame systems, they could not get the foreign exchange budget to pay for soft-
ware maintenance. Therefore, the system software products in these user sites
are out-of-date; even the hardware vendors can no longer support the old ver-
sions. Application software packages are not widely used in China. Many main-
frame users develop their own applications using FORTRAN and COBOL. This
type of low-level and repetitive in-house development has limited the efficiency,
as well as quality and standardization, of the application software.

To meet the challenges of this immature but increasingly competitive market,
hardware vendors or their distributors/agents should be aware that in a country
where the level of computer utilization is still low, comprehensive services must
be made available to meet the needs of customers. The services should cover a
wide range, from assisting the users in system design and capacity planning to
consulting on the selection of application packages or in-house development. In
this rapidly developing market, user requirements are becoming increasingly
complicated. Moreover, it is also becoming increasingly difficult for any single
computer vendor to provide the best products in every field. Thus, the systems
integration business will find more opportunities in the Chinese market.

Is China’s mainframe market still far from saturation? The answer depends
on the definition of saturation. Everybody in the computer industry in the United
States, Europe, and Japan is talking about downsizing and distributed systems,
and the people of the Chinese computer industry are certainly watching closely.
Let us take IBM mainframe users as an example. In China, only a few major
banks and other large sites have introduced IBM ES-9000/MVS systems or
purchased one to upgrade the old system. Generally, IBM 43xx/VSE is still the
most widely used system combination. Although at this time there is no im-
mediate downsizing consideration to replace these IBM 43xx/VSE systems with
client/server systems at most sites, the story may be much different for many
new sites. Recently, at several newly opened national or subregional stock ex-
changes, client/server-type systems became the clear winner during the public
bidding. As the reform in state-owned enterprises deepens, utilization of new
technology and cost performance will become a more important factor for these

enterprises in their selection of systems. Chinese computer users have a clea
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advantage in that they can evaluate objectively all the products and technology
available on the market and make their own choices, without the burden of
existing systems that were inherited over the years. The Chinese will not blindly
import mainframes to the extent that they have to go through the same painful
process of downsizing that the industrial countries are currently experiencing.
Consequently, after half a decade of relatively fast growth, the rate of new
installation of mainframes may start to cool down in the later half of the 1990s.

2.2 MINI COMPUTERS

Current Market and Trend

China’s demand for mini computers has been increasing continually for al-
most two decades. In China’s market, mini computers include the following
lines of product: VAX series and PDP series from DEC and Chinese OEM
manufacturers, HP’s mid-range systems, the 3x and AS/400 series from IBM,
and computers with a similar capacity range as well as proprietary operating
systems from a few other vendors. By 1993, there were around 10,000 mini
computers installed in China.

In the late 1970s, China started to import PDP-7 computers from DEC. This
marked the first opportunity for DEC to access China’s computer market. From
the very early stage, DEC made a commitment to support the Chinese computer
industry in two ways: it provided, not only its computer products, but also
transfers of its technology into China and arranged OEM production with Huabei
Computing Technology Institute (also known as the Fifteenth Institute of MEI),
the largest research institute in China’s computer industry, which is directly
controlled by the Ministry of Electronic Industry (MEI). In the 1970s, China’s
computer industry was facing an important crossroads. After two decades of
‘self-reliance’ development, China found that the gap between its computer
technology and the world leading industries has widened. On the other hand, it
was difficult for China to catch up with advanced foreign computer technology
under the international environment at that time. Thus, DEC’s support was val-
uable to China in a critical time. Therefore, it is not difficult to understand
DEC's strong position in China since then.

PDP and VAX systems have been widely installed in China’s central gov-
ernmental agencies, large-and medium-sized state-owned enterprises (SOEs) in

important industries, laboratories at universities and governmental research in-
stitutes. In 1992, among the total 10,000 mini computers installed in China,
DEC systems accounted for more than 60 percent. These systems include those
imported from DEC as well as OEM products, mostly manufactured by Huabei
Computing Technology Institute and its direct subsidiary, Tai Ji Computer Corp.
In the foreseeable future, DEC will be able to maintain its leading position in
China’s mini computer market. However, with ever tougher competition from
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Figure 2.2
Annual Sales of Workstations in China, 1990-1994
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other vendors and new technology such as client/server systems, the market
share of DEC’s mid-range system may decline in the coming years.

IBM entered China’s mini computer market much later than DEC. However,
IBM has significantly strengthened its position since then with its AS/400 series,
which has been the world’s best selling computer in that class since 1988. Cur-
rently, AS/400 systems are widely installed in China, with the banking industry
as the largest customer. By the end of 1993, more than 500 AS/400 systems
had been installed at banks, usually in the provinces. AS/400 also has many
customers in manufacturing enterprises and some government organizations. Un-
like selling mainframes to large organizations whose administrative authorities
are located in the major cities, marketing mid-range systems like AS/400 re-
quires closer contact to end users at remote locations and lower administrative
agencies at provincial levels. IBM enjoys a competitive edge in terms of local
existence, since it established a solely owned subsidiary in China in 1992 (IBM
China) and opened several regional offices in different parts of the country. In
addition to direct marketing, IBM China also granted distribution rights for
marketing AS/400 systems to Beijing Legend Computer Group, one of the most
successful independent Chinese computer companies. This has allowed IBM to
access Legend's user base. Legend has established a mid-range system division
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to market and support AS/400 computers, as well as related software and pe-
ripheral equipment such as printers.

The availability of supporting application software is one of the factors that
contributed to the success of AS/400 in the world. This is also occurring in
China. Independent vendors of AS/400 application software are delivering their
products to China. Some software companies opened local offices or set up joint
ventures in an effort to become more responsive to market needs. Their products
include CASE (computer aided software engineering) tools, accounting pack-
ages, and other application software. Importantly, some localized AS/400 soft-
ware products have entered the market, which has raised interest in both users
and local software developers.

Market Opportunities

After the spark seen in the initial couple of years, the new sales of AS/400
systems have slowed in the United States and other countries of the world. In
China, this may happen in the next few years as well. The larger Chinese user
sites, like the major banks, tend to introduce or upgrade to IBM ES-9000 or a
similar class of systems for their computer centers. On the other hand, client/
server systems have provided more attractive alternatives for users of mini com-
puters. The AS/400, like other mid-range systems, will increasingly face the
challenge of clarifying its position among these competing products.

2.3 WORKSTATION MARKET

Here, the term of ‘‘workstation’’ refers to the category of computers that use
the UNIX operating system, equipped with a powerful microprocessor, a high-
solution graphics adapter and monitor, and a large capacity of RAM (random
access memory) and disk storage. These computers range from desktop systems
(such as SPAC Classic Station from Sun and HP-9000/F10 from Hewlett-
Packard), to large UNIX-based servers (such as SPAC Station 1000 from Sun,
and HP-9000/H70 from Hewlett-Packard).

Starting from a low base, the workstation is one of the fastest growing cat-
egories of computer products, second to the PC products. With only 1,000
workstations installed in China in 1990, the workstation market has since been
rapidly increasing at an annual rate of 30 to 40 percent. The new installations
reached 7,200 units in 1994 (see Figure 2.2). According to an International Data
Corporation (IDC) research study in 1992, China’s workstation market will keep
increasing at 15 to 30 percent each year in the period from 1993 to 1998, and
the annual sales will increase to 10,000 units and U.S. $180 million by 1998,
respectively (Huasun 1993). However, the market grew much faster. Based upon
the actual sales of 1993 and 1994, the target of annual sales 10,000 units will
be reached by 1996, two years earlier than IDC had expected. Five major work-
station companies in the world—Sun, HP, IBM, DEC, and SGI-—accounted for
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more than 50 percent of the market in 1992 (see Figure 2.3). On the other hand,
Chinese and Taiwan OEM manufacturers have showed significant growth and
gained a remarkable market share from the imported products.

Major Foreign Vendors

Sun Microsystems used to have 50 percent of the market share of the work-
station products in China. Even though it has faced increased competition from
other major workstation suppliers, Sun is still by far the top player in this market.
Sun’s product entered into China in 1989 when Daqing Oil Field, the largest
oil and petrochemistry group of the country, imported China’s first Sun work-
station for geologic data analysis. Since then, Sun’s leading position in the
market has been strengthened. Sun workstations are currently used in important
industries such as machinery, electronics, construction, and energy. Another user
group is research and educational institutions. Recently, with aggressive reform
and the rapid development of banking and other financial services, the demand
for computer systems has greatly increased. Sun seized this opportunity, and at
the beginning of 1994, a major futures exchange signed a contract to purchase
two hundred Sun workstations with Chinese-language support X-Window
CLEEX 2.0, developed by Beijing Huasun Computer Co., Sun’s largest OEM
manufacturer and distributor. This sets a new record in the number of units sold

in a single contract for workstation products in the country.
Sun has a long history of working with Chinese computer makers closely and

has actively promoted the OEM strategy. Sun considers China a big market as
well as an important partner in its global strategy. Scott McNealy, Sun’s chair-
man and chief executive officer (CEO), visited China in November 1993 and
expressed his optimism for Sun’s performance and future opportunities in China.
He pointed out that Sun will continue to invest and help China to build and
improve its infrastructure in telecommunication, software development, manu-
facturing design, and automation, as well as financial service systems.

The fast growth of HP workstation and other products in the market has
proved the success of HP’s strategy of setting up joint ventures with Chinese
partners. In 1979, a high-level official meeting between the Chinese and the
U.S. governments proposed to improve the cooperation in high-technology areas
between the two countries. Several U.S. high-tech companies, including HP,
started then to contact Chinese government agencies in search of possibilities
for doing business in China. In 1981, China Electronics Import & Export Cor-
poration (CEIEC), the official trading intermediary for high-tech products, set
up a service division for importing HP products and technical support and ser-
vices. Four years later, in 1985, China Hewlett-Packard Co. Ltd. (CHP) was
established as the first U.S. high-tech joint venture company in China. The initial
total investmentto the joint venture was U.S. $25 million. It was jointly invested
by CEIEC, Beijing Computer Industry Corporation, and the Great Wall Com-
puter Group from China, and HP from the United States. Thanks to the mar-
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keting channel through CHP and HP’s acquisition of Apollo Computer in 1989,
HP’s workstation products sales in China kept increasing and maintained the
third place in the market, next to Sun and Sun’s OEM manufacturer, Huasun.

DEC’s name was rarely heard on the workstation market, despite its success
in China’s market for mid-range systems since the late 1970s. Things have
started to change, however, from the second half of 1993. In September 1993,
President Bill Clinton and the U.S. government decided to revoke the control
on exporting high-performance computers to some countries, including China.
Computers with 500 million theoretical operations per second (MTOPS) or less
were, for the first time, allowed to be exported to China. The new threshold is
40 times higher than the old one. With this change, 70 percent ofthe high-tech
computer products will no longer be prohibited from export to China. DEC
benefited directly from this decision, which allowed its Alpha AXP series com-
puters (based on the world’s fastest 64-bit RISC Alpha chips), to enter China.
DEC appreciated the new policy and took action immediately. In October, DEC
brought an Alpha AXP computer equipped with the DEC Chip 21064 to Beijing
to show its extraordinary performance. China’s DEC users as well as people
from all sectors were impressed and showed strong interest in the new system.
In October and November, DEC China sent agents to different cities to promote
Alpha AXP computers nationwide. Two weeks after the start of 1994, the first
DEC AXP workstation, an AXP 3000/300, was installed, in China Electric Sci-
ence Institute. In March 1994, DEC China announced that it had received orders
totaling over 300 units of Alpha AXP series computers. DEC intends to use the
‘‘Alpha strategy’’ to win more customers from Sun, HP, and SGI, and even-
tually, to obtain more than 10 percent of China’s workstation market. On the
other hand, DEC still faces difficult challenges in this market. Due to the lack
of support in Chinese language environment, as well as a lack of independent
software vendors to provide application software, many users will not be able
to take the advantage of Alpha AXP’s outstanding performance.

Currently, IBM’s RS/6000 products have yet to grow strong enough to com-
pete directly with Sun and HP workstations in China’s market. Nevertheless,
RS/6000, along with the Alpha AXP from DEC, has obtained substantial support
at universities and research institutes, where researchers like the technology and
performance of this line of product. However, the real opportunity for RS/6000
workstations is in the area of commercial applications. IBM China has set up a
project team in charge of marketing RS/6000 workstations. One should not be
surprised to see IBM apply its strength in general marketing and its existing
user base for mainframes and PCs to promote its RS/6000 workstation in the
market.

OEM Manufacturers and Joint Ventures

In China, the success of a foreign supplier is, to a large extent, dependent on
its local partners. Even though each major foreign workstation company has its
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own particular marketing strategy, there is a clear similarity among the suc-
cessful stories, which involve establishing constructive cooperation with local
partners and improving the relationship over the years. Chinese partners played
important roles in building up the customer base and executing the marketing
strategies.

Beijing Huasun Computer Ltd. is the largest OEM manufacturer of Sun’s
workstation products in the country. It is a joint venture founded by the Sixth
Research Institute of the Ministry of Electronics Industry (MEI) and the Frobel
Pte. Company of Singapore. The Sixth Research Institute of MEI was estab-
lished in 1965 and was industrial application—oriented from the very beginning.
This character and the advantage of strong support from MEI has allowed the
institute to obtain today’s leading position over other Chinese OEM workstation
companies. In 1988, Huasun started to manufacture workstations under the OEM
arrangement with Sun Microsystems. In 1990, Huasun announced its RISC
workstation product, which was compatible with Sun’s SPARC Station 1+.
Now, Huasun is the only Chinese member of SPARC International, as well as
the largest Sun distributor in the country. It has the only SPARC/UNIX training
center in China and its own hardware services center, which can provide chip-
level maintenance. Huasun is also the sole distributor of Sunsoft products in
China and, as mentioned, sold 200 Sun workstations in a single contract in 1994,

China Hewlett-Packard Co., Ltd (CHP) is China’s first and largest high-tech
joint venture with a U.S. company, and it is expected to become a symbol of
cooperation between the two countries in the high-tech field. CHP was made
fully responsible to market the complete lines of HP products in China, including
industrial equipment, office electronic products, and computers. CHP has its
headquarters in Beijing and branch offices in Shanghai, Chengdu, Guangzhou,
and Hong Kong. In May 1993, just after the U.S. government revoked the
limitation of export to China on the HP-9000 series, CHP won a bid against
more than 120 other Chinese and foreign companies to provide HP-9000/720
workstations and other systems for the Beijing Research Center of Modern Phys-
ics. This was the single largest contract in workstation products in terms of sales
revenues, worth U.S. $6.4 million.

Huagqi is a joint venture between SGI and Huanan Computer Co. in Guang-
dong province, having been established in 1990 to assemble workstations under
Huagqi’s name. After only two years, the number of units sold by Huaqi had
caught up with that imported from SGI. Currently, customers for imported SGI
workstations are mainly at universities, research institutes, and industries in
northern China. Huaqi plays a complementary role by covering Guangdong and
other southern China provinces, where many manufacturing joint ventures set
up by Hong Kong and Taiwan investors are important customers.

With their excellent performance, these companies have demonstrated the
strength of Chinese-foreign joint ventures as a form of business cooperation that
combines the advantages of both sides, with technology from the foreign com-
panies and the customer base and an indigenous understanding of the local
system from the Chinese partners.
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Tatung, the Taiwanese manufacturer of SPARC-compatible workstations, oc-
cupied second place in the SPARC International group, with U.S. $2.5 billion
in annual sales, next only to Sun Microsystems. Tatung’s approach was in typ-
ical Taiwanese style when it entered China’s market in 1991. To get direct
access to the market, Tatung established an independent subsidiary (Town Sky
Technology Co.), which is responsible for the business operation in China. Ta-
tung emphasizes its advantage in low priced products, and it carefully maintains
its cooperation and connections with related authorities such as MEI and im-
portant local companies such as China National Computer Software & Tech-
nology Service Corporation (CS&S). Another factor that contributed to Tatung’s
success was its understanding of the local users. Many Chinese users are cur-
rently behind in understanding the latest technology in the world. Until recently,
the Solaris 1.X operating system was the most widely used platform among
China’s SPARC users. Support for Chinese language environment is available
for Solaris 1.X, and many users developed their application system under the
environment. When Sun moved to Solaris 2.X, many Chinese users were unable
to upgrade immediately because of a lack of Chinese-language support. Tatung
was committed to continue to support Solaris 1.X users and won quite a few
customers who were concerned about maintaining their Chinese-language ap-
plication systems. Thanks to all its efforts and its understanding of the Chinese
market, Tatung became the fourth largest supplier for workstations in 1992, next
to Sun, Huasun, and CHP.

Workstation Market Opportunities

China has significant potential in large-scale application of UNIX-based work-
stations and is likely to catch up relatively rapidly with the new international
technological development. In other words, it is possible that China may leap-
frog the steps that took industrial countries decades because most Chinese users
do not have the burden of an old system when trying to introduce new tech-
nology such as client/server systems. These users do not have the existing cen-
tralized mainframe systems and tens of thousands lines of application programs
developed over decades under this environment.

Looking at the experience of industrial countries, we find that both computer
vendors and the users spent a significant amount of time and money in the
process of downsizing or ‘‘right-sizing.”” Let's take Japan as an example. In
Japan, the ‘group’ or ‘‘family’’ style in business operation has been considered
a contributing factor to the economic success of the country. On the other hand,
this usually requires centralized, ‘‘big glass house’’-style information systems,
which are usually based on large mainframes. The business culture in Japan also
tends to encourage in-house application systems developed by a company’s own
development team rather than purchased as standardized software packages from
the market. At the present, many Japanese large corporations rely more on
mainframe systems and spending more resources to maintain the operation
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than do their American and European counterparts. In addition, the Japanese are
generally cautious, or conservative, around new trends: they prefer to wait and
make sure that somebody else has tried a new product without problems. These
characteristics may help to explain why Japan lags far behind in terms of adapt-
ing client/server technology and why its open-system market has grown more
slowly than in European countries and the United States.

In contrast with the Japanese, China is a latecomer in computer technology
application and is unburdened by old systems. Being a latecomer has allowed
China to take shortcuts and avoid costly roundabout ways; it has given the
country an excellent chance to quickly catch up with the most advanced tech-
nology development. It is now possible, for example, for Chinese users to ex-
amine all available technology and products and to select the systems most
suitable to their requirements.

Foreign computer companies that can provide the new technology and prod-
ucts will definitely benefit by helping China in the process of selecting the most
appropriate technology. Many Chinese and foreign computer industry analysts
have noticed this situation and perceived an optimistic picture of the potential
of China’s workstation market.

2.4 PERSONAL COMPUTER MARKET

Personal computers (PCs) are the fastest growth category in China’s computer
industry. According to the Information Center of MEI, total PC installation
reached 1.4 million in 1993, and the number was estimated to exceed 2 million
in 1994. This implies that China has caught up with some newly industrialized
economies, such as Brazil, Korea, and Taiwan, and some European industrial-
ized countries, such as the Netherlands, Sweden, and Belgium. (PC installations
exceed 1 million units in each of these economies.) It is true that China’s PC
installation base is still much smaller than that of the large developed countries,
such as the United States, with around 98 million PCs, and Japan, with 12
million. Nonetheless, no one would ignore the great potential and the current
opportunities of this huge market, taking into account the high rate of growth
in PC sales since 1991, together with the large scale and healthy elements of
the economy. Within five years, China is expected to become the third largest
PC market in the world, according to a senior executive at a world leading PC
manufacturing company.

Figure 2.4 shows China’s annual PC sales in units since 1981, and contrasts
the figures with growth in GDP. PC sales grew only moderately in the 1980s,
even after the economic reforms in China had been quite successful and the
economy itself kept a fairly high rate of growth. The true take-off occurred after
1991, with an average annual growth rate of over 40 percent in the four-year
period. In 1994, PC sales reached 718,000 units and RMB 11 billion (U.S. $1.3
billion). To get an even clearer idea, we compare the growth in PC sales with
GDP growth in the period of 1981-1994. It is well known that the Chinese
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Figure 2.4
PC Sales versus GDP Growth, 1981-1994
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economy enjoyed the highest growth rate in the world during the 1990s. None-
theless, PC sales increased several times faster than GDP growth during the
period. In fact, PC hardware is one of the fastest growing industries in the
economy.

The PC Market in the 1990s

The PCs in China’s market can be divided into three groups.
Domestic-made PCs. China started to invest heavily into the research and

development of PCs in the 1980s. Since then, China’s domestic PC industry has
grown from almost zero to a sector with remarkable manufacturing and mar-
keting capabilities, which has been recognized by local customers as well as
major foreign PC makers. The latter group has started to perceive Chinese PC
companies as important partners in both marketing their PC products in the
country and in the process of globalizing their production.

China Great Wall Computer (Group) Co., Beijing Legend Computer Group
Co., Langchao Electronic Information Industry Group Co., and Changjiang
Computer Group Co. are the most important domestic PC makers. In 1993, these
four makers accounted for one quarter of China’s PC market and three quarters
of the domestic PC products. In a later part ofthis section we will further discuss
the development of China’s PC industry and the major Chinese PC manufac-
turers.

“Super” PCs. These PCs are assembled by small local vendors using com-
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ponents imported mainly from Taiwan or other Asian countries. These PCs
usually use ‘‘Super xx’’ as their brand name. In China they are also widely
called ‘‘compatible PCs.”

Low price is the biggest, and maybe the only, advantage of super PCs. Several
years ago, super PCs were fairly popular among ordinary buyers and the sales
generally increased at a rate of about 30 percent each year. Super PC customers
usually use the PCs only for word processing and other simple office automation
(OA) applications. These customers prefer the cheaper PCs because they expect
that, in two or three years, these will be replaced by a new generation.

Because ofthe particular market position of the super PCs, neither the vendors
nor the customers give high priority to the product quality and customer services
for these products. Problems related to hardware reliability, software support,
and maintenance/service negatively affected the reputation of super PCs among
China’s customers. In addition, faced with a price war from imported PCs, the
super PCs are rapidly losing their advantage in low prices. By the end of 1993,
the profit margin for vendors had declined by 70 percent. Some vendors com-
plained that they could get less than U.S. $20 in profit by selling one super PC,
whereas the profit margin had been almost U.S. $60 a year earlier.

Among the three groups of PC products in China, super PCs are facing
tougher challenges compared to imported and domestic-made PCs. The market
share of super PCsis likely to decline further in the next few years unless these
PC makers can find new markets for their low-end products, such as home
computers in families whose demand is still very low at this time.

Imported PCs. These PCs are made by major foreign PC manufacturers and
marketed by the manufacturers directly or through their authorized local distrib-
utors. Generally, these PCs have a good reputation in terms of high product
quality and reliable after-sales services. According to a user survey published
in China Computerworld on January 12, 1994, the most reliable PCs, according
to Chinese users, are IBM, Compaq, AST, HP, and Acer.

Imported PCs used to be much more expensive than other PC products. Only
a couple of years ago, in the early 1990s, the price of imported PCs were more
than twice as high as that of domestic products. The customers of these imported
PCs were limited to large research institutes and important national projects. In
June 1992, Compaq introduced its strategic, low-priced PC models, thus initi-
ating a price war in PC markets around the world. The impact was immediately
felt in China. By the end of 1992, the prices of ten out of eleven Compaq PC
models available in China were reduced up to 23 percent. Other foreign PC
companies also followed Compaq and made major price cuts. The price gap
between imported PCs and other PC products thus narrowed, and imported PCs
obviously improved their competitive position in the market. Major foreign PC
companies showed a strong commitment to Chinese customers by providing
good technical support and adding managerial and production facilities in China.
At the same time, they established and strengthened cooperation and partnership
in different forms with Chinese PC companies. From a strategic point of view,
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Figure 2.5
Market Shares of Major PC Suppliers in China, 1994
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the investments in fostering long-term partnership are going to have higher pay-
offs than short-term sales-promoting efforts.

Figure 2.5 shows the market shares of major domestic and foreign PC sup-
pliers in China.

Development of the Domestic PC Industry

Domestic PC makers experienced a period of rapid growth in the 1980s. The
following factors may have contributed to the achievements of domestic PC
manufacturers during that period. First, the government supported and protected
the domestic PC industry through financial and administrative measures. Do-
mestic PC makers can get preferential treatment in credit and other support. The
government also encouraged using domestic PCs in the state-owned entities.
Some projects supported by the government budget were requested to purchase
PCs from domestic makers.

Second, foreign PC makers were not supporting Chinese-character input and
display functions at that time, which limited the utilization in OA and com-
mercial applications. On the other hand, domestic PC makers developed pro-
prietary Chinese-language support systems, which better met their customers’
needs. Third, imported PCs were much more expensive than domestic products.
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Entering the 1990s, however, market conditions have changed dramatically.
China has been aggressively pursuing resumption of its membership in the Gen-
eral Agreement on Tariffs and Trade (GATT), which requires lower tariffs,
nontariff barriers, and a more open and transparent trade environment. Along
with the deepening economic reform, state-owned entities have obtained more
autonomous decision-making power and become increasingly independent from
the government. Meanwhile, a worldwide price war on PC products has given
imported PCs a more competitive edge in terms of price. Rapid technological
developments in hardware and software have overcome most of the difficulties
in supporting functions in a Chinese-language environment as well as in other
non-English languages.

Thus, almost none of the conditions that had proven preferential to domestic
PC makers exist in today’s environment. The intensive competition in a more
open market has forced domestic PC makers to rethink their overall strategies
and rebuild their product lines. Major changes have been made among domestic
PC manufacturers:

1. Domestic PC makers now rely more on imported PC components in an effort to
improve the overall quality and to keep products up-to-date with technology devel-
opment worldwide. This major change shifted the focus of Chinese PC manufacturers
from making ‘ ‘purely nationalized’’ products to ‘‘internationalization,”” and it opened
a window for them to obtain more up-to-date information and technology. Moreover,
this also provided opportunities for the domestic PC makers to grow along with the
world’s PC industry.

2. The PC makers realize the importance of standardization and compatibility. The pro-
prietary designs, most of which were related to Chinese-language support functions,
were either dropped or made completely compatible with the industry wide standards.

3. Establishing business partnerships with foreign companies has become a crucial part
of the overall strategy of domestic PC makers. Many forms of partnership exist in
the PC industry today. For example, a company can choose to become a distributor
for imported PC products or set up joint ventures with foreign partners to produce
and develop PC products oriented to the Chinese market.

Today’s PC industry is highly competitive. The ones who can succeed in the
competition are those who can clearly recognize the market requirements and
make use of their own comparative advantage to meet these needs in a timely
fashion. The second half of the 1990s is crucial for Chinese PC manufacturers
to determine their future direction as well as their future position in a globalized
PC market.

Major Domestic PC Suppliers

Beijing Legend Computer Group Co. Legend is the largest Chinese computer
company. In 1993, it delivered over 28,000 PCs and its annual sales reached
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RMB 3 billion (U.S. $350 million; MEI 1994). Moreover, Legend has become
an important supplier of PC mother boards worldwide. By 1993, Legend had
produced more than five million PC mother boards, most of which were exported
to Australia, the United States, and over 40 other countries.

Established in 1984, Legend started with 11 research staffers from the Institute
of Computing Technology, one ofthe top institutes of the Chinese Academy of
Sciences. The initial capital was RMB 200,000 (U.S. $23,000), which was in-
vested by the institute. Today, with over 2,000 employees, Legend has set up
34 subsidiaries in China and overseas, including a laboratory in San Jose, Cal-
ifornia. In March 1994, Hong Kong Legend Group Co., a member of the Legend
group, listed its stock on the Hong Kong stock market. In October 1994, Legend
was authorized to take over the management of the parent institution, the Insti-
tute of Computer Technology. The president of Legend, Liu Chuanzhi, was
appointed head of the institute.

One important common character of the successful Chinese computer com-
panies is that they have a strong connection with either major government en-
tities or top-notch academic/research institutes. This kind of background can
provide a computer company with important advantages in financing, staffing,
and facilities, as well as access channels to customers, and especially to insti-
tutional buyers. Legend is a typical example of the so-called state-owned, in-

dependently operated company.
With a strong connection with the Institute of Computing Technology, Legend

maintained a good reputation among its customers for its capability in devel-
oping new products. Legend’s Intel Pentium-based PC was announced in No-
vember 1993 and displayed at COMDEX, one of the most important computer
shows in the world, in fall 1993 in Las Vegas, Nevada. China’s first commercial
Chinese-character laser printer was developed by Legend and made available in

that same fall. Dubbed the Legend LJ3A, it can print Chinese-character docu-
ments four times faster than conventional laser printers. In addition to PC hard-
ware products, Legend is also a major vendor of Chinese language—supported
PC software packages.

Partnership with foreign PC companies is one of the main strategies of Legend
as well as other major Chinese PC makers. As AST’s master distributor, Legend
has been successfully marketing its PC products in China. In fact, Legend group
is the largest AST distributor in Asia. In a recent major marketing activity, Hong
Kong Legend signed a U.S. $80 million contract for marketing AST PCs in

July 1993.
China Great Wall Computer (Group) Corp., Langchao Electronic Information

Industry Group Co., and Changjiang Computer Group Co. are three other Chi-
nese PC makers whose production exceeded 10,000 units. In 1993, the sales
revenue of the three companies were RMB 1.6 billion, 826 million, and 506
million (U.S. $186 million, $96 million, and $59 million), respectively (MEI,
1994).
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Major Foreign PC Suppliers in China

Although the size ofthe current Chinese PC market is only less than 2 percent
that of the world, the huge potential of the market has attracted all the world’s
largest PC manufacturers, such as IBM, Compaq, AST, and Apple, to aggres-
sively pursue the opportunities in the market.

IBM. IBM’s PC products experienced dramatic ups and downs in China. Until
the mid-1980s, IBM’s XT and AT products were the only imported PCs avail-
able in the country; there was simply no competing product available. XT and
AT PCs had very high reputations among Chinese users. Even now, one should
not be surprised to find that these ten year-old PCs are still used in some lab-
oratories in China.

However, IBM failed to sustain its leading position in this market. The IBM
5550, which was introduced as the strategic product for Asian markets, could
achieve the designated target neither in China nor in Japan or the other Asian
countries. Meanwhile, other U.S. PC manufacturers caught up with IBM rela-
tively rapidly in terms of sales in China. By 1992, IBM market share fell far
behind U.S. vendors such as AST and Compaq, as well as major Chinese PC
makers such as the Great Wall and Legend Groups. At the same time, IBM was
also faced with increasing competition from newcomers such as HP and Apple.

Recently, IBM staged a strong comeback in order to regain its market share.
In 1992, it invested U.S. $10 million to set up a solely owned enterprise in

Beijing (IBM China), to manage and coordinate all marketing and production
activities in that country. This aggressive investment happened at the same time
as IBM’s drastic global downsizing, associated with its record annual loss and a
freezing of investment in fixed capital in most places around the world, thus re-
flecting IBM's perception on the exceptional significance of the Chinese market.

In February 1994, IBM established a joint venture with the Great Wall Group
(the biggest Chinese PC maker) to produce the PS/Value Point PC in Shengzhen
Special Economic Zone. This indicates that IBM finally realized the importance
of collaborating with a strong Chinese PC maker, which was able to provide
land, manpower, a wide customer base, and marketing and service facilities
covering a wide geographic area in the country, as well as strong connections
with the authorities.

Finding the ‘‘right product for the market’” is an important key to business
success. The well-known PS/2, which uses micro channel architecture (MCA),
is a technologically advanced PC product. However, the PS/2 assembly line at
a joint venture in Tianjin, for which IBM invested U.S. $300,000 in 1990, was
likely to be stopped in 1993, after two years of operation. The reason was fairly
simple: PS/2 was not accepted by the market. As a substitute, IBM expected
that its PS/Value Point model could serve as a strategic product to meet the
needs of the market with its well accepted AT-BUS architecture and excellent
cost performance ratio.

AST. So far, AST has been the most successful foreign PC company in China.
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Entering the market in 1985, AST paid close attention to the unique character-
istics of the Chinese market and the requirements of end users. While maintain-
ing a good reputation on product quality, AST appropriately emphasized the
cost performance of its PC products. Since AST introduced 286 PCs into China
in 1987, its market share has soared to first place. Its Chinese customers’ support
for AST’s products remains very strong. In 1993, AST sold 140,000 PCs in
China, and its market share further increased to 30 percent. The preliminary
statistics (China Computerworld 3/1/95) show that AST’s 1994 sales were ex-
pected to increase 28 percent in the Chinese market, compared to a 16.6 percent
increase of its worldwide sales. Even though facing very strong competition
from other vendors, especially Compaq, AST hopes to maintain its market share
and keep first place in the PC market.

AST is maintaining its aggressive strategy to meet the challenge of tougher
competition in the market. In the summer of 1993, AST announced it would
spend U.S. $16 million in the next five years to set up its China headquarters
and a PC production joint venture—one of the biggest foreign investment pro-
jects in China’s computer industry—in Tianjin Economic and Technical De-
velopment Zone. The Tianjin factory will control the production strictly by the
ISO 9000 standards. AST planned to produce 100,000 PCs in the first year, 30
percent of which would be sold in China and the rest for export worldwide.
This indicates that AST has made China an important production base in its

globalized production network.
To carry forward the tradition of end user orientation, AST recently intro-

duced “‘3 plus 3’ services in China—that is, three years of free maintenance
and three years of free service to AST customers. In an interview in China
Computerworld (3/23/94, p. 5), James Forquer, senior vice president of AST,
pointed out that China was the first country where AST had committed itselfto
such strong customer support.

AST has given high priority to establishing a close partnership in marketing
and new product development with Chinese PC companies. Its cooperation with
Legend Group, the master distributor, has largely contributed to the success of
AST in the market. Recently, AST and two other Chinese companies developed
the first pen-input computer with Chinese character processing capacity; this
shows promise in China and other Chinese-speaking countries.

Compaq. Compaq is the fastest growing PC supplier in China and has gained
the second biggest market share, next to AST, in just a few years. In 1993,
Compaq delivered 80,000 PCs to the market, and double the number in the
previous year. The PC maker expected its sales in China to increase another 40
percent in 1994. Many analysts expect that Compaq will surpass AST, to be-
come the top PC supplier in China in the near future.

Compaq initiated a price war in China, as it did in other PC markets around
the world. The company has maintained its leading position in high-quality
product and competitive price. A joint venture between Compaq and Stone
Group Co. started operation in Shenzhen Special Economic Zone two years ago.
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This PC factory achieved U.S. $200 million in sales revenues in 1993, and it
joined United Kingdom and Singapore as another overseas manufacturing base
for Compaq.

Apple. Apple is clearly a latecomer in the market. Currently, the users of
Apple’s products are limited to education, research institutions, and the publish-
ing industry. Apple does not seem discouraged by the situation. The potential
for growth can be shown by Apple’s performance in Japan’s PC market. Al-
though it entered the Japanese market also as a latecomer, Apple’s sales grew
dramatically in a short period and now account for about 15 percent of a re-
putedly tough market.

At this stage, Apple is investing in China’s market by increasing its visibility
and building a solid base for a future takeoff. Apple started a training center
recently in Qinghua University, which is the top one among all universities of
science and technology. Legend, the top Chinese computer company, signed an
agreement to become Apple’s master distributor. Meanwhile, Apple invested
heavily in Chinese language—processing technology that is considered to have
importanly market potentials.

Future Development of the Market

Considering China’s 1.2 billion population, the number of PCs in the country
is unbelievably low: one PC for every 1,000 people in 1993. At this time, most
PCs are bought by institutional buyers. With an average GNP per capita of U.S.
$470, only a few people in the country can afford to have a PC at home. These
numbers may carry different messages depending on your point of view. The
size of China’s PC market is still admittedly limited at this time. On the other
hand, it has huge potential, partially due to the current underdevelopment, and
more importantly, because of the rapid growth in industrial output, the financial
and infrastructure sectors, and per capita income levels.

The PC market in China is highly competitive as of the 1990s. All the players,
including large foreign PC manufacturers, domestic PC makers, and many small
vendors who provide locally assembled PCs, are all either aggressively or pas-
sively involved in competition of all forms, ranging from price cuts to improve-
ments in product quality and customer service.

Zhongguan Cun Electronics Street, located in a northwest suburb of Beijing,
is the first and largest development zone for high and new technology industries
in China. Surrounded by many of China’s first-class universities and research
institutes, Zhongguan Cun can be considered China’s Silicon Valley. Over 1,400
computer and electronics companies are registered in the development zone. In
1993, the sales revenue of these companies reached RMB 10 billion (U.S. $1.2
billion). With most of the computer companies having their retail stores on the
street, Zhongguan Cun resembles Japan's Akihabara, the world’s biggest retail
market for PC and electronics products.

Entering 1993, several significant changes were seen in this crowded, three-
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mile-long street. Foreign PC makers’ offices and their big advertising boards
catch people’s eyes, but what catches their interest are these PC makers’ leading
technology and customer-friendly services. Legend, Great Wall, and other do-
mestic PC manufacturers have remodeled their showrooms and placed their lat-
est products at the entrances. Meanwhile, some Super PC vendors have quietly
left Zhongguan Cun.

All the major PC suppliers in the world have entered the battle, trying to get
a bigger market share and build a solid base for future development. The large
domestic PC makers have been rearranging their production and redesigning
their strategies in marketing and business partnerships to improve their com-
petitive position.

In addition to these changes, Chinese customers are becoming more mature.
Thanks to the open door policy and the rapid development of information and
communication technology, they can obtain up-to-date information on technical
and marketing developments in the rest of the world much faster than ever
before. Moreover, competition among suppliers provides many more alternatives
for the users. The PC market is a buyers’ market now, and it is possible for
customers to raise their voices and cause vendors to be responsive and flexible
to customers’ requirements.

In short, we can expect that China’s PC market will maintain its pace of rapid
growth in the foreseeable future. Meanwhile, the competition in this attractive
market will become even fiercer in the coming years.



3

Software Market Overview

As has happened in many other countries, China’s software market emerged
later than the hardware market, and it is still incomplete and rudimentary at this
stage. Until the 1980s, China’s computer industry was concentrated on hardware
development and manufacturing, and the market for software and services was
undeveloped. The value of software as a productive asset was not widely rec-
ognized by either computer users or vendors. Most software products, especially
operating systems and other system software products, were sold together with
the hardware, and there were few software products on the market. Users relied
heavily on in-house-developed application software, which was often too spe-
cific and not marketable.

The late emergence of the software market is also attributable to the incom-
pleteness of China’s legal infrastructure in protecting intellectual property rights.
Before economic reform was started in 1979, individual property rights were
not well protected; nor were intellectual property rights. As late as 1982, a
government regulation still claimed that all inventions and innovations ‘ ‘belong
to the state’” (Wang and Kang 1993, pp. 164, 170). China did not have its patent
law until 1984, and the first law to protect copyright, the ‘‘Copyright Law of
the People’s Republic of China,”” came into effect in June 1991. Due to the
inadequate legal framework, it is understandable that the software market simply
was not ready to emerge in the 1980s.

Entering the 1990s, the software market has gradually started to emerge and
develop. Associated with the importation of foreign software products, more and
more application software products are being developed domestically. Software
is increasingly separated from hardware, and more products are available in the
market. In 1992, the sales from software and information services reached RMB
4.06 billion (U.S. $470 million), which accounted for 20.46 percent of the total



44 China’s Computer Industry: Past, Present, and Future

sales for the whole computer industry. This figure included information services
consisting of services on databases, information consulting, system integration,
sales and technical support, and maintenance, as well as education and training.

In 1993, total sales of software and information services reached RMB 8.5
billion (U.S. $990 million), accounting for 30 percent of total sales of the com-
puter industry. The 1994 sales further increased to RMB 10.7 billion (U.S. $1.2
billion). Thus, Chen Chong, director of the Software Division of the Computer
Department, Ministry of Electronics Industry, announced in March 1994 that
China’s software market had become established. Around 200 software devel-
opers participated in the Fifth Computer Software Fairs in 1994, bringing with
them more than 3,000 products. Domestically developed software products ac-
counted for about 50 percent of the market for software. Compared with a few
years ago, these products are applicable in a wider range of sectors and have a
higher degree of commercialization and marketability (China Computerworld,
4/6/94, p. 1).

As one of the most rapidly developing industries of the country, and a ‘‘star’’

industry, which has committed to catch up with the development in the industrial
world in the next century, those in China’s computer industry have been closely
watching the latest developments and trends in the world computer industry. It
is hard to find any new innovation and technology that does not rely on advanced
software and information-processing technology. In other words, software has
become the leader of the industry.

Looking back to the domestic computer industry, it has been recognized that
the major foreign companies have dominated the computer hardware supply,
from super computers and mainframes to workstations and PCs. It is almost
impossible for China’s computer industry to compete directly with these foreign
giants in any area except PC components and peripheral equipment.

These developments in both the industrial world and in China have greatly
affected strategic decisions on where the industry is heading. Many specialists
in the computer industry have pointed out that software industry, including its
market, is the one now most in need of support, promotion and heavy invest-
ment.

Supported by the Ministry of Electronic Industry, three national software cen-
ters have been established in Beijing, Shanghai, and Shenzhen Special Economic
Zone. The Beijing software center provides a complete software development
environment for system and application software—developing projects. The soft-
ware centers in Shanghai and Shenzhen are Pudong Software Industry Park and
Nanfang Software Industry Park, respectively. Both Chinese and foreign soft-
ware companies are encouraged to set up independent or joint development
facilities in the centers and to develop software products, not only for the Chi-
nese market but also for export.

Having recognized that improving software copyright protection is a funda-
mental precondition for the software industry to be able to grow healthily, China
has devoted more effort to complete legislation on the protection of intellectual
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property rights. The Regulations for Protection of Computer Software Products
came into effect in October 1991. Quite a numberof related laws and regulations
have been published since then. However, the traditional view on software,
which underestimates its value, cannot simply be eliminated overnight. It is
much tougher to enforce the software copyright laws than just to announce their
passage. We must recognize that the current situation is far from promising.

In sum, China’s software market is still in its primary stage of development,
and there are many challenges and uncertainties, as well as plenty of room to
grow. We review in this chapter the current condition of the market by product
categories, and in the next chapter, we discuss the unique characteristics and
challenges of the market.

3.1 OPERATING SYSTEMS

Mainframe Operating Systems

Among all mainframe manufacturers, IBM’s mainframe systems have the
largest user base in China, and IBM 370 architecture-based operating systems
are the mainstream. Thus, we will focus on IBM systems in the following dis-
cussion.

Mainframe users can be roughly divided into two groups: commercial and
noncommercial users. Most of the mainframe systems were not used in com-
mercial environments until the recent boom of computerization in manufactur-
ing, the banking and financial service industry, and other sectors. Many
mainframes that were procured under the central planning system and installed
at state-owned entities have been operating with a low workload. Some of them,
such as those installed at the provincial planning agencies, are not even up for
operation every day. It is not unusual that these systems be used mainly for
batch operation and that on-line functions are not required in these sites. Some
old operating systems, for which IBM discontinued support years ago, are still
used in many sites. On-line Transaction Processing (OLTP) monitors are in-
stalled in some of these sites but do not operate on a regular basis.

Another group of mainframe users—commercial users—provides a different
picture. This group consists of major banks, investment companies, and other
financial service institutions, as well as major manufacturing companies (many
of them, Chinese-foreign joint ventures). The systems installed in these sites are
well equipped and can undertake mission-critical operations. VSE/ESA and
MVS/ESA are considered the optimal systems here, and CICS TP and IMS/DC
monitors are widely used at these sites.

On-line transaction processes are more critical for these users than the other
group of users because of the natures of their business. Associated with the
introduction of advanced technology in banking, such as automatic teller ma-
chines (ATMs) and electronic check clearance, the reliability of the on-line
systems has become a critical requirement of these users since it affects their
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efficiency as well as their reputation. Some major users of mainframe-based on-
line systems are seriously evaluating the situation and considering undertaking
some positive measures to improve the performance. Some users in the banking
and manufacturing industries have started evaluating special software tools for
system monitoring and management to improve the reliability and efficiency of
their on-line services.

Hierarchical database systems are the most widely used database management
system for Chinese mainframe users. DL/I can be found at most of the IBM
mainframe sites. However, advanced relational database management systems
such as DB2 are still not currently available to Chinese mainframe users (Beijing
Shihua 1994). With its clear technical and operational advantages over hierar-
chical database systems, DB2 will soon find a market in China, given IBM’s
strong efforts to promote the system among its mainframe users.

Mid-Range Operating Systems

Mini computers have a fairly large existing user base, and the new demand
for these computers is still strong in China. Each computer hardware vendor,
including DEC, IBM, and Unisys, utilizes its own proprietary operating systems
in this area. In the future, vendors are expected to continue to support the pro-
prietary systems. In addition,all the vendors have started to promote their UNIX
systems on the market. The interest in UNIX systems from the computer users
has also significantly increased.

UNIX Systems
Since the beginning of the 1980s, China has initiated several projects aimed

at the introduction and localization of UNIX systems under the mandate of the
sixth, seventh, and eighth Five-Year Plan (1981-1985, 1986-1990, and 1991-
1995, respectively). By 1993, around 40,000 copies of various versions of UNIX
systems had been installed in China. New installations are expected to increase
at a pace of 5,000 to 8,000 a year, considering the rapidly rising demand for
UNIX-based workstations (see Chapter 2).

Compared with industrialized countries, China’s UNIX market has a very
important advantage: in the absence of heavy burdens—application systems de-
veloped under a centralized system environment, which is usually based on
mainframe computers—the concept of the open system and UNIX can be ac-
cepted in China much easier and faster. In fact, not only the traditional UNIX
users, such as universities, research institutes, and government organizations,
but also, recently, commercial users, have actively introduced UNIX systems.
Banks, insurance companies, and the newly developed stock exchanges and
futures markets for commodities provide excellent market opportunities in China
for UNIX-based client/server systems. For example, the Industrial & Commer-
cial Bank of China, one of the five major state-owned banks, spent RMB 3
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million (U.S. $350,000) to purchase 2,000 copies of a Chinese version of the
UNIX SVR4.2/CE at the beginning of 1994. A couple of months later, the
People’s Bank of China, the central bank, decided to introduce the SCO UNIX
platform for its nationwide satellite communication network.

Major foreign UNIX system vendors consider China an important market with
attractive potentials, and they have made many efforts to penetrate the market
in different forms. For example, UNIX Systems Technology China Co. (USTC)
is a joint venture set up in 1992 between UNIX System Laboratories (USL) and
several Chinese computer hardware and software companies. USTC is the first
Chinese member in UNIX International (UI). Since its establishment, USTC has
developed a Chinese version for UNIX, UNIX SVR4.2/CE, which can support
Chinese-character input and text/graphic display functions. USTC also provides
software tools, RDBMS (Relational Database Management System) products
and financial management application software for Chinese UNIX users. Cur-
rently, USTC markets its UNIX products directly as well as through dozens of
resellers in the country. The 2,000 copies of UNIX SVR4.2/CE that USTC sold
to the Industrial & Commercial Bank of China represent a significant break-
through since this was the first large contract from a Chinese bank for UNIX
system software products.

Sun Microsystems has the largest user base in China. In June 1993, Beijing
Huasun Computer Co., the number one OEM manufacturer and distributor of
the Sun workstation in China, signed an OEM agreement with Sunsoft to intro-
duce Solaris/SPAC, Solaris/X86 and other software products. Huasun is also
dedicated to the localization of Sun’s UNIX platform: CLEEX is a package
developed by Huasun to provide a Chinese-language support environment under
X-Window for SunOS and Solaris.

IBM’s AIX system does not have a strong user base in China at present, but
IBM is making every effort to improve its position. Recently, the firm started a
development project to introduce Chinese-language support functions into AIX
as well as some of the important basic systems. This will make the products
more attractive to users in general, especially commercial users.

PC Operating Systems

At present, MS-DOS is the most widely used PC operating system in the
country. The ratio of number of installed Windows versus MS-DOS systems is
still far lower than in the developed countries and many other Asian countries,
even though the number of Windows users has been increasing very quickly in
recent years. This is because:

1. With the current level of economic development, many PC users can not afford to
upgrade their system fast enough. Large numbers of 286 PCs, and some even older
PCs, are still widely used at many user sites. According to recent research by PC
World China, 37 percent of the PCs used in the country have less than four megabytes
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of memory (PC World China, January 1995, p. 107). Obviously, these users can not
install Windows on their PCs.

2. Many application systems have been developed under the MS-DOS environment.
With only a few software package products available in the market, most of the
application systems were either developed in-house or ordered from outside on an
individual customer—design basis. These application systems usually lack maintain-
ability and are difficult to upgrade to a new system environment. As a result, the
users tend to stay with the old versions of MS-DOS and application systems to which
they are accustomed.

3. Chinese-language support is a necessary feature for many PC users, especially in
commercial areas. Until recently, however, most of the Chinese-language support
systems were incompatible with each other and highly operating systems—dependent,
including Chinese-language support systems for earlier versions of Windows predating
Version 3.1. This caused a tremendous waste of time and investment for both the end
users and software companies, and it discouraged many MS-DOS users from upgrad-
ing their systems.

Given the rapid development of PC technology in the world as well as the
fast growing demand for PCs in China, advanced PC operating systems will
become more attractive and indispensable to more PC users. Operating system
vendors, on the other hand, have put more effort into providing support for non-
English languages, including Chinese. Microsoft, for example, provides Chi-
nese-language support in its newer versions of MS-DOS (Version 6.0 and 6.2).
Meanwhile, the importance of standardization has been recognized by increasing
numbers of people in the country.

As a de facto PC industry standard, Windows operating systems are installed
in most newly delivered PCs worldwide. When Microsoft introduced Windows
3.0 in 1990, the Chinese market did not respond with excitement. However, the
turning point came when a Chinese version of Windows 3.1, named Windows
3.1C, appeared on the market.

Microsoft announced the Windows 3.1 Chinese version (in traditional Chinese
characters) in June 1993. It is mainly aimed at the Taiwan and Hong Kong
markets, where traditional Chinese characters are used. One month later, Mi-
crosoft distributed the Pre-Beta version of Windows 3.1C, which supports sim-
plified Chinese characters for twelve major Chinese PC hardware and software
vendors. In October, Microsoft officially introduced the Chinese version of Win-
dows 3.1C (in simplified Chinese characters) in China. The Chinese version
retains all the important features of the English version. Meanwhile, Windows
3.1C provided an all-Chinese user interface in menus, help text, and utilities.
More important, any Windows application programs can utilize the Chinese
characters supported by the operating system.

If we say that the earlier efforts to disseminate Windows among China’s PC
users were a prelude, then Windows 3.1C marked the grand opening to an
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emerging market. Microsoft also made OEM arrangements with major Chinese
PC makers to install Windows 3.1C onto their PCs. Almost all the important
local software vendors immediately declared their commitment to support the
Windows 3.1 Chinese version. To promote this strategic product, Microsoft set
the retail price for Windows 3.1C at RMB 1,300 (U.S. $151), which is almost
the same price for English versions of Windows on the market.

The success of a product on a market does not depend only on the technical
advantage of the product itself; it also requires a market environment that is

ready to accept the product. Behind the tremendous success of Windows 3.1C
lie several important factors related to market conditions and development.

First, China’s PC users have started switching the focus of their attention
from hardware to software in recent years. Several years ago, whenever people
spoke about PC systems, they focused on only speed of the central processing
unit (CPU), memory size, and other hardware capacities. Now, however, in-
creasing numbers of users realize that the availability of a wide range of software
products is as important, if not more so, to their business, although the awareness
of the value of software is still behind that of the developed countries (see
Chapter 4).

Second, China’s PC industry has realized the urgent need for a new and
common platform as the industry standard, since it is becoming increasingly
difficult to market those PC software products that are neither localized nor
compatible with others. Chinese software developers noticed that they need a
common platform and must have products that interface, or ‘‘talk in the same
language.”” To meet the needs of most users, they must adopt the world industry
standard in a timely basis and must further localize foreign software products
before marketing. In fact, before Microsoft announced Windows 3.1C, a group
of Chinese computer companies, including Legend, Stone, Fangzheng, and Sin-
buo, were planning to establish a nationwide organization to set up a standard
Chinese-character I/O interface under the Windows environment and other stan-

dards.
Third, thanks to the technological progress and market competition, PCs be-

came more affordable in 1993, when Windows 3.1C was announced. Ten years
ago, a domestic-made 8088-based PC sold for a RMB 35,000. Now, one can
get a 486-based PC with a price 40 percent lower. According to Compaq China,
it would not sell any 386 or lower models in China after 1993. This indicates
that China’s PC market was ready for introducing a large volume of Windows
products around that time.

Windows, as well as the Microsoft marketing strategy, have achieved re-
markable success in China. When Microsoft chairman Bill Gates visited China
in March 1994, he was impressed by the market response to Windows 3.1C and
very optimistic about future prospects for Windows and other Microsoft prod-
ucts in China.
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3.2 APPLICATION SOFTWARE PRODUCTS

Office Automation and Language-Support Products

With only a small proportion of the Chinese population speaking English, the
language environment is almost 100 percent Chinese, unlike Taiwan and Hong
Kong, where a larger amount of the population reads and writes English. Chi-
nese-language support systems, Chinese word-processing products, and other
related office automation (OA) products are found at every computer site. A
study by CCID of MEI estimated that these products account for 10 percent of
the total revenue and 5 percent ofthe total profit for the whole computer industry
(CCID 1995).

So far, most of the Chinese-language support systems and word-processing
products have been developed by Chinese vendors. In what follows, we intro-
duce the major Chinese vendors and their products.

Fangzheng Group Co. of Beijing University. Fangzheng was founded by a
half dozen young lecturers from Beijing University in 1985. The initial capital
for the company, RMB 1.2 million (U.S. $140,000) did not come from the
university but was borrowed from a township and village enterprise (TVE).

As the top university in China, the most valuable support that Beijing Uni-
versity provided to Fangzheng was the fruit of its academic research. Fangzheng
developed the first Chinese desktop publishing system, based on the research of
a professor at Beijing University, which had been published twelve years before
but had not been used for commercial purposes. Now, among the total 5,500
printing companies nationwide, over 3,000 companies are users of the Fang-
zheng Chinese publishing system. The publishing system is used at 70 percent
of the country’s 2,000 newspapers. Fangzheng also has customers in more than
twenty countries around the world, including the United States. Fangzheng’s
latest products include a LAN-version Chinese publishing system, and a 920A
system, which can support Windows 3.1 and color graphic-editing functions.

A Chinese-language support system (Fangzheng Super Chinese language sup-
port card) is another major product line of Fangzheng. Jointly developed with
a Hong Kong company, the product covers word-processing, spreadsheet, and
database functions. In the rapidly growing market of PC Chinese-language sup-
port systems, the annual sales of Fangzheng’s support card products reached
500,000 sets in 1993. Fangzheng sold over 160,000 sets ofits Super cards during
the period of 1989 to 1993, and it has the biggest market share among suppliers
of OA and language-support products.

Fangzheng has been strengthening its cooperation with foreign computer mak-
ers in recent years. In August 1993, Fangzheng and DEC agreed to jointly
develop and distribute a Chinese information retrieval system. Fangzheng has
become the master distributor for DEC PC products in the country. Also in

1993, the two companies announced that they would jointly invest U.S. $30
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million to develop PC products for the Chinese market. In 1993, Fangzheng
achieved RMB 900 million (U.S. $105 million) in gross revenues.

Suntendy Electronic Technology Institute. Suntendy develops and markets
Windows-based Chinese-language support software products. Using Suntendy’s
“Chinese Star for Windows,”” users can conduct word processing in Chinese
under Windows as well as with other Windows applications such as word-
processing and spread sheet products, as long as the application system supports
the double byte character set (DBCS).

Established in 1992, Suntendy became one of the fastest growing Chinese
software companies, since its products quickly met the urgent market demands
for powerful Chinese-language support systems in the Windows environment.
Suntendy claims that Chinese Star for Windows has 300,000 users around the
world by the end of 1994, including some large foreign companies and foreign
government agencies.

The latest version of Chinese Star for Windows is an ‘‘open’’ software prod-
uct, without the complicated protective systems that are often found in most
Chinese software products as a countermeasure against the practice of illegal
copying in the country. Suntendy expects that this will help the product be easily
and widely accepted by overseas users.

Suntendy’s success in developing Chinese-language support systems has im-
pressed some leading foreign companies. For example, Lotus has worked with
Suntendy to develop the Lotus 1-2-3 Chinese version, which has been com-
pleted and put on the market. Suntendy has also joined a project team with AST
to develop pen input computers with Chinese-character processing capacity.

Other Software Developers of Chinese Language Support Systems. A few
dozen Chinese companies are marketing their proprietary Chinese-language sup-
port systems in this increasingly crowded market. Among them, the following
companies have a larger user base: Wangma Computer Co., Juren Computer
Group Co., Beijing Xiaojun Computer Co., and Beijing Legend Computer
Group.

Each vendor in this group has its own comparative advantage in either product
functions or marketing position. However,all these vendors face the same chal-
lenge: there are too many incompatible systems on the market, which lack a
common standard. At the same time, some localized software products devel-
oped by major foreign vendors have become available. It is difficult to tell, at
this time, who will be the winner in the competition for this big market. One
thing is clear, however, to both the software vendors and users: the current
situation, which lacks necessary standards among Chinese language support sys-
tems, has seriously limited the further development of the computer applications
in China. Most computer industry analysts believe that this situation must be
changed, and the change is coming soon.
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Commercial Application Systems

Comparatively speaking, general-purpose commercial application systems, in-
cluding management information systems (MIS) and accounting systems, are
relatively well accepted by medium and large enterprises in China. As the eco-
nomic reform deepens, the private sector has been growing and state owned
enterprises are confronted with serious challenges. Facing ever-increasing com-
petition, state-owned enterprises are being forced to improve their management
and efficiency. As more regions and sectors are opened to foreign investors,
foreign-funded ventures as well as those from other nonstate entities are mush-
rooming, and they require well-designed systems to control their business
operations.

Evidence suggests that the MIS market may have started to take off since
1993. According to a survey of 368 key state-owned enterprises by MEI in
1993, 18 percent have introduced complete MRP II systems; 30 percent utilized
some individual MRP II modules; and the rest (52 percent) have not started
using computers for production control and management. By the end of 1993,
most of the MIS software products in the market were imported. Some half
dozen foreign vendors had brought their MIS/MRP II products into the market.
The list includes: IBM’s bestseller, MAPICS; ASK Group’s MAN-MAN/X sys-
tem; TCM-EMS from EMS; the MFG/PRO manufacturing management system,
marketed by QAD-HP; the Oracle Manufacturing package from Oracle; Prod-
star’s MRP II software; Fourth Shift’s MRP II for Client/Server; and SSA’s
BPCS.

System Software Associates, Inc. (SSA), is the most successful MRP II ven-
dor in the market. Introduced in China in 1990, SSA’s Business Planning and
Control System (BPCS) has had over 150 users nationwide and accounts for 60
percent of the MRP II system market. SSA set up its solely owned China sub-
sidiary in 1992. The annual sales revenue for 1993 was estimated at U.S. $8
million, double that of 1992.

The accounting package market is quite different compared to MIS, which is
dominated by foreign products. In the case of accounting software, both the
system design and operations are largely affected by the legislation on account-
ing, taxation, and other related government policies. Since China is in transition
from a centralized planning economy to a market-oriented one, policies and
government regulations are continually changing. Until recently, Chinese ac-
counting rules were much different from the international standard. In July 1993,
however, a new set of rules, the ‘‘General Rules for Enterprise Accounting,”
was published by the Ministry of Finance, which required enterprises to follow
the international accounting standards. Up until then, the accounting software
developed out of the country were simply not applicable in China. Now, under
these changed circumstances, domestic accounting software has been rapidly
developed and become a fast growing area of the software subsector.

Approximately twenty accounting software products have been authorized by
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the Ministry of Finance. The authorization is required to market an accounting
software product nationwide. About another twenty accounting software prod-
ucts were authorized by provincial government agencies. The annual sales of
accounting software reached RMB 400 million (U.S. $47 million) in 1992
(China Computerworld 2/2/94, p. 37), with the following products as leading
players:

* Yongyou Accounting System, developed by Beijing User’s Friend Electronic Financial
Technology Co. Ltd.;

* Wanneng YYX General Purpose Accounting System, developed by Beijing Wanneng
Accounting Electronic Engineering Co.;

* Golden Spider Accounting System, developed by Beijing Golden Spider Software Sys-
tem Co.;

* CS&S Accounting System (for multiusers), developed by China Computer Software
and Technology Service Corp. (CS&S).

Most of the products were originally developed for MS-DOS systems, except
for a few accounting systems, which are designed for mid-range systems. Some
leading vendors have introduced new versions of their products to support Win-
dows and the multiuser environment.

Database Management Systems
A common sequence is usually followed when different categories of software

products enter a new emerging market: operating systems and basic system
software first, followed by application software, then database management sys-
tems, and later, system management software and tools. This pattern can be
found in cases when the market expands to a new concept or platform, as hap-
pened with open systems, or to a new geographic area, as is happening in China.
With the rapid increase in demand for new application systems, database man-
agement systems and related software products are becoming more important to
both the software vendors and the users in system development and mainte-
nance.

The most widely used PC database systems are dBase and FoxBASE. As with
the PC application systems, Chinese language support is also important to PC
database systems. Recently, Borland developed the dBASE IV 2.0 Chinese ver-
sion jointly with Beijing Hope Computer Co. The latter maintains a close con-
nection with the Computing Technology Institute of Chinese Academy of
Sciences, the top research institute in computing technology.

In the UNIX-based relational database system market, all the world leading
companies have aggressively participated in the competition in China.

When it opened its China branch (in 1986) and then registered Oracle China
Co. (in 1991), Oracle was the first foreign software company to set up an in-
dependent Chinese subsidiary. Oracle China has increased its sales almost ten
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times since 1990, and it achieved an annual revenue of U.S. $8.5 million in
1993. Oracle estimated that the 1994 revenue from China would exceed U.S.
$10 million.

Until 1992, Oracle enjoyed the advantage of being the only major database
vendor in the market. However, Oracle China eventually came to face the same
competitors as in the other major markets in the world: Sybase, Informix, and
Ingres. Confronting the new market situation, Oracle China’s strategy is to pro-
vide a ‘total solution’’ and better services to the customers. In addition to its
core product line, the Oracle 7 database systems, Oracle China is promoting its
application software, especially the accounting and OA systems, as well as sys-
tem management tools. Meanwhile, adopting from the Oracle University system
in the United States, Oracle China has held training courses at more than ten
universities located in the main cities of the country. These training courses
offer licenses to graduates that enable them to be recognized as Oracle system
experts in the country, and thus have gained vast popularity.

Sybase has shown impressive growth in the market since it set up Sybase
China subsidiary in 1991. With its System 10 database system product, Sybase
intends to make its leading technology appealing to Chinese users. In less than
three years, Sybase products have been accepted by users in industries such as
electric power, oil and gas, railway, telecommunication, education, and defense.
In 1993, Sybase China reached over U.S. $6 million in sales revenue. Sybase’s
vice president, Dominic Gattuso, told a Chinese audience in Beijing in Septem-
ber 1993 that Sybase will continually invest in this attractive market, making
Sybase the number one database systems supplier in China within a couple of
years (China Computerworld 12/1/93, p. 35). As an important action for this
target, Sybase set up a software research center in Beijing, which will provide
stronger support for the Chinese customers as well as conduct localization for
the Chinese and Korean market.

Compared to Oracle and Sybase, Informix is a latecomer to China. Although
some Chinese users have used Informix products since 1980s, Informix did not
open its China office until 1993. Since then, Informix has gained over 300 user
sites in less than a year.

3.3 SYSTEM DEVELOPMENT AND MANAGEMENT TOOLS

Currently, most Chinese users are busy installing the new computer systems
and trying to get them to work properly in their changing business environment.
At this stage, the value of the systems development and management tools has
not been recognized by the ordinary users. On the supply side, many software
vendors are not willing to penetrate this particulate part of the market without
first knowing clearly what the market requirements are.

A few leading foreign software companies, however, did make efforts to
investigate the market potential and introduce system management tools into the
country.
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As mentioned in a previous subsection, Oracle aggressively introduced de-
velopment support tools as a part ofits strategy to differentiate itself from its
competitors. Some independent CASE software vendors, such as IDE and Arier,
have set up a distribution channel in China to deliver their products. Since
development efficiency and software product quality have become high priorities
on the checklist of software development projects, development support tools
will be accepted by increasing numbers of customers.

Some users of mission-critical systems, such as major banks, energy and
electric power companies, and some leading manufacturing companies, have
shown interest in system management software. Candle Corp. has demonstrated
its Omegamon II performance management software and other automation prod-
ucts to several large IBM mainframe sites. Landmark Systems Corp., another
leading system performance management vendor, has delivered its key product,
the Monitor series, to its first Chinese customer, Motorola China Co. in Tianjin.
Landmark has assigned Beijing Shihua Electronic Technology Co. as its China
distributor; the latter has maintained strong connection with MEI and has direct
access to the information of numerous computer users nationwide.





4

Characteristics of the
Software Market

With a unique economic, social, and cultural background, China’s software mar-
ket is in its primary stage of development. Many agree that some characteristics
of the market are very unfamiliar to software vendors from industrialized coun-
tries. In this chapter, we will analyze the different aspects. The topics that most
foreign software vendors are interested in will be addressed, such as localization,
software market culture, and copyright protection issues.

4.1 LOCALIZATION

Internationalization is thought to be the key for software products to be suc-
cessful in today’s increasingly integrated global market. Internationalization is

a process of making software products adaptable to the local market environment
which can be identified by language, culture, social and economic systems, or
other distinctions. In this book, we use localization to describe both the actual
processes of adaptation to a local market and adaptation to the Chinese market
in particular.

Basic Concepts of Localization

Chinese Character System. It is said that Chinese is among the most difficult
languages in the world. This is mainly because of the Chinese character system,
which is fundamentally different from those of Roman alphabetical languages
such as English, French, or other Western languages. In this section, we mainly
focus on Chinese as a written language, or the official language—Mandarin,
ignoring many different dialects which differ from Mandarin mainly in their
pronunciation.
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Over 80,000 characters (Hanzi) are collected in the Chinese dictionaries, al-
though the 2,000 to 3,000 most often used characters cover around 90 percent
of everyday use. Each character may have more than one pronunciation. One
character usually has multiple meanings, which depends upon the combination
with other characters (i.e., its position in a phrase, a proverb or a sentence).

Two Chinese character systems are currently used worldwide by Chinese
people from different geographical areas, although they are not drastically dif-
ferent.

1. Traditional Chinese characters: the characters in this system are basically the same as
those used centuries ago. These characters are usually complicated and especially
difficult for handwriting. The traditional character system is the standard in Taiwan
and Hong Kong, and it is also widely used among overseas Chinese people.

2. Simplified Chinese characters: intended to ease the difficulty of reading and hand-
writing, the Chinese government introduced the simplified Chinese character system
in the 1950s and requested all publications in China to use only simplified characters.
In addition to China, Singapore, where Chinese is one of the four widely accepted
languages, also claims the simplified characters as the country’s standard.

The two systems share many common characters, and the difference only exists
in the number of ‘ ‘brush strokes’’ in one character. Thus, in most cases, a person
who can read one type of character can also read or guess the meaning of most
characters in the other system.

The simplified Chinese character system, together with the scheme for the
Chinese Phonetic Alphabet (Pinyin), represents an effort to standardize the Chi-
nese language and facilitate its internationalization, that is, the learning and
utilization by non-Chinese. In fact, Japan, as another country which uses Chinese
characters, took similar steps to standardize and simplify the Chinese characters
used in its language. Many ‘‘Japanese-style’’ simplified Chinese characters have
become de facto standard in Japanese, and ‘‘Romaji’’ is no longer only a pro-
nunciation indication system but now provides a convenient keyboard input
method in processing Japanese electronically. On the other hand, associated with
the strengthening cultural, economic, and technological information exchange
between China and other Chinese-speaking economies, traditional characters
have made a recent comeback to the mainland after almost forty years, especially
in the coastal provinces, where newspapers and magazines printed in traditional
characters can be easily obtained.

Chinese Character Input Methods and Internal Code Systems. To process
thousands of Chinese characters by computer, one of the fundamental problems
is how to provide a ‘bridge’ for computers to understand the Chinese characters
that are input by means of using conventional keyboard. The study of methods
of inputting Chinese characters started in the 1970s, and up till now, some 100
methods have become available for actual computer operation. Due to historic
reasons and basic distinctions between character systems, different Chinese-
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character input systems were separately developed and adopted by the local
computer industries in different geographic areas. Methods that have gained
significant user bases include:

1. Chinese character input methods developed in mainland China: this group includes
Pinyin, Wubi, Wangma, CCDOS methods, and others. The software products with
Chinese-language support functions developed in China usually support multiple
methods within this group.

2. The methods developed in Taiwan: Zhuyin, Changjei, and Dayi are the most widely
used methods in this group and are supported by those software products developed
in Taiwan.

Due to the capacity limitation of computers, most Chinese software can pro-
cess only a subset of the Chinese characters selected on a greatest-use basis.
These subsets are defined by internal code systems. Closely related to the Chi-
nese-character input methods, the two most widely adopted internal codes for
Chinese characters were individually developed in China and Taiwan:

1. GB Code: this standard was developed in mainland China based on simplified Chinese
characters. Most software developed in China adopts the GB internal code to support
those Chinese-character input methods, such as Pinyin, Wubi, and Wangma, used by
Chinese users. GB Code is in a hexadecimal number format and is mostly used in
software development by programmers or professional users. A variation of the GB
Code called Quwei Code, which consists of four decimal digits, is often used by
ordinary users since it is much easier to handle.

2. BIGS5 Code: this most popular internal code system used in Taiwan is based on tra-
ditional Chinese characters. The system is used in Chinese software developed in
Taiwan to support Zhuyin, Changjei, Dayi, and other Chinese-character input methods
in the mainstream in Taiwan as well as in other places using traditional Chinese
characters.

Some artificial intelligence technology has been introduced into this field re-
cently, associated with the new developments in both computer technology and
Chinese-language processing studies. In the latest software products, users can
improve their input efficiency greatly thanks to new functionalities, such as
associative relation functions, learning functions, and fuzzy logic.

Based on this brief introduction, it is not difficult to realize how numerous
are the methods and how fierce the competition in the arena of Chinese language
processing. It is true that each of the methods or systems contributed, in different
degree, to the development of technology for electronically processing Chinese
language. On the other hand, it is true that extra resources have to be spent for
the software developers to support the many user groups that prefer different
methods. Meanwhile, at the present time, many computer users complain that
they are confused by having too many methods on the market rather than ben-
efited by having alternatives.
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The speed of input, in many cases by personnel who are well trained for a
particular input method, used to be the most important criterion for evaluating
an input method for Chinese characters. This was not unusual decades ago, when
computer keyboards could be touched only by specialists wearing white gloves.
Today, however, computers have become far more common and popular, and
most of the people who key in Chinese characters on a keyboard are not com-
puter specialists. It has been realized that an input method has to be made user-
friendly and ready to serve ordinary computer users who lack special training.

Some Chinese software analysts predict that in the next few years, Chinese
character input will become the ‘ ‘bottleneck’ of computerization in China. They
suggest that ease of use and standardization will be the most important consid-
erations in developing and evaluating input method and code systems for Chi-
nese characters.

Documentation and Translation

In China, many users (even software developers) have not yet realized that
in addition to the program itself, the documentation is an important part of a
software product. In this area, most foreign-developed software has obvious
advantage. However, to make a foreign-developed software product acceptable
to Chinese customers,it is very important to translate the documentation, man-
uals, and screen text correctly into the Chinese language. The localization of
documentation plays a role as critical as the program itself for the success of
the product.

The Needs for Localized Documentation. Currently, few foreign-developed
software programs provide documentation in Chinese, other than those basic
system software, word processing, and OA software products that support the
Chinese-language environment. Several features of the software industry have
contributed to this situation.

First, insofar as many imported software products are used for engineering
and other special systems, such as CAD systems, software products are usually
numerically oriented and graphic-intensive. The users who have knowledge of
a special field can handle the operation of the software relatively easily, without
heavy reliance on the manuals.

Second, the computer technicians who use the special systems are among a
small group of the most highly educated specialists in the country. Usually, they
can at least read the English manuals, and many can communicate in English
on the technical issues. This is the common situation in mainframe and some
mid-range system sites.

Third, and most important, competition in China’s software market is not as
fierce as in other developed nations. The main reason for importing foreign-
developed software is simply because no domestic software is available. Since
the size of the market is limited at this time, not every foreign software vendor
is willing to explore pioneering opportunities, which usually means higher risk
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and requires a certain initial investment. As a consequence, one or a few foreign
vendors can dominate the market in a particular field. Currently, in order to
obtain the basic functionalities, many users have to tolerate and bear the cost of
having to translate the documents themselves.

This situation is changing very rapidly, however. Localization has become
one of the top items on the list that Chinese users require for foreign software
products, especially PC software.

Complete localization is required for PC basic system software and OA soft-
ware, which includes accommodating Chinese text and data, translating manuals
into Chinese, incorporating Chinese specific application features, and other re-
quirements for localization. On the other hand, for other software, some degree
of localization will be appreciated by the users and thus will create an advan-
tageous marketing position for the company. Staged localization is considered
a practical approach. The order of adopting different levels of localization will
largely depend on the type of product, application, and potential customers. A
possible choice, which may be mainly suitable for application software, would
be to translate the text and manuals first.

Language and Cultural Issues. Chinese is a very different language compared
to English because of numerous historic and cultural differences as well as
linguistic distinctions. When translating English texts and manuals into Chinese,
special attention is required to ensure that the translation is not only technically
correct but also fits the customs and social norms in the country. Here are some
examples.

1. Date and calendar: the Gregorian calendar has been adopted in China since 1949. The
standard order of displaying dates is year/month/day, and the standard format is
YYYY.MM.DD or YY.MM.DD (e.g., 1995.10.1. or 95.10.1). To prevent confusion, it

is necessary to keep in mind that neither the American (month/day/year) nor European
order (day/month/year) should be used in the text and the manuals.

2. Yes-no logic: in Chinese, yes-no logic can be complete opposite to that in English in
some circumstances. For instance, to answer the question, ‘“You did not do this, did
you?’ one would answer, ‘‘No, I didn’t,” in English, while a Chinese speaker would
answer, ‘“Yes [meaning ‘‘right’’], I did not do it.”’

3. Partial negation logic: this is another case that may cause potentially critical misun-
derstandings. The statement, ‘‘Execution of this command will not delete all the

files,” does mean that some files will be deleted by executing the command. However,
since there is no equivalent partial negation logic in Chinese, to translate the statement
verbatim into Chinese will lead usersto think that it means, ‘ ‘Execution of this com-
mand will not delete any files.”

4. Counting system: in Chinese, there is a change of expression at every fourth place
when counting large numbers, instead of every third place, as seen in English. Wan
is the Chinese word for ten thousand (10,000), and Yi is the word for one hundred
million (100,000,000).

5. Measuring systems: generally, metric measuring systems are the standard used in
China, except a few cases such as nautical measures.



62 China’s Computer Industry: Past, Present, and Future

6. Names and addresses: in Chinese tradition, Chinese names always have the surname
preceding the given name in both written and oral language (for example, Deng Xia-
oping’s last name is Deng and first name, Xiaoping). Some English publications pub-
lished in China also put Chinese people’s surnames first and given names second to
observe the Chinese tradition. However, in many cases, Chinese names are written in
the same sequence as in English (i.e., given name first and surname last). There is no
standard, and it can be confusing.

Until now, there has been no standard format for addresses in the country. Usually,
country, province, city, and postal code should precede the street name, but the street
name may be paralleled with (or replaced by) the title of the company or name of
the building. The street/city/state format used in the United States cannot be used for
input, display, and print. On the other hand, the Japanese address format can fit the
situation in China much better, although it does not match completely. Thus, the
software should be flexible when dealing with the format for addresses.

Terminology. As readers will realize, choosing proper terminology is one of
the most difficult parts of technical translation. This is especially true in the
case of translating foreign software documentation into Chinese. On one hand,
the rate of development of software technology is so fast that it is not unusual
that even the software vendor itself cannot satisfactorily handle the new termi-
nology in the original documentation. On the other hand, the unique ‘‘character-
only’ structure makes it very difficult to express a lot of the new technical
terminology in Chinese.

Since there is no alphabet in Chinese, it is impossible to keep the original
English as is in the translation, as one can do with most European languages.
Even in Japanese, thanks to the ‘‘Katakana’’ system, the new terminology can
be ‘‘translated’’ directly, based on its pronunciation. Chinese translators, how-
ever, must figure out the meaning of the new terminology and then try to ‘“‘cre-

ate’’ a Chinese counterpart. This process is very time-consuming, and the quality
of the translation largely depends on the translator’s specialty on the software
technology. Furthermore, the same terminology may be translated differently by
different groups of Chinese people, even for the most basic terminology. As a
famous example, in China, ‘‘computer’’ is translated as jisuanji (‘‘computing
machine’’), but it is called diannao (‘‘electric brain’’) in Taiwan and Hong
Kong. People can also easily find other unmatched translations in China and
Taiwan for such frequently used terms as ‘information,’ ‘‘hardware,”” and
“‘software.”’

No one expects that this above situation can be improved over night. How-
ever, it is the software vendor’s mission to have the Chinese users understand,
become familiar with, and start to like its software through a user-friendly,
localized screen display, text, and manuals. The following are recommended
methods to improve the quality of translation of terminology.

1. Refer to the glossaries used in latest authoritative publications.
2. Keep the consistence throughout the documentation and avoid utilizing different trans-

lations for the same terminology.
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3. In the case of uncertainty, note the original terminology by putting the English words
in parentheses following the translation.

4. Have native Chinese users (or partners) review the translation, and if time allows, ask
them to translate the Chinese version back into English for the purpose of checking.

Localization Is the Key to Success. Zhongguan Cun, ‘‘Mid-way Village’’ in
Chinese, is called ‘‘China’s Silicon Valley’ and boasts over 1,400 computer
companies located on a three-mile-long street in the western suburb of Beijing.
Until recently, only Chinese companies were there (many of them among the
most successful and well-known in the country), developing their products and
delivering them to customers in different parts of the country. Zhongguan Cun
was considered the final ‘forbidden city’’ for China’s domestic software ven-
dors, in the same sense as the language-processing and OA software market
used to be dominated by Chinese vendors (the language was thought to be too
difficult for foreigners). However, today’s marketplace for software products is

rapidly changing. Microsoft, Lotus, and WordPerfect have opened their offices
right at Zhongguan Cun, and the localized software products developed by these
foreign vendors are competing directly on the market with domestic-developed
software. The Chinese software industry was greatly shocked by the new de-
velopment, and local software companies exclaimed that ‘‘the foreigners have
invaded our village!”

Starting with the case of PC software,it has been clearly realized that local-
ization is certainly the key to success for foreign software products in China.
The reason is fairly simple: associated with the rapid computerization in many
sectors of the country, increasing numbers of nonspecialists will have accessto,
and rely on, the information provided by computerized systems, and hence by
various software products. These people consist of middle-level managers, work-
ers on the production lines, and general office staff. With a university enrollment
rate of a mere 3 percent and a secondary school enrollment rate of 44 percent
in the country (SSB 1994), few people in these groups can read English.

Many foreign companies have realized the importance of localization and
invested in this field. Not surprisingly, these vendors are the most successful in
the market. In terms of localization and its importance to the success of software
products, what happened in Japan can be considered relevant to China since
there are a number of similar issues faced by foreign software vendors in the
two markets. The software giant Microsoft has been the center of attention
among the people of the computer industry in the Pacific Rim since it announced
its Japanese version of Windows (Windows 3.1J) in May 1993.

With strengthened Kana-Kanji conversion (an input method widely used in
Japanese language processing) and other Japanese language—processing support
functions, Windows 3.1J became the hottest ticket in the Japanese PC industry
and sold 65,000 copies in just two days after becoming available. Compared to
the success of Windows 3.1] itself, the chain reaction was even more powerful.
For a long period of time, NEC’s PC-98—series PCs, which run on a proprietary
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operating system that is incompatible with Microsoft MS-DOS, have dominated
the Japanese market, with some 60 percent of the market share. Why could NEC
keep selling its PCs to Japanese customers at a price almost 50 percent higher
than that in the U.S. market? Different people may give different arguments
based on their own point of view. However, most analysts agree that a lack of
localized software is one of the most important reasons, if not the most impor-
tant, for the failure of major U.S. vendors to sell their PCs in Japan. Conversely,
with over 15,000 Japanese application software packages available for the PC-
98-series PCs, NEC enjoyed a decisive advantage over the foreign competitors.

The situation changed when Windows 3.1] was introduced. Both Japanese
users and independent software vendors liked its ease of use and Japanese lan-
guage support functions. In the wave caused by the entry of Windows 3.1J in

Japan in 1993, the market share of imported PCs plunged and NEC's share fell
to below 50 percent.

Based on the performance of Windows 3.1J in the Japanese market and the
success of Windows 3.1C in China (described in Chapter 3), people saw good
evidence that localized software is the key to success in a country where the
language and computer culture are different from that of the West. A Microsoft
development division has been set up in the United States to localize the English
software products for the Asian countries. With the leverage of its Windows
3.1C, Microsoft is considered to have a leading edge in the competition. The
software company claimed that its target is to have a Chinese version available
within six months from the announcement of the English-version software prod-
ucts. In the list of localized products that Microsoft will soon introduce to the
Chinese market, users can find OA application products, such as Word, Excel,
and Power Point, as well as program development languages and tools such as
Visual Basic and C++.

Being the highly visible software vendors in the market, Lotus and Word-
Perfect also demonstrated their commitment to the market by actively localizing
their products. Lotus’s localization strategy emphasizes cooperation with Chi-
nese vendors. The joint development project of the Lotus 1-2-3 Chinese version
was an important success and made Lotus a leading vendor in the spreadsheet
market in that country. By working closely with more than ten local software
developers and VARs (value added resellers), Lotus has started to enjoy the
fruits of its investment in the market. Some of Lotus’s popular products, such
as Lotus 1-2-3 for Windows, Ami Pro, and CC:Mail, are now available in
Chinese versions. Based on the positive response from Chinese users, some
industry analysts expect that Lotus’s products will further improve their market
position in the near future.

WordPerfect set up its Chinese-language development center in Singapore to
take advantage of the availability of technically experienced development staff
as well as the fact that it is the same language environment as in China.

Localization is not only important to the software vendors; IBM also showed
strong concern. After DEC and the Japanese company Casio, IBM acquired the
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patent on the Chinese-developed ‘“WUBI’’ system, one of the most popular
Chinese-character input methods. There is no doubt that these foreign companies

will be benefitted by being able to provide this well-accepted system as part of
their solutions. Even with its PC hardware products, IBM paid special attention
to convincing the Chinese users that IBM’s PC can properly support the most
widely used Chinese software and localized foreign software. In the trade show
for the PS/Value Point product line at the luxury Lufthansa Center in Beijing,
in spring 1994, IBM demonstrated dozens of PS/Value Point PCs running Mi-
crosoft Windows 3.1C as well as software products developed by Chinese ven-
dors such as Chinese Star for Windows and the Fangzheng Chinese language
support system.

4.2 CHALLENGES AND OPPORTUNITIES

Compared with the hardware market, China’s software market is more im-
mature, due to historical, cultural, and economic reasons. In this economy, users
as well as producers have many misconceptions about software, and there are
problems in enforcing the protection for intellectual property rights. However,
there is no reason to be discouraged because the potentials of an emerging
market far outweigh the costs of overcoming these problems. In this section, we
review the major problems and challenges that may be confronted by foreign
software vendors, as well as reasons not to be discouraged and the basis for
such optimism.

Software Culture: A Historical Background

Software as a Commercial Product and Productive Asset. The concept that
software belongs to the category of commercial products in the same sense as
computer hardware and other equipment has yet to be widely accepted in China.
Many current problems in the development of the software market, such as
copyright infringement, are caused by this nonrecognition of the value of soft-
ware as a productive asset.

China is a low-income developing country, which has been opened to foreign
trade and technology only for less than twenty years. It is undeniable that people
are unfamiliar with the concept of invisible assets. Until recently, few enterprises
would consider patents or technology as well as brand names as their invisible
assets, and they took no account of invisible factors in calculating total assets.
Obviously, computer hardware is visible, but software is not. Thus, traditionally,
hardware was treated as a productive asset and means of production, but soft-
ware was not. Therefore, it is not widely accepted that software and other intel-
lectual works have commercial value and that one needs must pay to use them.

Some argue that this is not uncommon in other countries, and that a similar
mind-set—that the value of software tends to be underestimated—used to exist

in the developed countries decades ago; moreover, there is little that can be done
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in this environment. In our opinion, however, China’s software market will not
be able to grow and mature without changing this misconception about the value
of software. During the process of building a market economy, China needs to
deal with this problem head-on and to educate producers as well as consumers
about the value of invisible assets. Moreover, this is also a key to the successful
protection of intellectual property rights. Actually, the process of transforming
this culture has already begun: with the establishment of evaluating agencies for
invisible assets, the value of software, patents, technology, and other intellectual
works has been gradually acknowledged and appreciated by many people in
various sectors, including managers, entrepreneurs, engineers, and government
officials, as well as by workers. Meanwhile, the participation and constructive
cooperation by foreign software vendors will contribute to and speed up the
process, and the development of China’s software market will eventually benefit
the foreign vendors themselves as well.

A Vicious Circle. The second type of misconception is that many computer
users tend to think that the software will, and should, come with the computer
hardware, as in the case of systems software provided by the hardware vendors.
As a result of this misconception, it is usually difficult to get funds for pur-
chasing or upgrading software unlessit is associated with new hardware instal-
lation.

Until recently, there was no software market to speak of and, consequently,
very few commercial software products were available. A large proportion of
application software was developed in-house, due to the influence of the ‘‘self-
reliance’’ policy, which affected decisions not only at nation level, but also at
the enterprise level. Most ofthe local software companies were generally limited
to developing software for individual customers according to their specifications,
on a customer-by-customer basis. Consequently, these software companies had
hardly any market-oriented product of their own and acted only as subcontrac-
tors.

It is not difficult to imagine that the software developed in such a fashion
was associated with poor quality, lacked proper documentation, and was too
specific to be marketable. This became a vicious circle: the nonavailability of
software on the market forced users to rely on in-house—developed or ‘‘cus-
tomer-designed’’ software, but software products designed in such a way were
often nonmarketable; moreover, both problems exacerbated the underdevelop-
ment of the software market.

Software Copyrights. Many software industry specialists agree that copyright
is one of the top concerns of many foreign software vendors. In fact, due to
problems in protecting copyrights, many foreign software vendors have been
discouraged to approach the Chinese market at this time. In the meantime, the
Chinese software industry is obviously being harmed by the poor protection of
copyrights as well.

Issues related to software copyright and other intellectual property protection
have raised the attention of the international community and become the source
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of trade tension between China and the United States. In 1994, the Business
Software Alliance (BSA), a U.S. industry group with members from many major
computer companies, such as Computer Associates, Lotus, Microsoft, and Nov-
ell, compiled a report to the U.S. Trade Representative (USTR) on the world-
wide situation of intellectual property protection. According to this report, the
losses to U.S. firms caused by illegal copying of software amounted to U.S.
$12.8 billion each year worldwide, and the estimated losses from China reached
U.S. $332 million annually (AWSIW 7/4/94, p. 7). The report put China, to-
gether with a few other countries, on a blacklist of poor protectors ofintellectual
property.

The U.S. government announced in April 1994 that under the special 301
provision of U.S. trade law, sanctions may be imposed on China’s exports to
the United States, if China failed to take satisfactory steps to improve the en-
forcement of laws protecting intellectual property rights (AWSIW 5/30/94, p.
1).

The actual situation is undoubtedly serious, especially in the case of PC soft-
ware. The enforcement of copyright law is difficult in this area since copying
PC software is technically easy and various illegal copying activities exist at
different levels. Some illegal copying activities, especially in remote areas, even
come in the form of ‘‘technical service’’ businesses that run undisguised ad-
vertisements in the local newspapers.

If we say that violations of software copyrights have made the major foreign
vendors worry about profits and future opportunities in the market, we must
also acknowledge that it has threatened the survival of many Chinese software
developers as well. Facing this situation, Chinese software companies have taken
action to protect themselves in various ways.

The Chinese-Language Support Card, or ‘‘Han Ka’ in Chinese, is a good
example. Chinese-language support systems attract the largest demand from Chi-
nese PC users, and this is also one of the few areas where Chinese-developed
software products have successfully secured the market share. A few dozen
Chinese vendors compete in this market, with their products, all called ‘‘Chi-
nese-language support card,”’ coming in a very unique form. Being software in
nature, these products are designed and packaged in different forms of extension
cards, which makes them look like hardware. The main reason for doing this is
to protect the software against illegal copying, since the programs and data are
put into read-only memories (ROMs) with protection and are supposed to be
difficult to copy.

This design, however, has some obvious and unavoidable disadvantages.
Since the internal dictionaries of these products are kept in the ROMs, the access
speed is affected by the ROM and the data bus. Each card occupies an extension
slot, which is hard to install in notebook PCs and often causes conflicts with
other systems, especially when used in a network environment. Because of the
difficulties in distributing and installing the cards, conducting upgrades and ver-
sion control become complicated processes. The components and assembly costs
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keep the price of these products high and affect the profits of the vendors. Even
the sole major advantage, namely, the protection against illegal copying, has
been losing its effect over time. It has been found that some popular card-type
products developed by prestigious Chinese software companies, such as Fang-
zheng and Wangma, are being illegally reproduced and sold on the market.

At this time, no statistics are available on the total loss to China’s computer
industry caused by the violation of software copyrights, except for the BSA
report, which gave an estimate for losses to U.S. companies. However, the crit-
ical situation and its serious consequences have been widely recognized.

New Improvements on Copyright Protection. Since the 1980s, China has for-
mulated many laws and policies intended to improve the protection of the soft-
ware copyrights, trademarks, patents, and other intellectual properties. The
Trademark Law and the Patent Law came into effect in 1983 and in 1985

respectively, marking the beginning of China’s modern legislation system on
intellectual property rights. The Copyright Law was passed in September 1990
and came into effect in June 1991. In the same year, the Regulation for Copy-
right Protection for Computer Software went into effect. The State Bureau of
Patents also drafted regulations concerning the copyright registration for com-
puter software. Thus, the legal infrastructure is largely in place.

Along with opening its trade and investment, China has joined the most im-
portant international organizations and treaties on intellectual property protec-
tion, such as the World Intellectual Property Organization (WIPO) (in 1980),
Paris Convention for the Protection of Industrial Property (in 1985), and Madrid
Agreement Concerning the International Registration of Marks (in 1989). In
1992, China became a member of the Berne Convention for Protection of Lit-
erary and Artistic Works, as well as a member of the World Agreement on
Copyrights. Several recent positive developments show that China is seriously
challenging the problems involved in copyright protection (see also Section 8.4
and Table 8.5).

One of the important developments is that China has been trying to improve
its cooperation with the international community. Through a series of official
meetings held by the Chinese State Council and public speeches by high-level
officials, China has committed itself to make its laws and legislation on intel-
lectual property protection match those that are widely recognized in the world.
Meanwhile, China allowed international organizations to conduct investigations
and other related activities. For instance, China supported a series of interna-
tional seminars on software copyright protection, which were held in Beijing in
1993-1994. Beijing's Intellectual Property Tribunal also initiated a raid against
software copyright violations in the capital city (AWSIW 7/4/94, p. 7). All these
activities were originated by BSA, which had published the original report show-
ing that the U.S. companies were suffering huge losses in China due to software
copyright violation.

Another meaningful development is that China has shifted its focus to the
enforcement of copyright laws, instead of only paying lip service. In Beijing
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and several other major cities, special courts were established to handle cases
related to intellectual property violation. Some multi-million-dollar (U.S.) law
suits caught much attention in the computer industry and gave serious warnings
against those illegal activities. In Chapter 8, we will discuss in further detail the
laws and regulations on intellectual property and software copyrights as well as
other related issues.

In sum, much more improvement in this area can be expected since both the
users and the vendors, as well as the government, have realized that China’s
software industry and market cannot grow unless software copyrights are well
protected. Thus, there is a strong basis to be optimistic, although any thorough
change will take time to achieve.

Unique Opportunities Provided by the Software Market

The unique characteristics of a market often provide opportunities that cannot
be found in other circumstances. Given the uniqueness of China’s software mar-
ket, foreign software vendors might find the following tips useful. The direct
export of software to China may or may not work, given the circumstances, and
use of the following ways of collaborating with Chinese partners may increase
the chances of success.

Joint Marketing with Local Partners. As proved by the experience of many
multinational companies, it is difficult for a foreign software vendor to achieve
success without various forms of cooperation with the local computer industry.
Building up local distribution channels is among the top considerations of the
foreign software vendors.

For many foreign companies with limited capital and other resources (espe-
cially the medium-and small-sized companies), it is almost impossible to bring
products directly into the market by themselves. Thus, joint marketing with local
companies is the most practical arrangement. Even for the software giants such
as Microsoft, marketing cooperation with Chinese software and hardware com-
panies plays an important role in the overall strategies. As with the important
national projects (see Chapter 5), most of the major opportunities are organized
by the Chinese government. In order to participate in these national projects, it
is essential to maintain a close partnership with local companies that have strong
connections with the related central government agencies.

On the other hand, Chinese companies also have efficient existing channels
to access the end users in different geographical areas and sectors. Thus, they
are in a favorable position to deliver the foreign software technology and prod-
ucts to the market. Currently, marketing foreign software products is popular
among Chinese companies for two reasons. First, it is highly profitable in the
country, and second, local companies benefit, not only by marketing the leading
foreign software products, but also through the prestige of those well-recognized
foreign companies and products, which can improve their competitive edge for
their own products and services. As a result, many Chinese companies want to
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handle foreign software products, and only those with strong marketing and
technical capabilities can get the chance. This is why many advertisements run
in the local computer newspapers by Chinese computer companies claim that
they are agents or distributors for certain prestigious foreign vendors.

In short, joint marketing of software products provides opportunities for both
foreign vendors and Chinese companies to be able to grow fast in the market.
We have seen that both sides have appeared highly motivated to form various
types of joint marketing programs in the recent years. It is expected that similar
types of arrangements will continue to be widely adopted in the future as more
foreign software vendors try to enter the market.

Joint Software Development. Here, by ‘development’ we mean both the
localization of foreign software and the development of Chinese market-oriented
software products. Since China’s language and cultural environment made lo-
calization a key factor to the success of the foreign software products, this
becomes another area that demands creative cooperation with the local computer
industry. Various types of cooperation have been adopted by many foreign ven-
dors, leading to various levels of success.

First, it is helpful to create a project within the organization of the foreign
company and assign the actual development task to a team consisting of native
Chinese staff. In some cases, the product development will be conducted in the
Chinese-speaking NIEs (newly industrialized economies), such as Taiwan and
Singapore. Microsoft's Windows 3.1C is a successful example here.

The most important advantage of this type of arrangementis that the foreign
vendor can put the whole development process under its own control. Mean-
while, the well-established development environment in the NIEs usually pro-
vides the best assurance for product quality and maintenance of a delivery
schedule. If combined with a joint marketing arrangement with Chinese com-
panies, this type of arrangement can be expected to achieve the best outcome
under current conditions. In fact, most of the major software foreign vendors
have adopted this method.

Second, arrange a joint development project with local partners. The success
of the Chinese version of Lotus 1-2-3 and other products jointly developed by
Lotus and a group of Chinese companies is a good example. This type of co-
operation can utilize the technology, experience, and know-how of both sides.
By a careful choice of partners that already have reputable products on the local
market, the jointly developed new software will be easily accepted by the cus-
tomers.

On the other hand, foreign vendors often find that to form a joint development
team and keep it operating smoothly is unexpectedly time-consuming. Our rec-
ommendation is to ‘‘do your homework’’ in advance. It is crucial to understand
the authorizing procedure in the country and to know the particular sector and
geographic area. In addition, examine the technical capability of the potential
partners and never overlook the importance of communication: make everything
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clear to your partners regarding management responsibilities, quality and sched-
ule control methodology, and financial arrangements.

Some foreign vendors and their China subsidiaries made efforts to organize
development projects within the country and employ Chinese computer technical
staff on a contract basis. Compared with the previously mentioned methods, this
type of approach is more aggressive and may be more promising in the long
term. The strategy here is to fully utilize the country’s low-cost workforce. It
has also been increasingly realized that Chinese software technicians are, on
average, well-trained and highly qualified compared to many other low-income
developing countries. Associated with the rapid growth of China’s software in-
dustry, local staff will eventually undertake increasing amounts of development
and other work in the foreign-funded companies. From this point of view, it is
worth the investment to acquire qualified local staff at the early stage and give
them the necessary training and responsibilities.

Joint Exports with China's Software Industry. Exports by China’s software
industry consist of two forms: software export and the service export of skilled
software development personnel. There is plenty of room for Chinese-foreign
collaboration here.

At present, China’s software industry is giving full play to its competitive
advantage in Chinese language—processing technology and low development
costs to promote its software exports. Some leading Chinese language—process-
ing software products, such as Fangzheng’s desktop publishing systems and
Suntendy’s Chinese Star for Windows, have achieved remarkable success, not
only in China but also overseas. With the current overall development capacity
of China’s software industry, however, it is difficult for other domestically de-
veloped software products to be recognized outside the country. Therefore, ex-
cept for Chinese language—processing software, almost all the exported software
consists of customer-designed applications under one-time contracts. In these
areas, the low development cost becomes an important consideration in the com-
petition for contracts. The software development and integration companies in

Japan, Taiwan, Hong Kong, and some other Asian countries are the main cus-
tomers for Chinese-developed software. Often, these products are not made
available to the overseas end users directly. Rather, the foreign software devel-
opment or integration companies bundle them together with other pieces of
software developed by foreign companies, which they then provide to the end
users as a system.

Exporting the services of skilled software development personnel has become
increasingly popular among both Chinese entities and some foreign companies,
as the benefits are becoming clear to both sides. On one hand, by working in
foreign companies, Chinese software development staff can become familiarized
with the advanced technical and managerial environment as well as earning
valuable foreign exchange. The foreign companies, on the other hand, can ben-
efit from employing low-cost, skilled workers from China—most of them
programmers—for their own software development.
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Japan is the most important destination ofthis kind of service export. In 1990,
that nation announced new immigration laws and relaxed rules concerning work-
ing permits for technical workers from other countries. This made it easier for
Chinese computer technicians to work in Japanese companies. Many major Jap-
anese computer companies, such as NEC, Fujitsu, and Hitachi, have various
arrangements with Chinese entities allowing their engineers and technicians to
work in the Japanese companies. Mid-sized and small Japanese software com-
panies are even more active in trying to employ low-cost software development
staff from China. To meet the requirements from both sides, some Japanese
organizations, such as the Japan Association of Economic Cooperation, provided
special services to introduce Chinese workers to the Japanese companies. Since
1992, finding itself faced with Japan’s longest recession since World War II and
a sharp decline of enterprise investment during the ‘‘post-bubble economy,’
Japanese software industry, especially the mid-sized and small software com-
panies, has experienced quite a tough period. Having had difficulties in getting
contracts from customers or subcontracts from the larger companies, their de-
mand for extra development staff has slowed down in recent years.

However, from a long-term point of view, we can expect the technical ca-
pability of Chinese software workers to be further improved and the cost of
such technical personnel to remain distinctly lower than that of industrial coun-
tries. Therefore, various service exports of skilled software development per-
sonnel will continue to be attractive to both the Chinese software industry and
foreign companies.
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Major Players and Major
Opportunities in the 1990s

After a description and analysis of China’s computer market by product, we
now turn to the specifics of how to access the market. First, one needs to know
the major players in the market—producers, buyers, and regulators, and their
behavior—and the major national projects and opportunities for the next ten
years; that is, the major areas of computer products application and which
projects are the targets for public investment. This information can help foreign
companies and investors to evaluate the market potentials and risks, and it con-
tributes to the strategic decision making on whether to enter, what product to
introduce, where and when to start, and what form of cooperation to use.

5.1 MAJOR PLAYERS AND THEIR CHARACTERISTICS

After fifteen years of gradual, market-oriented reforms, China still has the
characteristics of a planned economy in many aspects: state-owned enterprises
(SOEs) still dominate manufacturing industries, including electronics and com-
puters, as well as related sectors such as energy, railways, airlines, banking, and
telecommunications. The central, provincial, and local governments regulate and
intervene substantially in economic and business activities. In such an environ-
ment, enterprises appear to have different investment and spending behavior than
those in market economies. There are, however, newly emerged independent
firms (including some stock-issuing corporations, collective firms, and privately
owned firms) and joint ventures whose behavior is much different from SOEs
but similar to firms in market economies.

This section reviews the special institutional features of the computer indus-
try—the producers, buyers, and regulators—and investigates how these features
affect the behavior of major players. The first section thus focuses on the sup-
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pliers—major government agencies and producers in the industry—and the sec-
ond section, on demanders—examining the spending behavior of SOEs and
government agencies.

Administrative Structure

China is a unitary state with three levels of government: central, provincial,
and county. Under the central government (the State Council), there are over
forty line ministries, in which the Ministry of Electronics Industry (MEI) is the
one directly controlling and regulating the computer industry (see Appendix II
for a list of ministries and agencies under the State Council). The Ministry of
Foreign Trade and Economic Cooperation (MOFTEC) manages foreign trade
and investment. Both MOFTEC and the Bureau of Industry and Business Ad-
ministration (BIBA), together with corresponding agencies in provincial gov-
ernments, are in charge of implementing laws and regulations concerning foreign
investment and joint ventures.

China’s mainland consists of twenty-seven provinces or autonomous regions,
plus three municipalities directly under the central control—Beijing, Shanghai,
and Tianjin. In each provincial/municipal government, there are line departments
reporting to the corresponding central line ministries as well as the provincial
government. Corresponding to MEI, MOFTEC, and BIBA, the agencies in pro-
vincial governments are called bureaus or departments of Electronics Industry,
Foreign Trade, and Industrial and Business Administration, respectively. Simi-
larly, county governments also have a smaller number of line offices/divisions,
which report to the corresponding line departments in the provincial government.

There have been constant power struggles and conflicts between the central
line ministries (Tiaotiao) and provincial governments (Kuaikuai) during the last
45 years. Centralization in the 1950s to 1970s strengthened the power of the
line ministries, which designed, monitored, and implemented the central plans
(both the five-year and annual plans) at that time. During the economic reforms
since 1979, however, the number of product categories under central planning
have been reduced from 356 to less than 20, and the importance and the power
of central line ministries have been gradually reduced. Due to China’s sheer
size, decentralization is clearly appropriate since it gives provincial and local
governments more incentives to develop local economies through flexible pol-
icies better suited to the local conditions. Now, provincial and local governments
enjoy a substantial amount of autonomous power in allocating resources, in

approving investment projects, in setting up high-tech development zones or
other types of development areas, and in drafting regulations and making special
tax concessions to attract foreign investment. These local regulations are not
always consistent with the central ones, and they often vary widely across prov-
inces and autonomous regions.

Foreign investors and business executives need to familiarize themselves, not
only with the laws and regulations of the central government, but also with the
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corresponding agencies in provincial/local governments, as well as the provin-
cial/local regulations on foreign-funded businesses. This may serve you in three
aspects: to help you select the best location for your business where the invest-
ment climate is most favorable, to help you choose a good partner with the
appropriate technical and marketing capabilities you desire, and to help you
cut the red tape in getting approvals for your business from government agen-
cies.

Industrial Structure

When entering a market,it is necessary to know the industrial structure: how
many suppliers there are, and whether they are oligopolists or fairly competitive
firms. While Part I of this book provides basic information of the market struc-
ture by product, this section focuses on producers, their number and ranking,
and their ownership and features. Different behavior and characteristics may be
found in conventional SOEs, the newly emerged independent firms, and joint
ventures.

By the end of 1992, 209 computer manufacturing firms were under the su-
pervision of MEI, with a majority of them (60 percent) state-owned enterprises
accounting for 88 percent of the total fixed assets for the industry. Thirty-one
are joint ventures, accounting for only 8.5 percent ofthe total fixed assets. These
numbers, based on the Yearbook of Electronic Industry 1993 (MEI 1993), reflect
the domination of SOEs among computer manufacturing firms. In 1993, the
shares of independent firms and joint ventures dramatically increased, while
those of the SOEs declined. Since SOEs have been in the process of restruc-
turing themselves, they may convert to state-owned corporations or establish
subsidiaries that are independent corporations. In what follows, we discuss the
features of four types of enterprises in the industry: conventional SOEs, state-
owned corporations, collective firms, and private firms (see Table 5.1).

The first type is the conventional SOE, which lacks a corporate structure. In
many cases, these manufacturing enterprises are called ‘‘X Factory.” At these
conventional SOEs, the managers are government appointees and a contractual
responsibility system is in place. These enterprises usually have a long history
and have built up strong manpower and a fixed capital base over the years. They
have easy access to bank lending and technical support from the research insti-
tutes under the central government. The incentive structure of these SOEs, how-
ever, is still distorted, with a weak profit motive and a soft budget constraint.
Even though the managers now enjoy more autonomous power under the re-
sponsibility system, they do not have the freedom of hiring and firing, and in
most cases, they are not accountable for their losses. Some of these SOEs are
kept alive by the state even though they are losing money. Due partially to their
longer history, their technical staff may lack up-to-date knowledge on advanced
technology, their equipment might be obsolete, and their labor costs may be
high because of an aged workforce and the heavy burden of pension costs.
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Table 5.1
Size of the Computer Manufacturing Industry, 1992

Categories Number of Number of Value ofthe Fixed
Enterprises Employees Assets (Smillion)

Total 209 95,986 297.2

By ownership
SOEs 133 83,043 262.5
Collectives 45 8,348 9.2
Joint Ventures 31 4,595 25.5

By size
Large enterprises 15 35,774 130.7
Medium 32 23,790 71.3
Small 162 36,422 95.2

Source: Ministry of Electronic Industry (1993).

The second type is the (partially) state-owned corporation. The outcome of
China’s economic reform, these corporations represent the most active force in
the computer industry, especially in the areas of cooperation with foreign com-
panies and participation in major national projects, such as the Golden Projects
(see Section 5.3). Many important players mentioned in this book belong to this
category, such as Legend Group, Fangzheng, Great Wall Computer Group, Lian-
tong, and Jitong. Restructured into a corporation from conventional SOEs, var-
ious government agencies and other SOEs hold a controlling stake in these
corporations. Some of them may have sold stocks to employees and thus have
a ‘‘mixed ownership.”” These corporations are more independent of the govern-
ment than the conventional SOEs, with the board of directors and the manage-
ment responsible for all decision making. They have relatively stronger profit
motives and harder budget constraints than those in the first group, and they
behave more like modern corporations in market economies. Being operated
independently and efficiently, many state-owned corporations have become im-

portant profit centers of the parent SOEs. On the other hand, these corporations
can expect many supports from the parent SOEs, including financial support,
skillful technicalstaff, research results, channels to existing users, and new busi-
ness opportunities.

Another type of enterprise is the collectively owned enterprise (COE), in-
cluding township and village enterprises (TVEs). Compared to SOEs and state-
owned corporations, COEs usually have less access to bank lending and other
support, such as skilled technical staff. On the other hand, having strong profit
motives and a hard budget constraint, many COEs play active roles in the com-
puter industry and achieve remarkable successes. At this time, most COEs
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are small-to medium-sized, with a few fast-growing exceptions, which have
become big corporations. Stone Group is the most successful corporation among
the COEs. It received its initial investment from a TVE and maximized the
advantage of strong connection with a top-level computer research institute.
Since introducing the first electronic Chinese typewriter in the early 1980s, Stone
has been ranked among the top computer companies in the country.

Private enterprises (excluding joint ventures) in the computer industry are
usually small in size and engaged in software development, consulting, and
technical support. Some private ones have become competitive and grown fast
by introducing ‘‘hot’’ products, such as Beijing Xiaojun Computer Co., which
has been successful with its integrated desktop office-automation systems.

Both COEs and pure private enterprises have some disadvantages in obtaining
information, funding, and government contracts in major national projects such
as the Golden Projects. Facing increased competition from foreign computer
companies and joint ventures, all these types of domestic enterprises are expe-
riencing strong challenges. Many managers in these enterprises admit that they
have a feeling of crisis in today’s competitive environment. Without access to
updated technology and managerial know-how, the products of these enterprises
may not be able to compete with foreign products. Thus, it is a matter of sur-
vival, not choice, for these enterprises to upgrade their technology and products.
Comparatively speaking, state-owned corporations are in a preferred competitive
position in the 1990s computer industry. In addition to the advantages we de-
scribed here, it is also easier for these firms to conduct various forms of inter-
national cooperation, including being transformed into joint ventures, or to list
their stocks in domestic and overseas stock exchanges, thus becoming partially
privatized corporations. At this point, their behavior will not be much different
from corporations in the market economies. In fact, Legend Group listed its
stock on the Hong Kong stock exchange in March 1994, the first Chinese com-
puter company to go public in the overseas market.

International competition is forcefully changing the industrial structure of Chi-
na’s computer sector, as reflected in Tables 5.2 and 5.3. In Table 5.2, we provide
the ranks of the largest twenty computer enterprises of 1993 and their sales for
that year, along with their ranking and sales in 1992. Most of these enterprises
are newly established corporations or joint ventures, with only one conventional
SOE. Compared to 1992, the number and rankings of SOEs dropped signifi-
cantly in 1993. Table 5.3 presents the largest ten exporters in the computer
industry and their export sales in 1992. Naturally, all these enterprises are newly
established joint ventures, which enjoy access to updated technologies and mar-
keting channels to the international market. This trend will continue in the future
as long as China’s computer market remains open, and there will be little room
left for the conventional SOEs.

In terms of research and development, five research institutes are currently
under the supervision of MEI, and another nine institutes are affiliated with the
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Table 5.2
Ranking of the Twenty Largest Computer Enterprises, 1993

Ranking Name Sales (U.S. $ million)
1993 (1992) 1993 (1992)

1 (2) Beijing Legend Computer Group 350.6 (120.8)
2 (..) Shenzhen SEG Electronics Group 255.8 (.)
3 (1) China Great Wall Computer Group 187.9 (131.8)
4 (6) Beijing University Fangzheng Group 109.7 (47.7)
5 (4) Langchao Elec. Inform. Ind. Group Co. 96.1 (60.2)
6 (3) Shekou Technology Development Co. 71.4 (72.2)
7 (..) Shenzhen Shangda Elec. General Corp 65.2  (.)
8 (10)~~Weifang Huaguang Elec. Inform. Ind. Group 61.8 (25.6)
9 (95) Beijing Stone Group Co. 61.6 (504)
10 (7) Changjiang Computer (Group) Corp. 58.8 (42.0)
11 (8) Changbai Computer Group 56.9 (31.7)
12 (.) Beijing Kehai High-Tech Group 455 (37.1)
13 (15)  Nantian Elec. Information Ind. Group 43.4 (19.9)
14 (.) Yiantai Dongfang Elec. Inform. Ind. Group 37.8 (.)
15 (.) China Huajing Elec. Group 37.6 (.)
16 (9) China Magnetic Recording Equipment 372 (27)
17 (11) Nanjing Wire Communication Factory 33.4 (252)
18 (16) Fujian Star Computer Co. Ltd. 28.8 (17.5)
19 (13) China Software & Tech. Service Co. 23.8 (22.8)
20 (14) Shenzhen Suotaike Electronics Co. Ltd. 23.0 (20.8)

Source: “Twenty-one Computer Companies in the Ranking of Top 100 Electronic Enterprises,”
China Computerworld, 3/23/94, p. 1.

Chinese Academy of Sciences (CAS), a first-rate ministry-level research orga-
nization under the State Council. Their names are listed in Table 5.4. It should
be noted that research institutes affiliated with CAS have a concentration of
China’s first-class scientists and researchers, and the value of their research
results should not be underestimated. In recent years, these scientists and re-
searchers have been allowed to set up independent companies and commercialize
the results of their research. Thus, computer companies affiliated with CAS have
mushroomed in Zhongguan Cun (known as China’s Silicon Valley), gaining a
remarkable market share in the areas of PC hardware and components, Chinese-
language processing systems, and many other products. In fact, some, such as
Legend Group, have become the top-ranking companies in the entire computer
industry. These companies would be ideal partners for Chinese-foreign joint
ventures, since they have strong technological and human capital bases and great
potential (see Table 5.5).
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Table 5.3
Exports of the Major Computer Enterprises, 1992

Rank Name Exports (U.S. $ million)

1 Shekou Technology Development Limited 110.0
2 Beijing Legend Computer Group 593
3 China Great Wall Computer Group 13.2
4 Langchao Electric Information Industry Group 10.9
5 Beijing Stone Group 79
6 Tianjin Zhonghuan Computer Company 73
7 Changbai Computer Group 54
8 Changjiang Computer (Group) Corp. 43
9 China Recording Equipment, Inc 42
10 Weifang Huaguang Information Industry Group 3.6

Source: Ministry of Electronic Industry (1993).

5.2 TRADING IN A TRANSITIONAL ECONOMY

Who are the major buyers in China’s emerging computer market—and what
is their typical spending behavior? Four groups of buyers can be identified in
China’s computer market: first, large-and medium-sized conventional SOEs; sec-
ond, government agencies and nonprofit organizations such as universities and
research institutes; third, independent corporations, joint ventures, and foreign
companies; and fourth, a small group of individuals and collectively owned
enterprises.

The spending behavior of the last two groups is similar to the corporate
entities and individuals in a market economy. State-owned corporations and joint
ventures, such as Shanghai Volkswagen or Tianjin Motorola, for example, have
strong profit motives. Thus, their demand for computer systems and related
products and services should be determined by marginal cost and marginal ben-
efits as well as their strategic considerations.

For the foreign computer companies entering the Chinese market, it is more
important to understand the spending behaviors of the SOEs and government
agencies. This is because, obviously, these buyers behave much differently than
the ones seen in the market economies. Moreover, these buyers will represent
a large portion of the demand for computer products and services in the next
ten years. It is this buyer group that should be considered the most important
market potential in the country. Thus, this section focuses on the special spend-
ing behavior of SOEs and government agencies.

After fifteen years of reform, conventional SOEs, including a large number
of manufacturing factories and enterprises in other sectors such as state-owned
specialized banks, are in the process of reforming themselves, with public own-
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Table 5.4
List of Research Institutes for Computer Technology

Research Institute

Affiliated with MEI
Huadong Computing Technology (32nd) Research Institute, MEI
6th Research Institute, MEI
Nanjing Automation Institute, Ministry of Energy
Nanjing High-Efficiency Computer Institute
634th Research Institute, MEI

Affiliated with the Chinese Academy of Sciences (CAS)
Institute of Computing Technology, CAS
Computer Center, CAS
Institute of Software Technology, CAS
Research Center for Software Projects, CAS
Shenyang Computing Technology Institute
Chengdu Computer Application Institute
Institute of Automation, CAS
Shenyang Automation Institute
Hefei Artificial Intelligence Institute

Source: Ministry of Electronic Industry (1993).

ership and various ‘‘contractual responsibility systems’ in practice. The man-
agers have some autonomous decision-making power on daily operations and
small investment. However, at the current time, these firms still have a soft
budget constraint, meaning that they may get bank loans and continue operations
even when operating at a big loss. The following spending pattern may more
or less exist in most of the SOEs, as well as government agencies and public
nonprofit institutions.

1. Investment spending on computer products is often concentrated in a few
key sectors and limited time periods, say, a few years. The key sectors are
determined by the Five-Year Plan, such as the twelve areas, including banking,
telecommunication, airlines and railways systems, shown in the next section.

The funds are mainly from the government budget, sometimes being disbursed
in the form of subsidized, earmarked loans from the state specialized banks,
together with foreign exchange quotas. Since Chinese currencyis still not freely
convertible, it is crucial for SOEs to get foreign exchange quotas before they
can import any equipment, including computer products. In the next five to ten
years, huge amounts of investment funding will be allocated to the Golden
Projects, as well as the twelve key sectors for computerization, as specified in
the Five-Year Plan. This will provide another example of a typical ‘‘concen-
trated’’ procurement pattern by the public sector.
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Table 5.5
Major Computer Companies Affiliated with the Chinese Academy of Sciences

Rank Name Total Revenues
(U.S. $ million, 1992)

1 Beijing Legend Computer Group 120.8
2 Beijing Kehai Hi-Tech Group 37.1
3 China Daheng Company 20.6
4 Beijing Zhongzi Technology 13.8
5 Beijing Hope Computer 11.6
6 Beijing Zhenzhong Diskette Company 5.9
7 Beijing Kedian Hi-Tech 5.8
8 Beijing Dongfang Technology 5.6
9 Beijing Datong Electronics Limited 4.7
10 Beijing Zhongke Electronic and Hi-Tech 39

Source: Ministry of Electronic Industry (1993).

2. The approval of funding and foreign exchange quotas for SOEs and insti-
tutionsis often time-consuming, with complex procedures for authorization. Un-
der the contractual responsibility system, SOEs have more autonomous power
in investment decisions. However, if the investment exceeds a certain amount,
it has to be approved by the provincial or central line ministries. For large
investments such as the computerization of certain state-owned banks, the de-
cision often comes from the top management, and not the branches. For public
nonprofit organizations such as universities and research institutes, the authori-
zation has to come from a higher level of government agency, such as the State
Education Commission. Thus, it is very important to know which enterprise has
the funding and foreign exchange quota and which ministry has the authorizing
power for certain public institutions.

3. Once the enterprise or institution has obtained the funding and foreign
exchange quota, it has to spend it, no matter what. It used to be the case that
purchasing decisions on the type of computers and related software were often
made in a hurry by nonexperts, which led to poor matching of capacities and
needs. Recently, this has been improving: feasibility studies are often required
and conducted by various groups of domestic and foreign experts, especially for
important projects, such as the Three Gorge Project on the Yangtze river and
the Xiaolangdi project on the Yellow river, as well as the Golden Projects.
Public bidding has been increasingly used in investment projects to reduce the
costs and increase the efficiencies of investment, especially for those projects
with financial aid from international organizations such as the World Bank.

In terms of the computer market, it is not at all clear how SOEs choose
between foreign vendors once they have got the foreign exchange quota. The
SOEs’ searching and shopping behavior is an underresearched area. Usually,
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price is not the main constraint for this type of buyer, whereas product quality,
customer services, and especially the acceptance of the products and the repu-
tation of the foreign vendor itself in the world market, are more important fea-
tures in attracting Chinese SOEs. From the enterprise point of view, it is more
desirable to have one single computer vendor (domestic or foreign) that can
provide a complete, integrated system (including hardware and the necessary
software) as a total solution for the customer. However, increasing numbers of
Chinese users have realized that it has become harder, if not impossible, for a
single vendor to provide all the first-class products needed to cover every area.
This development leaves more opportunities for independent vendors and system
integrators in the market.

4. The funding to SOEs and public institutions, especially in the cases where
a foreign exchange quota is involved, are usually in a lump sum and associated
with the purchase of major hardware products. This means that the schedule of
introducing imported software products and other related products and services
needs to be planned to match that of major hardware introduction or upgrading.
It is also worthwhile to keep in mind that, in most cases, funds (including the
foreign exchange quota) are not always available to be spent on system design
and software items. Another common situation seen at many SOEs is also caused
by the hardware-oriented funding system, which is often allocated as a one-time
lump sum. Once the system is installed, SOEs often lack the funds and foreign
exchange quota for continuous maintenance and upgrading, especially for soft-
ware. Many cannot upgrade their systems because they do not have the foreign
exchange quota as the system was introduced a long time ago. This problem is
most apparent among mainframe sites in SOEs where mainframes were intro-
duced relatively early (in the early to mid-1980s), and the utilization of the
systems is low.

As SOEs are becoming more independent and having more autonomous
power over operation and investment, these problems are likely to be alleviated
gradually.

5.3 MAJOR NATIONAL PROJECTS AND OPPORTUNITIES IN
THE 1990s

This section discusses major nationwide projects related to computer and in-
formation technology, such as the Golden Projects and other projects proposed
in the Seventh and Eighth Five-Year Plans (1986-1990 and 1991-1996, re-
spectively), the opportunities provided by these projects for foreign suppliers,
and channels to get access to these opportunities.

Why is it so important to know the nationwide projects proposed by the
government? The reason is mainly twofold. First, at the present, government
planning still plays a significant role in controlling the speed and the direction
of the economic development. The Five-Year Plans usually state the major ob-

jectives in the social-economic areas and specify industrial policies and invest-
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ment focuses, while the importance of the annual plan has been greatly reduced.
In addition, public investment still dominates in gross domestic investment, with
the latter accounting for about 40 percent of GDP. To understand where the
Chinese economy is going, one needs to know the Five-Year Plan, since it
signals the important areas on which public investment is going to be concen-
trated. To put it in lay terms, where there is a public investment project, there
is a big demand and purchasing power.

Second, the public sectoris still the main provider of infrastructure and social
services in China, although the private sector has been growing rapidly. The
public sector dominates in industries that most frequently apply computer and
information technology, such as power, railway and air transportation, and tele-
communication, as well as banking and nonbank financial services. One could
safely say that China’s physical infrastructure has been developed under the
integrated planning and direct control of the government, along with the active
participation of the public sector. This crucial role of government and the public
sector in infrastructure building is expected to continue in the next decade. The
entry by foreign investors and joint ventures to many of these areas was re-
stricted, and has just begun to open up. No one else at this time can replace the
role of government in this area. In other words, government and the state sector
are the biggest buyers in China’s computer market, and the direction of their
future spending is determined by the public investment projects. Thus, major
opportunities in this market are closely related to national projects proposed by
the government and the Five-Year Plans, and no one in the computer industry
should ignore them.

Another unique characteristic of China’s economic and political scene is the
importance of buzzwords. It is said: To understand China’s economy, listen to
its buzzwords. The Golden Projects (Sanjin gongcheng) constitute one of the
many buzzwords in China today. Just as with *‘Star Wars’’ or the ‘‘information
super highway’’ in the United States, sanjin gongcheng specifies the concrete
goals in building nationwide information systems by utilizing advanced tech-
nology, and it symbolizes the golden opportunities provided by these projects.

The Golden Projects

The three Golden Projects (Golden Bridge, Golden Customs, and Golden
Card) were proposed in 1993 as strategic national projects intended to promote
the application of information technology in China’s economic development. In
a few months, the Golden Projects rapidly became a hot topic among Chinese
and foreign computer and information-technology companies, as well as foreign
investment groups.

The purpose of the Golden Bridge project is to complete a nationwide public
communication network. By utilizing advanced communication technology, in-
cluding fiber optic, satellite, and microwave communication, the Golden Bridge
network will provide voice, fax, data and videotext communication service to
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500 major government offices in major cities, over 10,000 major enterprises,
and some hundred of major project headquarters throughout the country. The
data transmission capacity of the network will reach from 144 kilobytes per
second to two megabytes per second. The Golden Bridge project will focus on
connecting independent computer systems and different information sources so
that the information can be shared by the users in each sector of the economy.
Therefore, standardization and the open system has been emphasized from the
very beginning of the planning stage. Several management centers will be set
up for network management, information exchange services, and maintenance.

According to the plan of the project, the Golden Bridge network will first
connect all the major banks, financial service institutions, and the customs ser-
vice in order to improve the management and control of foreign trade and related
financial activities. Proceeding to the next step, the network will connect all the
ministries of the central government, 30 provincial governments, and major
state-owned enterprises. It is expected that the various types of information
available through the network will provide strong support for the government's
decision making on various economic policies. The users in commercial areas,
tourism, meteorology, scientific research, and national security will also benefit
greatly from the Golden Bridge network.

Golden Customs project is intended to establish a foreign trade information
network that connects the independent information systems in foreign trade com-
panies, Bank of China (the foreign currency bank), customs, taxation, statistics,
and other related agencies. Facing the rapid growth in foreign trade, the short-
term target of the Golden Customs project is to improve the accuracy and ef-
ficiency of the foreign trade statistics data and automation in the customs
process. Based on this network electronic data interchange (EDI) systems will
be introduced into these organizations to provide an advanced foreign-trade
management system, as well as to improve the control over foreign trade activ-
ities by the government agencies. China has formulated its national EDI stan-
dards based on international standards adopted widely around the world.

Among the three Golden Projects, Golden Customs is the closest to comple-
tion and serves as the first phase of the Golden Bridge project.

As reflected by the name, the Golden Card is a project aimed at promoting
the application of credit cards and debit cards, and later at developing an elec-
tronic currency and trading system. Following are some figures that can give us
a picture of the Golden Project (Golden Projects special edition, China Com-
puterworld 3/9/95, pp. 131-157). By 1993, China has issued 4 million credit
and debit cards, including the Phoenix Card, issued by the Industrial and Com-
mercial Bank of China; the Great Wall Card, issued by the Bank of China; and
the MasterCard and Visa Card issued by the Construction Bank of China. Con-
sidering the population of the country, this numberis still very low (1 card in
360 persons) compared to the industrial countries. However, the growth in this
area is very rapid. In fact, the number of credit cards issued in 1993 was double
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the number issued in 1992. China plans to popularize the utilization of credit
cards and debit cards among the 300 million urban residents by the year 2003,
with a targeted number of 200 million cards issued by then.

According to the plan of the Golden Card project, a nationwide card issuance
and management system will be set up and connected to the Golden Card net-
work. By the end of 1993, only 3,600 ATMs had been installed in China and
the application of point of sale (POS) had just begun. ATMs at banks and other
financial institutions and POS machines at retailing shops need to be made
accessible to credit cards. At the current time, the majority of cards on the
market are magnetic. However, according to the blueprint for the Golden Card
project, the utilization of Integrated Circuit (IC) cards will increase gradually in
the future.

Among the three Golden Projects, the Golden Bridge Project will provide the
foundation for the Golden Customs and Golden Card Projects, which are con-
sidered asits two wings, and constitute its first and second phases, respectively.
The Golden Projects will greatly improve the infrastructure of the country and
give impetus to the development of the economy.

From the concepts and contents of the Golden Projects, as well as the an-
nouncement of their timing, one can see the strong influence of the Information
Super Highway plan proposed by the Bill Clinton administration in the United
States. Like some other countries, such as the United Kingdom, Japan, Korea,
and Singapore, which have made their own information highway plans, the
Golden Projects can be called the Chinese version of the information highway
plan, although the proposed systems are designed to reach only ‘‘mid-speed’’
compared to those in the United States.

Opportunities Associated with the Golden Projects

The Golden Projects are planned and guided by the central government, which
is coordinated by the Consortium of National Economic Information, with Mr.
Zou Jiahua (Vice Premier since 1991) as the chairman. This consortium consists
of over twenty line ministries under the State Council. The following govern-
ment agencies play important roles in the entire process:

Ministry of Electronic Industry (MEI)

Ministry of Post and Telecommunication (MPT)

Ministry of Finance

State Bureau of Taxation

Ministry of Foreign Trade and Economic Cooperation

State Bureau of Customs

People’s Bank of China (the central bank)
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Bank of China (the foreign currency bank)

Other major specialized banks (the Industrial and Commercial Bank of China, the Peo-
ple’s Construction Bank of China, and the Agricultural Bank of China)

Because of the scale of the Golden Projects and their high-technology nature,
one cannot completely rely on the existing bureaucratic apparatus to handle the
organization and management of the projects. Having clearly understood the
situation, China has introduced a market-oriented mechanism into the Golden
Projects. Several giant corporations were formulated. These corporations are
independently operated, with the state holding the controlling stock shares. As-
sociated with the rapid development of the Golden Projects, these corporations
will play an increasingly important role in project planning, budget and resource
allocation, choosing important equipment and partners, and project management.
For the foreign companies and investors that are willing to participate in the
Golden Projects in different ways, it is essential, and beneficial, to know these
corporations and to establish and maintain cooperation with them.

The following are several important Golden Projects corporations.
Jitong Communication Corporation. Jitong is called ‘The Master of the

Golden Bridge Network.”” Having the Ministry of Electronics Industry (MEI)
as its sole shareholder and backup, Jitong is assigned to organize the Golden
Bridge Project. In coordination with the National Information Center, Jitong has
signed agreements with twenty-four provinces across the country to build
Golden Bridge Network information centers and other facilities in the major
provincial cities. Besides being designated as the organizer to coordinate among
the domestic parties such as ministries, central governmental agencies, and local
governments, Jitong is also an important window for the foreign companies and
investors to access the Golden Projects. This can be clearly seen in cooperation
with IBM, which aggressively participated in the Golden Projects as an impor-
tant part of its China strategy.

In August 1994, Jitong and IBM signed an agreement, with the attendance of
Hu Qili, the head minister of MEI, and Ron Brown, the secretary of the U.S.
Commerce Department, to jointly invest in a venture called Beijing Jilong In-
formation Network Development Co. The total registration capital of the joint
venture is U.S. $9 million. The venture will be dedicated to introduce IBM’s
network technology and products into the Golden Bridge Network and related
digital data communication and computer systems. In the future, Jilong will
extend its business to network-equipment manufacturing, software development,
system integration, marketing, and services.

This joint venture is the first step of a comprehensive agreement between
MEI and IBM that was signed in the United States in April 1994. According to
the agreement, IBM will be MEI’s ‘‘consultant company’’ for the Golden Proj-
ects. IBM has committed a total of U.S. $100 million in investment to support
the Golden Projects. Other items in the comprehensive agreement include the
following: IBM will invest in a software development center in Shanghai to
develop and localize software for domestic and foreign markets; the two organ-
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izations will jointly set up open-systems centers in Beijing, Shanghai, and
Guangzhuo to promote the client/server systems; and MEI is committed to po-
sition IBM’s PowerPC processor technology as one of the major platforms for
China’s computer industry, actively introduce the PowerPC products, and de-
velop localized software for the platform.

China Lianhe Communication Corporation (Liantong). Liantong is a product
of China’s effort to conduct reform in industrial management systems. For a
long time, the postal and telecommunication sector was solely controlled by the
central government through the Ministry of Post and Telecommunication (MPT).
It was realized that this management system no longerfits the rapid development
of the telecommunication industry and the requirement of the Golden Projects.
With Liantong’s participation, the telecommunication sector will no longer be
dominated by a single governmental agency. It is expected that this will signif-
icantly speed up the development of the sector, as well as improve the quality
of the communication services and efficiency of the utilization of the available
resources.

The registration capital of Liantong is RMB 1 billion (U.S. $115 million).
The Ministry of Electronics Industry, the Ministry of Electric Power, and the
Ministry of Railway are the three founders. Thirteen major shareholders of the
corporation include major Chinese entities such as China International Trust &
Investment Co. (CITIC), Huaneng Energy Group, China Technology Import &
Export Co., and the municipal governments of the three most important cities:
Beijing, Shanghai, and Guangzhou.

By reengineering the existing communication networks used in railway and
electric power control systems, Liantong is expected to raise the capabilities of
the country by 10 percent in long-distance telephone communication and 30
percent in mobile communication. Another important task of Liantong is to
connect the existing networks to the Golden Bridge Network in order to provide
digital data communication and other value-added services.

IC Card Corporation. One important target of the Golden Card project is for
the IC card to gradually replace magnetic cards in all credit and other-use cards
in China. China has decided to establish a corporation to develop the IC card,
introduce foreign technology, products, and investment, and promote the card’s
utilization. Although the corporation has yet to be registered at this time, the
blueprint has been drawn up by MEI The corporation will fully utilize the R&D
and manufacturing capacities of domestic semiconductor and related industries
to develop the chips for the IC card. Being a market-driven entity, it will target
twenty important cities and cooperate with major banks to promote the IC card
in China.

The National Five-Year Plans

China started its economic development Five-Year Plans in the 1950s. The
Five-Year Plans determine the important development targets for each major
sector of the economy and allocate the funds accordingly.
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In 1986, the Leading Group for Promoting the Electronic Industry under the
State Council compiled a report on speeding up development in the computer
industry and promoting computerization in some dozen sectors during the Sev-
enth Five-Year Plan period (1986-1990). In the report, twelve national infor-
mation systems were listed as key development projects. Over the plan period,
the government invested heavily in the twelve projects, including developing
computer hardware and software domestically as well as importing computer
products from foreign countries. According to government statistics, since 1986,
the total investment poured into construction of the twelve national information
systems exceeded RMB 20 billion (U.S. $2.3 billion) (China Daily 9/28/94, p.
11).

Having realized the importance of the information systems to the economic
development, the Eighth Five-Year Plan (1991-1995) gives higher priority to
the continuous development and improvement of the twelve national information
systems. The twelve national information systems are as follows:

. Post and telecommunication;

. National economic information;

. Banking service and administration;

. Electric power network management;

. Railway management;

. Weather forecasting;

. Civil aviation information management;

. Scientific information;
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. Public security information;
oS . Military command;
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. Aerospace information;
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. Fiscal and taxation.

In what follows, we look into a few selected areas in detail, examining their
current computerization and making projections for the future.

The Post and Telecommunication System. China’s telecommunication sector
has been growing at an unprecedented rate of 18.3 percent in 1985, an average
rate of 22.5 percent in 1986-1990, 32 percent in 1991, 42.3 percent in 1992,
and 59 percent in 1993. The total fixed capital investment in public communi-
cation networks reached RMB 40 billion (U.S. $4.65 billion) in 1993, 2.5 times
the 1992 total investment. The number of telephones per 100 people was only
0.38 in 1978; in 1995 it reached 3.7 nationwide and 15.0 in the urban areas. It
is the highest in Coastal cities such as Haikou, Guangzhou and Beijing, reach-
ing 28.0 in 1995 (People’s Daily 6/22/95, p. 1). In terms of quality and com-
puterization, since the first digital exchange center was set up in Fuzhou in
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1981, the share of digital exchanges has accounted for 90 percent in the city-
level networks and 99 percent in long-distance networks.

China’s satellite communication system was set up in 1971, and the first
satellite TV service was started in 1983. Now China has six communication
satellites and 44 ground information centers around the country. The length of
major long-distance fiber optic lines had reached 45,846 kilometers (km) by
July 1994. Construction of the first cross-continental fiber optic line between
Asia and Europe has started, and the first segment, between Xiaan, Lanzhou,
and Ulumuchi, was to be opened for operation by the end of 1994 (People’s
Daily 8/11/94, p. 1). The development of cellular phones has been rapid: by
May 1995, the number of users reached 2.3 million, and the goal of nationwide
coverage has reportedly been realized (People’s Daily 6/22/95, p. 1).

China still has a long way to go in developing its telecommunication system.
Heavy investment has been planned to achieve the following targets by the end
of this century:

* To build a nationwide digital exchange network with a total volume of 140 million
main lines.

* To raise the telephone utilization rate to 8 telephones per 100 persons nationwide, and
30 to 40 per 100 in provincial capitals and coastal cities.

* To cover all cities with cellular phone networks.

* To set up a nationwide digital data-communication network that utilizes fiber optic
cable, microwave, and satellite communication technologies.

These goals cannot be reached without openness to foreign investment, tech-
nology, and international cooperation. The opportunities provided in this area
simply cannot be underestimated. So far, China’s postal and communication
sector has actually utilized U.S. $4.5 billion in foreign investment since 1984.
One of the successful stories is the digital exchange equipment produced by
Shanghai Bell (a joint venture with the Belgium Bell), which accounts for 50
percent of the domestic market. Another is the fiber optic cable products made
by a joint venture in Wuhan with Philips of the Netherlands. America’s AT&T
is also very aggressively approaching the market. In 1994, the telecommunica-
tion giant won a contract with Guangdong province worth U.S. $500 million
and intended to provide advanced switching, optical transmission equipment,
and wireless systems in the next five years.

As mentioned in the section on the Golden Projects, recently, a newly formed
nationwide telecommunication company (Liantong) has started providing long-
distance telephone and data communication services. Therefore, the Ministry of
Postal and Telecommunication (MPT) is no longer a monopoly dominating the
sector. It is expected that the introduction of competition will improve efficiency
and productivity in this sector.

The Banking Service and Administration System. Since the 1980s, significant
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progress has been achieved in the computerization of banking systems, with
total investment reaching over RMB 5 billion (U.S. $580 million) by 1992.
According to the statistics of the People’s Bank of China, by the end of 1993,
China’s banking system has installed over 200 mainframes, 4,000 mini com-
puters and workstations, over 120,000 PCs, and 3,600 ATMs, with 54,000 com-
puterized banking branches (China Computerworld, 9/14/94). A nationwide fund
transfer and clearance system was established in Beijing in 1991 (this alone cost
over RMB 200 million). Currently, the clearance center daily processes trans-
actions that are worth over RMB 20 billion (U.S. $2.3 billion). This account for
only a small proportion of ‘‘en route’ funds—funds that are in the process of
being cleared and transferred, which are estimated at around RMB 100 billion
(U.S. $12 billion) daily (Chen 1994). By April 1994, 400 data processing sta-
tions had been set up, all of which were connected to the nationwide financial
satellite data-communication network. In addition, 175 cities have also built
check-clearing centers for intracity checks (People’s Daily 9/15/94, p. 2).

Compared to industrial countries, China’s financial sector is still at the early
stage of computerization. Computerized bank branches account for only 40 per-
cent of the total. A large amount of funds are transferred through the postal
system, with an average en route time of seven to ten days. This represents a
significant amount of money that can be saved and utilized through computer-
ization. The payment system is still primitive, with cash as the major means of
exchange in the private sector and among consumers. Cash in circulation ac-
counts for over 25 percent of all liquid assets in China, compared to only 5

percent in the United States (Chen 1994, p. 176).
China still has a long way to go in reaching computerization in its finance

sector. Being one of the highest-priority development targets in the country, this
represents one area with big purchasing power and great growth potential. In
fact, the financial sector has been the biggest buyer of computer products since
the late 1980s. Analysts anticipate that banks and other financial organizations,
such as security exchanges and insurance companies, will continually invest
heavily to set up and upgrade their computer systems, both hardware and soft-
ware, by the year 2000.

The Fiscal and Taxation System. China’s legislative and institutional infra-
structure on taxation and fiscal transfers is very primitive since, under the plan-
ning system, state-owned enterprises (SOEs) had to submit all profits to the
government. Although fiscal reform has achieved much in many sectors, until
recently, there was no budget law and the tax collection system was incomplete.
China’s Bureau of Taxation was formally separated from the Ministry of Finance
in 1992 as an independent, ministry-level agency under the State Council. In
1994, a new set of fiscal reforms has introduced a value-added tax and the tax
and expenditure assignment system between the central and provincial govern-
ments.

China urgently needs to establish a computerized nationwide taxation system,
such as that of the Internal Revenue Service in the United States, to collect
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information on enterprises and individuals and monitor taxpayer behavior. This
system will be connected to the national economic information network, the
Golden Bridge network. In fact, this nationwide taxation system is sometimes
called the ‘Golden Taxation Project’’ by the news media, which consider it the
fourth Golden Project, after Golden Bridge, Golden Customs, and Golden Card.

By 1994, less than 20 percent of the enterprises had achieved computerization
in their accounting and data-processing work. For enterprises that are not yet
computerized, the final accounting work for the year often takes a few months
to complete and thus cannot be finished until March of the next year. This has
affected the timeliness and the accuracy ofthe fiscal statistics and prevented the
budget (which should be based on the final accounts of the previous year) from
being made more realistic.

To speed up the computerized fiscal and taxation system, the Ministry of
Finance and the Bureau of Taxation are seeking technical assistance loans from
the World Bank and other sources. The Ministry of Finance has reportedly
decided that by the year 2000, accounting and fiscal data processing and re-
porting must be computerized in 40 to 60 percent of the large-and medium-
sized enterprises and nonprofit organizations, as well as in all the government
agencies at the county level and above (People’s Daily 9/20/94, p. 3). Thus, the
computerization of business accounting and data-processing work provides an-
other area where there are major opportunities and significant purchasing power
for computer hardware and software products.

The Railway Control and Information Management System. In China, the
railway is the most important public transportation system. In 1993, the railway
systems achieved 775 billion person-kilometers in passenger transportation and
over 3,000 billion ton-kilometers in cargo transportation, an increase of 4.4 times
and 3.1 times, respectively, compared with the 1978 figures. Now, the railway
system covers over 50 percent of the passenger transportation and 40 percent
of cargo transportation. Although, in recent years, China started to invest heavily
in highway projects and civil aviation transportation systems, the railway trans-
portation system will sustain its position as the most important public transpor-
tation system in the coming decades.

Together with energy and communication, transportation is one of the infra-
structure sectors that are to be developed, with the highest priority, by the year
of 2000. According to a recent forecast (Zhang 1993), by 2000, the passenger
and cargo transportation volume by railway will increase 330 and 270 percent,
respectively. To meet the challenging requirement, China will conduct a thor-
ough, ongoing reengineering of its existing railway system. In the meantime, a
number of huge railway projects have been started or are under planning. These
include the Beijing-to-Kowloon (Hong Kong) line, which is called the New
North-South Artery (under construction and planned to open by 1997), the
Guangzhou-to-Shenzhen high-speed railway line (under test operation), and the
Beijing-to-Shanghai super railway line (similar to Japan's Sinkansen, and cur-

rently under planning).
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These major railway projects can not succeed without great improvements in
the computerization of railway operation control and information management.
In fact, introducing advanced information technology to speed up computer-
ization in the railway management system was considered a key task for the
Eighth Five-Year Plan by the Ministry of Railways. The ministry has decided
to aggressively invest in computer equipment and information network.

Currently, DEC’s VAX series systems are the most widely used computers
in China’s railway operation control systems. Among these, a large number of
aging computers need to be replaced or upgraded in the near future. Considering
that the systems used in railway operation have a natural distributed systems
character, compatibility and performance in large networks will be the important
factors in choosing the new platforms.

A nationwide computer network for the daily report of railway operations was
a project in this sector during the Seventh Five-Year Plan. By the end of the
1980s, the Basic National Railway Computer Network had been set up. Adopt-
ing DEC’s DNA protocol, this network covers the head office of the Ministry
of Railways, twelve regional railway department offices, and 56 local railway
division offices, with a data transmission speed of 2400-9600 bps (bits per
second). The Basic National Railway Computer network is among the first com-
puter network on such a scale in China. Thanks to its completion, a railway
information management system called the ‘‘National Railway 18 O’Clock Re-
porting System’’ was developed, which can collect important railway operation
statistic data from each local division and reportto the head office by 18 o’clock
(6 P.M.) each day.

Currently, a project is underway to extend the network to cover all the over
1,800 railway stations nationwide. It plans to develop a real-time railway op-
eration monitoring system, based on the extended national railway computer
network. In the future, this network will also be connected to the Golden Bridge
network.
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Strategic Decision Making

After discussing some of the major opportunities in China’s computer market,
this chapter explores decision making on strategic issues. If you and your com-
pany want to take advantage of the tremendous growth opportunity in China,
you need to decide what forms of business you want to establish, a joint venture
or a solely owned company, how to find a business partner or distributor, and
how the application and approval procedures work. The next chapter, then, ex-
plores some more detailed, tactical issues such as how to select a location for
your business and set up offices, how to recruit your local personnel, and what
marketing channels are available to publicize your products.

6.1 BASIC STRATEGIES

China’s computer market, along with many other sectors in the country, is
considered to have great growth potential as well as a lot of risks. Each indi-
vidual company must take the time and effort to conduct its own research care-
fully before plunging into the market. If the research is sufficient and concludes
that it is favorable to enter the market, the basic strategy should already have
emerged.

Important Questions to Be Answered

What constitutes a basic strategy when entering a foreign market? Three types
of questions need to be answered through market research: market-related ques-
tions (both the demand and supply sides), product-related questions, and firm-
related questions. The right strategy will emerge, naturally, from the answers.
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1. Market-related questions include those being examined and still to be further explored
in this book:
* How large is the market, now and five years from now?
* How fast is the market for the product or service growing?
* Who are the major buyers and suppliers on the market? How is the market different

from markets in other countries?
* How do China’s social economic systems, laws, and regulations affect the demand

and supply on the market?

2. Product-related questions are more specific to the foreign firm and its products, which
can be better answered by the market research conducted by the firm itself.

* Who are/will be the major users of the product—institutional entities or individuals?
« If customers are institutional users, which industry and to which group (conventional

SOEs, newly established corporations, COEs, or private) do they belong? What
factors would affect their demand?

* Are there any competitors in the same specific product category? What are the
stories oftheir top three successes and failures, in China or elsewhere, and why?

3. Certain firm-related questions can only be answered by the top management of the
firm in question.
* What are your company’s short-term and long-term goals in the market—quick

profit, future market share, or both?

Is your company willing to commit up-front investment for early market penetra-
tion? Is the company prepared to take an operational loss for the first several
years? In other words, how does your firm deal with the risk factor?

* What is the competitive edge of your firm? Can you bring anything new or better
to the market than competitors that are already there?

This book tries to examine the market-related questions, or at least to provide
information for answering them. For the last two types of questions, however,
product-and firm-specific market research needs to be conducted by managers
of the foreign company. Usually, it is not practical for a newcomer to answer
all the questions, since a deep understanding and experience on the market are
required. In the following subsection, we will provide information sources that
can help foreign firms to conduct market research in specific product categories.

Information Sources for Market Research

Since the information services in the country have not been well developed,
it is not easy to find the necessary information in a fashion that is easy for a
foreigner. In what follows, we give information sources in China and the United
States that can help foreign companies find market information faster.

Information Sources in China. These information sources are important be-
cause they are close to the market. On the other hand, the information from
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these local sources is often incomplete, not updated regularly, and sometimes
inaccurate due to the statistical system, which itself needs reform. Therefore,
one should keep in mind that data cleaning and cross-checking are often required
before information from these sources can be used.

1. Government agencies: because of the long history of the central planning
economic system, government agencies are still handling the most comprehen-
sive information on each sector or industry, including market demand, product
suppliers and users, and growth trend. MEI, the ministry that oversees the com-
puter industry and related electronics industries, provides various types of in-
formation on these industries in many forms. The Information Center of MEI
is the organization in the ministry that collects data and compiles and publishes
different reports for domestic and foreign readers. The following is a brief list
of the information that the Information Center of MEI provides:

— Statistical data on the computer industry structure and development;
—@General statistical data on major computer and electronics enterprises;

— Statistical data on production, sales, inventory, and import and export prices of com-
puters and other electronic products;

—Market demand for computers and other electronic products;

—Laws and regulations related to the computer industry;

— Information on domestic and international trade shows and coordination.

This information is available through an on-line information network estab-
lished by the Information Center of MEI and also from contract-based consulting
services. Other useful periodicals provided by the center include the Electronic
Product Market and Forecast, and Large-and Medium-Sized Enterprises of the
Electronic Industry, which are published annually.

In addition to the Information Center of MEI, many other ministries also have
their own agencies or centers for industry-level information collection and anal-
ysis. Foreign companies can contact these ministries and their information cen-
ters for the list of available reports.

2. Information services companies: at the present time, information service
has yet to be widely recognized in the country, and there are few independent
information service companies in operation. However, associated with the rap-
idly developing market and increasing needs for information services, especially
from foreign high-tech and investment companies, independent information
services will soon be appreciated as a promising business and more independent
companies will dedicate themselves to providing accurate and up-to-date infor-
mation on the industry. One firm worth mentioning is Beijing Shihua Electronic
Technology Corporation, which is funded and supported by the Information
Center of MEI Thanks to this background, Shihua has direct access to the
statistical information regarding computer and related electronics industries. Be-
ing a business-oriented organization, Shihua has concentrated on providing cus-
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tomer demand-based market research services for both domestic and foreign
companies.

There are over 5,800 law firms, which employed over 70,000 lawyers by the
end of 1994 (People’s Daily 12/10/94, p. 3). Nearly 11 percent of the law firms
are private partnership firms, and the percentage is growing. These companies
can also provide various services as well as valuable information for foreign
investors on general issues such as application and approval procedures for joint
ventures. However, in general, most of these companies lack the specific knowl-
edge needed to conduct market research in high-tech related areas.

Information Sources Available in the United States. Although information
sources in China are advantageous since they can provide direct access and
contact to the potential business partners in the country, it is quite difficult for
many foreign companies to locate and utilize these sources. The most commonly
experienced problem is the language gap. At least 90 percent of the information
sources in China that we listed above are only available in Chinese. If one relies
on translating the information into English or other foreign languages, many
valuable business opportunities will be lost due to the time lag. Another obstacle
is that the systems in the country are so unfamiliar and confusing to Westerners
that it is difficult to find out, among so many agencies and organizations, who
is in charge and can provide the required information. For companies that need
to conduct market research on business potential before an entry decision can
be made, these problems would have to be confronted at a very early stage.
Therefore, well-organized information available outside China would be of great
help for this purpose.

Fortunately, a number of information sources and programs are available out-
side China, including both private information service/consulting firms and pub-
lic/governmental organizations. In what follows, we list several services
available through the U.S. Department of Commerce that can help U.S. com-
puter companies conduct market research and seek business opportunities in
China.

1. Market research reports: available from National Trade Data Bank (NTDB)
of the Department of Commerce, these reports are based on the researches by
professional embassy staff and in-country research firms. The reports cover im-

portant market information such as market size, competitive analysis, market
trend, end users, and related government regulations for China and many other
countries. The following is the main content of various reports:

— Industry sector analysis

—Market insight reports

—Country marketing plan

—Economic policy and trade practices

—Overseas business report

—Foreign economic trends



Strategic Decision Making 99

—Overseas business services

—International market research

2. Customized Sales Survey: this service provides detailed information on the
market information for particular product lines in China and in some other 60
countries. A U.S. firm will be able to get the following information by the
service: market potential for the products, sales channels, pricing, and potential
agents and business partners.

Other Information Sources: One important way to gather the necessary market
information is to contact large multinational computer companies that entered
the Chinese market earlier. Many computer software vendors have close rela-
tions with large hardware producers since their products and services comple-
ment each other, and often they have common user groups on the same market.
The information from these pioneers often provides a dos and don’ts type of
checklist based upon their own experiences. Newcomers often find the infor-
mation very helpful. The large multinational companies are usually willing to
share information with their allies for similar reasons: their own position on the
market will improve if more supporting products from other vendors become
available on the same market.

6.2 FOREIGN DIRECT INVESTMENT

Forms of Foreign Direct Investment

At present, three forms of businesses can be established by foreign investors
in China.

Chinese-Foreign Equity Joint Ventures. Foreign companies can establish eq-
uity joint ventures with Chinese companies, enterprises, or other economic en-
tities (regardless of the original ownership), subject to approval by the Chinese
governmental authorities. The joint venture, being a limited company with legal
person status, will be jointly operated and managed by the two parties, which
will share the risks as well as the profits or losses that are jointly incurred. In
addition to financial investment, equipment, the right to use sites, land, intellec-
tual properties, and technical know-how can also be used as equity investment
shares. The two parties calculate the equity shares based on their investment
and allocate profits proportionally according to equity shares. According to the
Law of the People’s Republic of China on Chinese-Foreign Joint Ventures, the
proportion of the foreign investment should not be less than 25 percent (see also
Section 8.3).

Contractual Joint Ventures. For this type of joint venture, the responsibilities,
rights, and obligations are stipulated by contracts between the two parties. The
contracts are subject to the approval of the Chinese government, and thereafter
protected and administrated by the Chinese legal system. In many cases of con-
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tractual joint ventures, the Chinese side provides land, workplace/housing, nat-
ural resources, and manpower. The foreign partner, on the other hand, usually
provides funds or technology, intellectual property rights, materials, and impor-
tant equipment. The two parties jointly establish the enterprise, undertake eco-
nomic activities, allocate responsibilities, and share profits or losses between
themselves based on the contracts. In terms of organizational structure, there is
more flexibility for contractual joint ventures than equity joint ventures. Basi-
cally, the two parties can decide on the internal organization of the venture
through negotiation.

The main difference between equity joint ventures and contractual joint ven-
tures is that the later does not necessarily calculate the shares of the two parties
based on the funds, and consequently allocate the profits proportionally accord-
ing to the shares. Instead, contractual joint ventures allocate the profits based
on the contract which describes the forms of investment as well as the allocating
proportion between the two parties.

Wholly Foreign-Owned Enterprises. There are several types of wholly for-
eign-owned enterprises:

1. Branches of foreign enterprises: These branches are funded solely by for-
eign enterprises with the objectives of conducting business and making profits
in China. A branch of foreign enterprise can be an administrative unit, a business
unit, or a factory.

2. Independent enterprises established by foreign enterprises, other economic
entities and individuals, with the whole investment coming from overseas, or
taken from the profits of their investment in China: These enterprises can be
subsidiaries of foreign companies and operated in China as independent com-
panies, or wholly foreign-owned enterprises with headquarters in China. In either
case, the investment must be from outside of the territory of China, or taken
from the profits of another investment in China.

In terms of foreign investment to joint ventures, three forms of investment
are recognized in China by the Law on Chinese-Foreign Joint Ventures.

1. Cash investment.
2. Investment in kind: Foreign investors can bring apparatus and equipment

as investment to joint ventures. However, the following conditions must be met
here. First, the equipment must be indispensable to the operation of the joint
ventures. Second, the equipment must either be something China cannot man-
ufacture, very expensive if produced in China, or better able than the domestic
equipment to meet the technical standards and delivery requirements that are
essential for the business operation of the joint ventures. Third, the price should
not be higher than that of the same kind of devices on the world market. The
Chinese authorities are responsible for examining and approving the type and
the price of the equipment being invested by foreign investors.

3. Patents or technical know-how investment: The Law of Chinese-Foreign
Equity Joint Ventures states that patent rights and technical know-how can be
considered as investment to joint ventures. When patent rights or technical
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know-how are used as investment, they must be in conformity with one of the
following conditions: (1) They can be used to produce products that are either
new in China or can be exported; (2) They can be used to improve the quality
of the existing products tremendously and raise the productivity; and (3) They
can be used to save great amounts of raw materials, fuels, and energy. Mean-
while, foreign investors are asked to provide all materials of the invested patent
rights and technical know-how, including copies of patent certificates, registra-
tion certificates of trade marks, documents about their validity status, specifi-
cations, practical value, calculation basis for the investment, and the agreement
on pricing with the Chinese partner. Either patent rights or technical know-how,
when used as investment, can be in the form of licensing. The patent rights or
technical know-how are subject to the approval of the responsible Chinese au-
thorities.

Registered Capital and Its Share in Total Investment

The registered capital of joint ventures means the total amount of capital after
registration, or the par value of all equity shares held by all parties. The total
investment, on the other hand, includes the registered capital and borrowed
funds. According to China’s current regulations, the proportion of joint venture’s
registered capital to the total investment should meet the following minimum
requirement:

1. For the joint ventures with total investment less than or equal to U.S. $3 million, the
registered capital should be at least 70 percent of the total investment.

2. For the joint ventures with total investment ranging from U.S. $3 million to U.S. $10
million, the registered capital should be at least 50 percent of the total investment.
Meanwhile, for those joint ventures with total investment less than U.S. $4.2 million,
the minimum requested registered capital is U.S. $2.1 million.

3. For the joint ventures with total investment ranging from U.S. $10 million to U.S.
$30 million,the registered capital should be at least 40 percent of the total investment.
In the meantime, for joint ventures with a total investment less than U.S. $12.5 mil-
lion, the minimum requested registered capital is U.S. $5.0 million.

4. For the joint ventures with a total investment over U.S. $30 million, the registered
capital should be at least 33.3 percent of the total investment. Meanwhile, for joint
ventures with total investment under U.S. $36 million, the minimum requested reg-
istered capital is U.S. $12 million.

In the case that the joint venture decides to add investment later, the same
minimum capital requirement will be used to determine the proportion of added
registered capital to the added total investment.

In reality, there are cases where the joint ventures can not meet the above
requirements. Usually, these joint ventures need to apply for special approval
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from the Foreign Economic and Trade Commission and the State Bureau of
Industry and Business Administration.

6.3 HOW TO SELECT A BUSINESS PARTNER

Here, we use the term business partner to describe the enterprises with whom
foreign companies establish joint ventures; form production, developing, mar-
keting, or other types of cooperations; or exchange information and provide
various assistance to facilitate foreign companies’ business operation in the
country.

Selecting the right business partners is of vital importance for a foreign com-
pany in any sector, considering the significant differences in culture, political,
and social-economic systems in China. This is especially true in the case of the
computer industry, due to the characteristics of the sector itself.

First, China’s computer industry in particular is growing rapidly from a very
low base. Users at different levels in different sectors have various and com-
plicated demands. In the highly prioritized national projects, the latest technol-
ogy and products in the world are in demand with strong backup from the central
government, especially in terms of financing. On the other hand, a larger number
of state-owned enterprises under local governments are still struggling to intro-
duce PC-based systems for their basic business operation such as office auto-
mation and accounting systems. It is important to supply the right product to
meet the different demands of these user groups, based on comprehensive and
accurate market information. It is not efficient or affordable, in most cases, for
foreign companies to conduct the time-consuming market investigation from
scratch. Local partners can contribute greatly in this aspect.

Second, foreign vendors need to become familiar with the unique features of
China’s economic life—to know the rules of the game. Specifically, they need
to know who has the power for strategic planning, who has the authority for
approving investment projects, how to get the contract and the foreign exchange
quota needed, and so forth. Local business partners already know their way
around and understand the rules of the game. They can help foreign vendors in
these aspects so that a lot of time and energy can be saved.

Third, along with the computer industry, computer technology is developing
very fast. New technology emerges everyday in thousands of products, de-
manding constant change and innovation. Local businesses need a strong human
capital base and a considerable amount of flexibility in order to be able to adapt
themselves to the changes in technology and in the international market. A
technically or managerially incompetent business partner will seriously limit and
hinder the potential growth of the foreign vendor.

Fourth, Chinese users are usually not up-to-date about the current technology
available in the world, and thus, they need to be informed and educated about
the new technology before a market can be created or opened. With the local
partners who have satisfactory knowledge about the development of new tech-
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nology and deep understanding about the needs of the users, they can pinpoint
the users’ problems and efficiently fulfill the task of user education.

Fifth, connections are still important in conducting business in China. Local
businesses already have a base of contacts, which can be utilized by foreign
vendors, just like the customer base of the business partners. Some types of
local business have more connections, and others have less. Thus, it is one of
the key factors in choosing local partners to identify those with more connections
in high places, which can help one to set up business, get the right information
and the right contacts at the right time, and access the channels to reach the
users.

In what follows, we discuss issues related to specific steps for foreign com-
panies to select the right business partners and set up their business in China.

Some Specific Steps

How to Gather Information. Many foreign computer companies have expe-
rienced difficulty in choosing potential business partners in China. This is not
only because of the understanding and communication difficulties associated
with the different languages and social economic systems, but also because of
the lack of information-providing organizations and intermediary services in the
country. In what follows, we provide some information sources that can help
foreign companies to find the candidates for their business partners faster.

Information Sources in China. The information sources inside China listed in
Section 6.1 can also be used in searching for business partners in the country.
This is because, in many cases, the information-providing organizations can
recommend particular enterprises as candidates for business partners for foreign
companies, as long as they believe that the proposed business cooperations are
important to the development of the country as well as beneficial to the business.

Computer industry-related publications are of great value. This is an effective
way to find the information on potential business partners through various spe-
cialized sector-oriented publications, including industry yearbooks, computer
newspapers, magazines, and special reports. This approach is especially suitable
for those who are not ready to stay a long time in the country to conduct research
and search for partners. After finding several candidates from publications, based
on their size, location, products and services, and other conditions, one can
contact the candidates directly or through other local and foreign-based inter-
mediary services.

Information Sources Available in the United States. The U.S. Department of
Commerce provides several useful services designed to assist U.S. computer
companies to find potential business partners in overseas countries, including
China. In addition, the customized sales survey, mentioned in Section 6.1, pro-
vides detailed information on market demands for particular products as well as
potential agents and business partners.

1. Market contact services: These services can help U.S. firms find potential
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business partners and arrange meetings with the candidates on-site in foreign
countries. Two very useful programs are available in this category: the Agent/
Distributor Service and Gold Key Service.

a. Agent/Distributor Service: under this service, the commercial officers in the U.S. em-
bassy in China (or in other countries) would contact potential agent/distributor can-
didates and present to them the information on the products that the U.S. firm wants
to market in the country. Usually, the officers contact multiple local enterprises that
are considered as leaders in the particular sector and compile a search report for
the U.S. firm. Since the officers are foreign trade specialists who have experience
in the related industries as well as the country’s economic and culture background,
U.S. firms can optimistically expect to find qualified candidates who are interested
in being the agent/distributor for their products.

b. Gold Key Service: this program provides various kinds of assistance to help repre-
sentatives of U.S. firms traveling to China (and other countries) to conduct meetings
with local enterprises. To maximize the result of the program, U.S. firms might
want to gather as much background information as possible prior to going to China,
including utilizing the Agent/Distributor Service. Then, the Gold Key Service can
be used as the next step to meet with the qualified candidates after having located
them.

2. Trade and seminar missions: Organized and led by Department of Com-
merce officials, these overseas events provide opportunities for representatives
of U.S. firms to visit foreign countries and meet with leaders and top manage-
ment personnel of the local industries. For a country like China, this kind of
mission has some obvious advantages. With the coordination between the U.S.
governmental agency and local industries, the U.S. participants have chances,
not only to contact potential buyers and business partners during the missions,
but also to meet with leaders of local industrial organizations and governmental
officers at the central, provincial, and local levels.

For U.S. computer companies, it is worthwhile to consider participating in
the Computer Software Trade Mission to China. The U.S. Department of Com-
merce has been holding this event each year, since the early 1990s. In Beijing,
the participants of the mission will be able to meet with officials from the MEI
and other central government agencies. When going to each of the provinces,
officials from local authorities will be available to introduce the current status
and future plans for the development of computer industry and market. There
will also be opportunities to meet with representatives from major computer
industrial organizations and the media. These contacts will be invaluable for the
U.S. firms to understand the market, to learn ‘‘who is in charge,” and to estab-
lish important connections.

Finally, we want to point out that in the process of searching for business
partners, one should be prepared to face various discouraging situations. Patience
is definitely the word to keep in mind. The following is a checklist for the
various steps of the process.

a
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Never expect to achieve straightforward success easily.

Never give up easily: nothing is impossible.

Trust is essential in doing business with Chinese partners: it takes time, and in many
cases, a trial period to achieve mutual trust.

Long-term strategy and commitment are very important: these are always on the top
of the list that the potential partners should check to determine whether the foreign
company can be trusted and serious business cooperation can be established.

Find the key person in the organization of the potential partner as soon as possible and
pay special attention to that person.

Try to find all the critical information, including that from informal, as well as official,
sources.

* When reviewing business plans or proposals by local parties, ‘‘read between lines,”
that is, find the critical hidden statements (usually the ‘‘subject to’’ conditions).

How to Select among Various Types of Local Enterprise. As indicated in

Chapter 5, enterprise ownerships are diverse in China: there are conventional
state owned enterprises (SOEs), state owned corporations, collectively owned
enterprises (COEs), and private enterprises/corporations. To serve as business
partners of foreign companies, each of these types of enterprises has its own
advantages as well as limitations.

China’s history of central planning often gives the conventional SOEs pre-
ferred positions for introduction to foreign companies as potential business part-
ners. Conventional SOEs usually have valuable assets such as land and housing,
manufacturing facilities, and manpower resources, usually including skillful re-
search and development staff. In many cases, their close relation with each level
of authority helps the business cooperation proposal be approved in a shorter
period. The experiences of many foreign companies show that locating a qual-
ified partner and getting the business proposal approved are among the most
difficult tasks in the country. Thus, there is no doubt that the advantages of
SOEs are quite important. In fact, many joint manufacturing (hardware) and
joint development (software) projects have been relatively smoothly established
between conventional SOEs and foreign companies.

On the other hand, low incentives and low efficiency are the most fatal weak-
ness of the SOEs. Being spoiled by subsidized loans and not accountable for
losses, many are unfamiliar with the rules of competition and, consequently,
cannot achieve high efficiency and profitability by themselves. It is possible that
the conventional SOEs would be revitalized after being restructured through the
formation joint ventures with foreign companies, and attracting FDI has become
one effective measure in SOE restructuring. However, the process may be long
and difficult. The best examples here are China Hewlett-Packard (a joint venture
between HP and CEIEC, which is affiliated with MOFTEC) and Huasun (a joint
venture between the Frobel Pte. of Singapore and the Sixth Research Institute
of MEI).
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One may maximize the advantages and overcome the limitations of conven-
tional SOEs when selecting business partners. In fact, some alternatives have
proved to be quite successful. One alternative is that instead of working directly
with the conventional SOEs, foreign companies may form joint ventures with
some subsidiaries of SOEs, which are independently operated and responsible
for profits and losses. The best example is Beijing Jilong Information Network
Development Co., established by IBM China and Jitong Communication Corp.,
which is affiliated with MEI but independently operated. Stock-issuing corpo-
rations have proliferated in China, many of them first-or second-level subsid-
iaries of SOEs or affiliated with some government agencies. These corporations
are only partially funded by the state, independently operated, and more efficient
and flexible than the conventional SOEs since they have to be responsible for
profits and losses. These are better candidates for business partners.

In sharp contrast with conventional SOEs, collectively owned enterprises
(COEs) and private enterprises/corporations have a high degree of autonomy in
decision making and in establishing partnership with foreign companies. Highly
motivated by generating profits and incomes to shareholders, this group usually
performs more efficiently than their conventional SOE counterparts. In many
cases, foreign companies find it is relatively easy to discuss business issues of
mutual interest and negotiate cooperation contracts with these enterprises. In
actual operation, under various forms of partnership with foreign companies,
this group often demonstrates more flexibility in staffing, marketing, and other
important areas that directly affect the business outcomes. Currently, joint ven-
tures and other forms of business partnership between Taiwan and Hong Kong
based companies and COEs or private enterprises are more often found in the
southern provinces such as Guangdong, Fujinan, and Hainan. The types of busi-
ness range from PC-related hardware manufacturing/assembly and software de-
velopment (including localization) to system integration and services.

Even though the economic reform has provided this group of enterprises with
tremendous growth opportunities since the 1980s, we must recognize that it has
some handicaps compared with SOEs under current social economic systems in
the country. Most of the enterprises in these groups are small-to medium-sized.
Their physical assets (land, housing, equipment, etc.), skilled staff, and access
to bank lending also cannot match those of the state-owned entities. In addition,
due to the lack of a strong connection with central and local government agen-
cies, these enterprises may find difficulties in getting business proposals ap-
proved by governmental authorities, which would thus delay or cause them to
lose joint business projects with foreign companies. When trying to establish a
joint venture or other forms of business cooperation with COEs or private en-
terprises, foreign companies may find that the process goes smoothly at the
initial stage but then suddenly slows down or stops. This is usually because
these enterprises do have the capability to make decisions internally but have
little control over the approvai process, which is handled by the governmental
authorities. Therefore, foreign companies need to evaluate all these factors and
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their relation to the planned business cooperations when selecting business part-
ners.

State-owned corporations are in a better position, which allows them to com-
bine the advantages of the other two groups. Basically, these corporations have
almost all the important advantages of the conventional SOEs. On the other
hand, the business operation and management of these corporations are largely
independent, and thus are more efficient than conventional SOEs. Being the
dominating shareholder, the parent SOE usually has the right to select the top
manager of the corporation from its own pool of high-level officials. The man-
ager is thus initially on the government’s payroll. Therefore, a strong and direct
connection between the corporation and government agencies is established at
the very beginning and maintained throughout the business operation. The sup-
port from the parent (conventional) SOEs to the corporations is very strong and
comprehensive. Sometimes, one even finds that the corporations use the offices
of their parent SOEs as their own offices and share equipment and other re-
sources.

The strong backup by large SOEs and close connections with various levels
of governmental agencies, combined with the automony in decision making and
business operations, provide the state-owned corporations a competitive edge in
the fast-growing high-tech industry. Thus, state-owned corporations have be-
come the most attractive business partners for foreign computer companies in
recent years. The following are well-recognized business cooperation projects
between leading international firms and state owned corporations:

* IBM and Jitong: a joint venture providing computer communication technology and
products for the Golden Projects.

* IBM and Great Wall group: a manufacturing joint venture for producing PCs in Shen-
zhen.

Microsoft and Legend: joint development projects for software localization.
* DEC and Taiji: Taiji is the largest distributor for DEC’s products in China and has

been successful.
* AST and Tianjin Kangda: AST’s PC manufacturing facility and headquarters in Tianjin.

Hong Kong, Taiwan, and other Asian Companies: Competitors or Partners?
Since the 1980s, many Chinese-speaking Asian computer companies entered
China and showed their strong presence in the computer market. Most of these
companies are based in Hong Kong, Taiwan, Singapore, and a few from other
Asian countries. These companies have an important competitive edge in ac-
cessing China’s computer market. Moreover, it was these companies that rec-
ognized the attractive opportunities in China at a very early stage because they
had long been closely watching the country’s development. Therefore, it is not
difficult to understand the current strength of these companies in the market.

For Western computer companies, some of these Chinese-speaking Asian



108 How to Access China's Computer Market

companies are competitors. Acer may be considered a competitor of IBM, Com-
paq, and other PC suppliers; Tatung competes with American workstation sup-
pliers. More often, however, the Western hardware and software vendors may
find that these Asian companies are ideal business partners in the process of
entering the challenging market in an unfamiliar country. Actually, many West-
ern computer companies have already chosen these Asian companies as their
agents, distributors, or as other forms of partners in China. This provides many
advantages for Western companies.

First, these companies are usually well-organized compared to the local Chi-
nese companies. Their operations in China, either as subsidiaries or as branch
offices, are managed in a fashion that is closer to the Western style. Western
computer vendors often find these Asian companies more efficient and profes-
sional and easy to do business with.

Second, thanks to the strong financial and technical support from the head-
quarters outside of China, these Asian companies have relatively superior mar-
keting and technical capability and experiences over their local Chinese
counterparts. With fast access to the latest information in the world, these com-
panies have far better understanding of the new technological development, and
have accumulated marketing experiences in the world market over the years. In

many cases, the companies have served as agents or distributors of the Western
computer companies in Taiwan, Hong Kong, and other countries on the Pacific
Rim. They understand the products well and know where to locate the right
users. Therefore, relatively fast progress can be expected when Western com-
panies extend their business into China through the help of these Asian com-
panies.

Third, having done business in a Chinese-speaking environment, Asian com-
puter companies have plenty of experience dealing with Chinese-language sup-
port and other issues that worry Chinese users. They can provide proper
solutions to Chinese users’ requirements based on their understanding and ex-
perience. Many of these companies have their own products, which can well
meet the requirements from Chinese users and have won a reputation among
the local users through the years. The following is a list of such products:
Taiwan made low-end PCs; peripheral devices and PC components made in
Taiwan and Hong Kong; localized software products developed in Taiwan, Hong
Kong, and Singapore. The Asian companies, if they become partners of the
Western computer vendors, can make full use of the existing customer base.
Furthermore, if these products can be bundled with those of the Western ven-
dors, the combination will be more attractive to the local users.

The last advantage, but not the least important one, is that there are many
similarities in culture and social backgrounds. Companies in Hong Kong and
Taiwan use the same written language as the Chinese people, have many con-
nections with the local people, and know the rules of the game. Therefore, they
can be a good ‘‘interface’” between the Western companies and the local users
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and producers. In a country where connections are very important for doing
business, this advantage of the Chinese-speaking Asian companies becomes es-
pecially valuable.

Although these Chinese-speaking Asian companies have these important ad-
vantages and many of them are currently the business partners of many Western
computer companies in China, one should not ignore the limitations and dis-
advantages of these companies. One fact that should be kept in mind is that
these companies are seen as foreign or ‘‘non-Chinese’’ companies by the Chi-
nese officials and authorities. Under some conditions, this can become a hand-
icap. Being considered non-Chinese, these companies may find difficulties in

participating in the projects in some sectors where the Chinese want to keep a
direct control. It is necessary to point out that most of the projects in this cat-
egory have huge potential opportunities, such as the national taxation system,
some areas of the banking and financial sector, and other projects organized by
the central government.

Another fact is that most of the Chinese-speaking Asian companies are of
small to medium size, except for a few large ones such as Taiwan’s Acer and
Tatung. This has constrained the possibilities of these companies in participating
in major projects. In these circumstances, these companies usually can only
serve as subcontractors of the big players.

The most valuable advantages of the Chinese-speaking Asian computer com-
panies is that they understand China better than the Westerners and know the
up-to-date technology better than the local Chinese. However, associated with
the rapid development of the Chinese computer industry, many local Chinese
companies are catching up fast in terms of both technical and marketing capa-
bilities. On the other hand, as China’s door keeps opening wider to the world
and information exchange channels keep improving, Western computer com-
panies will find increasing numbers of opportunities to make direct contact with
the local Chinese computer industry. Therefore, from a long-term point of view,
Asian computer companies are under attack from both sides, and thus they may
lose some of their important competitive edge in the Chinese market.

One can see that many of the advantages and disadvantages actually come
together as a package. Therefore, it is essential for the Western computer com-
panies to keep a balance between these factors when they search for business
partners to enter the Chinese market. There is no simple criterion that can be
applied to every individual case. However, as a general guide, we want to rec-
ommend the following: a business partnership with the Chinese-speaking Asian
companies is more valuable to the small-and medium-sized Western computer
companies in the early stage of market penetration. For those who have com-
mitted major and long-term investments in the market and are seeking oppor-
tunities in the major national projects, it is important to establish a partnership
with leading local Chinese entities, especially those with close ties with the
authorities.
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6.4 APPROVAL PROCEDURE FOR ESTABLISHING BUSINESS IN
CHINA

It is well known that the approval process to establish business in China is
complicated and time-consuming. The reasons for this problem are threefold.
First, China has been in a rapid economic transition process, starting with com-
mencement of its open door policy fifteen years ago. How to do business with
foreigners is a challenge to policy makers as well as government officials at all
levels. Therefore, at present, there are still areas in the officially published doc-
uments regarding the approval standard and procedure that are not defined
clearly. In these cases, the explanation of the official policies is largely depen-
dent on the individual situation and the officials in charge of the approval pro-
cess. Second, during reform, the local governments have gradually gained more
autonomy in many aspects, including authorizing investment projects. As a re-
sult, one may sometimes feel confused by the lack of continuity in the appli-
cation and approval procedures, as various levels of government may be
involved. This is especially true in various special development zones and lower-
level government agencies (below the provincial levels). Third, and the one that
bothers foreign investors the most, is the lack of clarity in the approving pro-
cedures. Rather than official regulations, special personal connections (Gua Xi)
often play an important role and become the de facto governing factor in doing
business in the country, influencing everything, including the length of time
needed to obtain approval from the authorities. To establish this kind of special
connections, patience, sincerity, and mutual understanding are required.

In what follows, we provide the standard approval procedures for establishing
a joint venture (Figure 6.1). The approval procedure for a wholly foreign-owned
companyis a little less complex (Figure 6.2). These are procedures required by
official regulations, although the actual procedure may vary in different degrees
in individual cases.

Step One: Project Proposal

The first step for establishing a joint venture is to compile a project proposal
and seek the approval by the government authorities. The project proposal is
the initial document and contains the general profile of the proposed project and
the analysis on its necessity and feasibility from a technological, marketing, and
financial point of view. Project proposals usually include the following contents:

1. Chinese sponsoring organizations of the project;

2. Foreign partners, their nationality, and their financial status;

3. The name and type of business, products, scale of production, and marketing plan
(proportion between domestic sales and exports) of the proposed project;
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4. Requirements for raw materials, energy, electricity, production equipment, land/hous-
ing, and personnel;

5. The total investment of the project, sources of funds, and foreign exchange;
6. A brief financial analysis;

7. The planned schedule of the project, such as times for the close of negotiations,
completion of the feasibility study, completion of construction, and start of production.

The approval of the project proposal only means that the initial concept of
the project is accepted by the authority. Only after the feasibility studies are
completed can the final decision on the proposed joint venture be made. Joint
ventures with a total investment under U.S. $5 million are considered nonres-
tricted projects, and the project proposal can be approved by county-level gov-
ernment agencies. For those joint ventures whose total investment reaches U.S.
$5 million to U.S. $30 million, the project proposal should be submitted to the
Foreign Investment Working Committee at the provincial level.

Step Two: The Feasibility Study

After the project proposal is approved, the next step is the feasibility study.
A feasibility study report should be provided to the authorities for examination.
Generally speaking, the feasibility study report will serve as the basis for the
final decision making. The report should include:

1. a general description of the proposed joint venture;

2. a profile of the participating parties including the following information regarding
the foreign partners: financial stability, technical and marketing capabilities, repu-
tation and competitiveness on the world market, intention, and commitment to par-
ticipate in the project;

3. product information including product specification, domestic and overseas market
demand (if the product had to be imported so far, the statistical data for the past ten
years should be attached), analysis on output, and pricing of the product;

4. detailed plans on sources of materials, supply of power, and other utilities;

5. an analysis on the choice of production site: geographic and environmental factors,
transportation, and communication conditions;

6. an analysis on the advantage and feasibility of the technology, and information on
the equipment to be imported;

7. construction work and workload;

8. organization of the joint venture, manpower requirements, and plans for personnel
training;

9. total investment required and sources of fund,

10. business plan and financial analysis, including estimate of the production costs and
profits, statement of assets and liabilities and plans for paying back loans, the re-
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covery period of investment, the expected internal rate ofreturn, and other economic
and financial indicators.

Upon approval of the feasibility study report, the parties of the proposed joint
venture should work on drafting the contract and articles of association, the
documents that will serve as the basis of the organization structure and business
operation of the joint venture.

Final Step: Approval Certificate and Registration

At the stage of final approval, an approval certificate will be issued by the
authorities at various levels of government depending on project size. At present,
for those joint ventures with a total investment under U.S. $5 million, the cer-
tificate is issued by the Foreign Economic and Trade Commission at the pro-
vincial and municipal level; for the joint ventures with total investment ranging
between U.S. $5 million and U.S. $30 million, the certificate is issued by the
Foreign Investment Working Commission at the provincial level; for those joint
ventures with total investment exceeding U.S. $30 million, the approval certif-
icate needs to be issued by the Ministry of Foreign Trade and Economic Co-
operation (MOFTEC) of the State Council. Within a month after receiving the
approval certificate, the joint venture should apply to the local Bureau of In-
dustry and Business Administration for registration and business license.

Figures 6.1 and 6.2 illustrate the approval procedures and documents to be
submitted for establishing equity/contractual joint ventures and wholly foreign-
owned enterprises, respectively.
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Business Operations

This chapter discusses specific issues of business operations, such as the choices
of locations, office setup and costs, staffing, recruitment and training, as well as
marketing channels and activities.

7.1 BUSINESS LOCATIONS

China is a big country, with a 1.2 billion population and an area of 9.56
million square kilometers,a little bit bigger than the United States (SSB 1994).
Across its thirty provincial-level districts, including provinces, autonomous
regions, and municipalities, the business environment differs greatly because of
geographical conditions, natural resource endowments, economic development
levels, and many other factors. Since the economic reform in 1979, the coastal
areas have substantially benefited from the open door policy and developed
much faster than inland areas in the country. These areas have become hot
targets for foreign direct investment and other business activities.

Selecting the right business location is essential for a foreign company to
achieve business success in China. In general, the following four important
factors must be evaluated prior to choosing a business location.

1. Economic development level: the level of economic development deter-
mines what products and services the area needs and what type of business it
can support. One indicator of development is the level of income. It is quite
obvious that a higher demand for high-tech products is related to higher pur-
chasing power. Another indicator of development is the educational attainment
of the population in the area. A better-educated population provides the fertile
soil for the demand for, and supply of, computer products to grow. Thus, the
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location of a computer-related business is usually highly sensitive to the eco-
nomic development level.

2. Industrial structure: based on economic theory, the industrial structure of
a region should depend on the region’s natural endowment—geographic con-
dition and natural resources as well as its human resource base. In a market
economy, industries cannot survive if developed in conflict with the region’s
comparative advantage. Thus, one can usually predict the potential success of a
computer business by observing the existing industrial structure in the region.
One needs to be cautious, however, since China is in a transitional stage to a
market economy and the existing industrial structure is not always a good in-
dicator of comparative advantages. For example, a computer software company
needs intelligent resources such as information on new technology and skilled
technical specialists, which are much more important than raw materials, which
are critical to many heavy industries. Therefore, a so-called industrial base (a
word often used in China to describe a heavy industry—concentrated region) is
not necessarily an ideal location for a computer business.

3. Physical infrastructure: complete industrial infrastructures, including elec-
tricity, transportation, and telecommunication, are especially important for the
business operations of computer companies. The building boom of physical
infrastructure in the country provides big opportunities for many computer-
related businesses. Meanwhile, this is one part of the efforts by local govern-
ments to improve the investment climate to attract foreign capital. These
movements also provide a guide for foreign companies when selecting their
business location to take advantage of the development.

4. Market factors: these factors include market size and structure, maturity
and trend, and investment climate in each region. In a rapidly changing trans-
action system, due to the move from a central planning to a market economy,
many unique problems exist in the market, and government policies can make
a big difference in facilitating foreign investment. Without a doubt, market fac-
tors must be at the top of the checklist for a foreign company searching for the
right business location. In the meantime, the investment and business-related
policies in a particular region—be it a city, a province, a special development
zone, or a free trade zone—often become the determining factor in selecting
among alternative locations with similar markets and other factors.

In what follows, we will provide descriptions, comparisons, and evaluations
on different regions and various development zones, followed by office setup
and cost considerations.

Regional Comparisons

Traditionally, China is divided into nine regions, including the Huabei
(Northern China), Huadong (Eastern China) regions. These regions, however,
have been redivided recently from an economic development point of view. For
our purpose, we focus on the seven major economic regions that have emerged
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in the recent years, each of which has extensive internal economic linkages. For
foreign companies that plan to extend their business in China, it is recommended
that they evaluate the following economic regions and their characteristics in

conjunction with their particular business target.
Shanghai Economic Region. Covering Shanghai municipality and five other

provinces (Jiangsu, Zhejian, Anhui, Jiangxi and Fujian), this economic region
tops the country in population density and the level of economic development.
Its gross value of industrial products accounts for about 30 percent of the whole
country. With the most advanced manufacturing, finance, and service industries
in the country, this region is one of the favored areas for foreign investment.

China intends to develop Shanghai into one of the largest international finan-
cial centers on the Pacific Rim by the year 2000, to replace or at least compete
with Hong Kong. Encouraged by various preferential policies, increasing num-
bers of domestic and international banks and other financial service companies
have chosen Shanghai as their primary business base in the territory. As seen
in many other countries, a modern financial center needs the support of the most
advanced computer systems and, at the same time, requires a huge investment
in computer hardware and software products as well as related services. Thanks
to a rapid developing financial sector, together with other traditional and newly
developed industries in the city, Shanghai has become one of the most important
destinations of computer products and services in the country.

Next only to Beijing, Shanghai has the second largest pool of top universities,
research institutes, and skilled computer technical personnel. There are also
many well-educated engineers and technicians in other major cities in the Shang-
hai region, such as Nanjing, Hangzhou, Hefei, Suzhou, and Wuxi.

Beijing-Tianjin-Tangshan Economic Region. As the capital city, Beijing is the
location of the central government and the center of political power. Even
though the country has experienced substantial decentralization over the years,
the most important decisions on nationwide economic development and invest-
ment are still made by the central government in Beijing. For instance, the plans
for the Golden Projects, which will greatly affect the country’s economic de-
velopment as well as provide tremendous opportunities for the computer indus-
try, are prepared, reviewed, and finalized among several line ministries of the
central government in Beijing. Furthermore, the management of the Golden
Projects, including budgeting, funding, public bidding, the introduction of tech-
nology and products, and system operation, will be under the direct control of
government agencies and economic entities authorized by the central govern-
ment. Considering this fact, many major players in the industry decided to locate
their primary business facilities in Beijing in order to get better access to the
authorities and to maximize business opportunities.

Being an economic and cultural center, Beijing enjoys a great deal of advan-
tages in being able to draw from the excellent human resource base of a large
number of first-class universities and the strongest research institutes of the
country. Beijing has a well-developed business environment for high-tech indus-
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tries, thanks to the ever-improving physical infrastructure. Zhongguan Cun, lo-
cated less than ten miles northwest of downtown Beijing, is the first and largest
high-tech development zone in the country. With the headquarters of many ma-
jor domestic and foreign computer companies in the area, ‘‘China’s Silicon
Valley’’ plays an important role in leading the trend in the country’s computer
industry.

Tianjin, as one of the three municipalities under central control (the other two
municipalities are Beijing and Shanghai), is a port city with highly developed
manufacturing industries, a few top universities, and good physical infrastruc-

ture. Tianjin High-Tech Development Zone, which is well known for its land-
scape, infrastructure, and preferential policies, has been successful in attracting
foreign investment, especially in high-tech industries. AST Research Inc., the
most successful foreign PC company in the country, has established its China
headquarters and primary manufacturing facility in the zone. Along the border
of Tianjin and Beijing, there is a center of petroleum/chemical industries con-
sisting of several important research institutes and large-scale manufacturing
facilities. The computer systems installed at these institutes and facilities are
among the largest and busiest in the country.

Pearl River Delta Economic Region. Covering a large part of Guangdong
province, especially Shenzhen and Zhuhai Special Economic Zones (SEZs), this
is the fastest growing area during the last two decades in the country. Geograph-
ically close to Hong Kong and Taiwan, and benefiting from the most open
social/economic environment in China, this area has attracted a large amount of
overseas investment, mainly from Hong Kong and Taiwan. In addition to export-
oriented consumer products—manufacturing industries, many computer and elec-
tronic businesses have been established through various types of cooperation
with foreign companies. After several years of rapid development under the
preferential environment, Guangdong topped all other provinces in computer
and electronic industry sales revenue in 1992 (see Table 7.1).

Northeast Economic Region. This region includes Liaoning, Jilin, Hei-
longjiang provinces, and the Inner-Mongolia Autonomous Region. It is a so-
called industrial base with many heavy industry SOEs established in the 1950s.
In recent years, some high-tech industries, including computer hardware and
software, were developed in cities like Dalian and Shenyang. For historical
reasons, this region tends to have business cooperations mostly with Japan.

Wuhan Economic Region. This region covers large parts of Hubei, Hunan,
and Jiangxi provinces. Along the middle reaches of the Yangtze River, the huge
Three Gorge hydropower project is under construction. This ‘‘cross-century
project,” as the Chinese call it, together with numerous subprojects on migra-
tion, environment, finance, and technological issues, is considered an important
market for computer products. Wuhan is another industrial base, with a concen-
tration of steel mills and other heavy industries, a few top universities and
research institutes, and relatively good physical infrastructure. It is becoming
one of the most desirable destinations of foreign direct investment in China.
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Table 7.1
Computer Industry Revenues by Province, 1992 (Millions of U.S. dollars)

Rank|Province Revenue Rank|Province Revenue
1 Guangdong 446.3 16 Inner-Mongolia 4.1
2|Beijing 199.3 17 Jiangxi 1.7
3 Shandong 122.2 18 Heilongjiang 1.4
4 Fujian 58.4 19 Guizhou 1.2
5 Jiangsu 55.6 20 Henan 0.8
6 Liaoning 35.6 21 Hubei 0.6
7 Sichuan 29.4 22 Guangxi 0.6
8 Shanghai 26.3 23 Jilin 0.4
9 Tianjin 22.7 24 Anhui 0.4
10 Yunnan 16.2 25 Hainan 0.1
11 Hebei 14.8 - Gansu 0
12 Hunan 12.7 -- Qinghai 0
13 Zhejiang 11.5 -- Ningxia 0
14 Shanxi 9.8 - Shinjiang 0
15 Shannxi 7.2

Source: Ministry of Electronic Industry (1993).

Huaihai Economic Region. Consisting of Shandong, Anhui, and Henan prov-
inces and a small part of Jiangsu, this region has geographic advantages: it is
close to the Shanghai economic region and one of the important hubs of the
nation’s railway system. This region has close economic ties with South Korea
and Japan, for geographical and historical reasons.

Zhongyuan Economic Region. Energy (mainly coal mines and thermal power
plants) is the number one industry in this region, which consists of parts of
Shanxi, Henan, Hebei, and Shandong provinces.

Special Zones

Since the early 1980s, China has established various special economic zones
throughout the country as an important part of reform and open door policy,
starting with the four Special Economic Zones (SEZs) in 1980. Encouraging
foreign investment and introducing new technology are important targets in cre-
ating these special zones. The special zones offer, in different degrees, prefer-
ential policies to foreign investors, especially for high-tech industries like
computer and related businesses (see also Section 8.4). Moreover, the basic
physical infrastructure and other conditions in these special zones can generally
better meet the requirements of foreign investors and high-tech industries. There-
fore, foreign computer companies should learn more about the special zones and
include these factors in their decision-making process for choosing a business
location.

Four types of special zones currently exist in China.
1. Special Economic Zones (SEZs): since the first SEZ was established in

Shenzhen, Guangdong province in 1980, the success of SEZs has been often
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used as the showcase of China’s economic reform. Currently, there are five
SEZs: Shenzhen, Zhuhai, and Shantou in Guangdong province; Xiamen in Fu-
jian province; and Hainan, a newly established province.

Basically, the economic systems in the SEZs have transformed to a market
economy. The local governments in these SEZs have a high degree of autonomy
and flexibility in economic policy decision making. The following are important
preferential tax policies for foreign investment in the SEZs:

* Generally, enterprises with foreign investment established in the SEZs are eligible for
a reduced corporate income tax of 15 percent.

For manufacturing enterprises with foreign investment and an operational period over
ten years, the corporate income tax can be 100 percent exempted for the first two years
and 50 percent exempted between the third and the fifth year, starting in the year when
the enterprise starts making a profit. This is subject to approval by the tax authorities.

Those enterprises determined as possessing advanced technology are entitled to have
an additional three more years of 50 percent corporate income tax reduction.

If the export revenue of the enterprise exceeds 70 percent of the total revenue, the
enterprise is eligible for a reduced corporate income tax rate of 10 percent.

Export products of these enterprises can be exempted from export duty and the con-
solidated industrial and commercial taxes.

Imported raw materials, equipment, and other supplies for the use ofthese enterprises
are exempted from import duty and the consolidated industrial and commercial taxes.

* Enterprises with foreign investment operating in the SEZs are eligible for preferential
conditions in using land.

2. Coastal Open Economic Zones (COEZs): five Coastal Open Economic
Zones were established in the country, located in Liaodong Peninsular, Shan-
dong Peninsular, Southeast Fujian province, the Yangtze River Delta, and the
Pearl River Delta. Similar to SEZs, these special zones offer preferential con-
ditions to foreign investors, including tax exemption and land using rights. The
tax rates, however, are higher than those for SEZs (generally 24 percent for
manufacturing enterprises with foreign investment).

3. Economic and Technology Development Zones (ETDZs): since 1984,

twenty-seven ETDZs have been established. The ETDZs are usually a small
area in or near a major city such as Shanghai, Tianjin, and some provincial
center cities. Originally designed to make use of the successful experience of
SEZs, many preferential conditions used in SEZs can also be found in these
ETDZs. For example, manufacturing enterprises with foreign investment are
subject to a reduced corporate income tax rate of 15 percent, and the rule of the
two-year exemption and three-year 50 percent reduction applies to those enter-
prises with over ten years of operation.

4. National Development Zones for High and New Technology Industries
(also called high-tech development zones): because of their nature and orienta-
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tion, the special zones of this type are especially important to the enterprises
engaged in computer hardware, software, and other related businesses. The es-
tablishment of high-tech development zones is aimed at promoting high-tech
industries, commercializing and industrializing high-tech products and research
results, and introducing new products, advanced technology, and investment
from abroad. The concept of high-tech development zones is said to be modeled
on that of Stanford Industrial Park (California, U.S.) and Hsin Chu Science-
Based Industrial Park (Taipei, Taiwan). According to the identifying conditions
issued by the State Science and Technology Commission, the following are
considered as the targeted high and new technologies for the high-tech devel-
opment zones: microelectronics science and information technology, air and aer-
ospace science and technology, photoelectron science and technology, life
science and genetic engineering technology, material science and new material
technology, energy science and technology, ecology science and environmental
technology, geoscience and marine engineering technology, basic substance sci-
ence and radiation technology, and medical science and biotechnology.

To be eligible for the preferential conditions in the high-tech development
zones, an enterprise needs to meet some requirements:

1. The enterprise must be engaged in the research, development, or production of at least
one of the targeted types of technology and product.

2. The business operation of the enterprise should be independent and the enterprise
should be responsible for its own profit and loss.

3. At least 30 percent of the employees of the enterprise should have college or higher
degrees.

4. The minimum required registration capital is RMB 100,000 (U.S. $12,000).

5. The annual revenue from high-tech products and related services should account for
over 50 percent of the total annual revenue of the enterprise and R&D funds spent
for high-tech products should account for at least 3 percent of the annual earning of
the enterprise.

6. The enterprise should have an operational period of at least ten years.

Operating in the high-tech development zones, an enterprise can benefit from
a series of preferential policies and treatments on taxation, import and export
duties and control, bank lending, personnel management, and so forth. For en-
terprises with foreign investment, additional preferential conditions are available.
For detailed information on these policies and treatments, one should read the
following publications:

* Regulations Concerning the Conditions and Measures for the Identification of High-
and New-Technology Enterprise in the National Development Zones for High-and New-
Technology Industries, State Science and Technology Commission, March 1991.

* Interim Regulations Concerning Policies on the National Development Zones for High-
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Table 7.2
Ranking of the High-Tech Development Zones

High-tech zones Beijing Shanghai|Wuhan Shenzhen|Taijin
(General rank) (1) (2) (3) (4) (5)

Score
Ratio of technical staff 9 7 8 3 7
Number of research institutes 9 7 7 3 7

Number of Universities 9 8 8 1 4
Library 9 5 5 7 1

Environment 7 3 9 5 7

Service and utilities 5 5 5 5 7

Water supply 5 7 8 7 7

Road system 9 9 7 7 7

Railway system 9 9 9 6 9

Telecommunication 3 7 5 5 8

Industrial history 7 9 6 3 5

Industrial structure 9 9 3 7 3

Future development 5 5 7 9 7

Technical staff working 7 6 5 9 5

conditions
Foreign investment 5 7 4 7 4
environment
Development plan of the city 3 9 9 8 7

Source: Zhang (1993).

and New-Technology Industries, State Science and Technology Commission, March
1991.

* Tax Policy Regulations Concerning the National Development Zones for High-and
New-Technology Industries, State Tax Bureau, March 1991.

* Regulations of the Customs General Administration of the PRC Concerning the Import
and Export Goods of the National Development Zones for High-and New-Technology
Industries, State Customs Bureau, October 1991.

Since the Beijing high-tech development zone (at Zhongguan Cun, Beijing)
was set up in 1988, 52 other high-tech development zones have been established
in China. Among them, the ones in Beijing, Shanghai, Wuhan, Shenzhen, and
Tianjin are the largest in scale and have attracted the most foreign investment.
Table 7.2 shows the ranking of these five high-tech development zones.

Associated with the rapid development of China’s computer industry in recent
years is the fact that most of the high-tech development zones have prioritized
the information technology as their top development target. Table 7.3 showed
leading industries in the high-tech development zones.

Office Setup
After having carefully studied many factors and chosen a city in which to

open for business in China, many foreign companies discover that it is not easy
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Table 7.4
Average Rent for Office Space in Major Cities of the World

City Country Rent (U.S. $/sq. m, per year)

Tokyo Japan 1561
Hong Kong 1424
Shanghai China 694
Paris France 635
Beijing China 606
Mexico City Mexico 538
London UK. 532
Guangzhou China 502
Frankfort Germany 487
Sidney Australia 448
Washington U.S.A. 345
New York U.S.A. 336

Source: Compiled based on data from Chinese Business Weekly, December 1994.

to find a moderately priced office in a city that is equally desirable to many
other foreign businesses. Associated with the rapid economic development and
opening up, the demand for modern office facilities has increased dramatically
since the 1980s. Even though large amounts of new office buildings have been
built in major cities and a large number of construction sites can be found
throughout the country, the supply of office space still lags behind the ever-
increasing demand at the present time. This has caused the cost of office space
in these cities to skyrocket. Many foreign companies come into China to take
advantage of the low operation cost, with an eye on long-term growth potential.
The high cost of office space may force these companies to give up their top
choice of business location, usually the big cities, and move to less expensive
places.

Table 7.4 showed a cost comparison of office space in major cities in the
world. As one can see from the table, the costs of office space in Beijing,
Shanghai, and Guangzhou have surpassed many Western cities, next only to a
few of the most expensive cities in the world, such as Tokyo, Hong Kong, and
Paris.

The figures shown in Table 7.4 are the average cost of office space in the
cities. In the business districts located at the center area of the big cities in
China, the cost of office space is even much higher than the average.

It costs U.S. $720 to rent one square meter of office space for one year at
the New Century Tower, which is part of the luxurious five-star ANA Beijing
Hotel-Office complex and located halfway between Tiananmen Square and
Zhongguan Cun. China World Trade Center is located in a prime area along
Beijing’s Chang-an Street, which is equivalent to Pennsylvania Avenue in Wash-
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ington, D.C. In the center, one year’s rent for one square meter of office space
reaches U.S. $820. In the central area of Shanghai, where it is said, ‘‘an inch
of land, an inch of gold,” the offices next to the Portman Shangri-La Hotel go
for U.S. $960 per square meter per year.

Moreover, the special housing facilities for foreigners and their families are
equally expensive in the major cities. In Beijing and Shanghai, a three-bedroom
apartment unit (around 100 square meters) inside a high-rise complex (usually
located in the foreign diplomat— and business-oriented districts) could ask a
monthly rent of U.S. $7,000, or even more.

Surprisingly, these high-priced buildings are always overcrowded with foreign
companies, their executives, and their families. One will find long waiting lists
to move into these business office facilities. It is not the case that there is no
cheaper place in these cities, but almost no foreign company is willing to rent
offices at such low-cost places. The reality is that, following the business culture
in the country, foreign companies are expected to have their offices at the most
elegant places, especially in the big cities. Foreign companies need to realize
that this is a necessary cost to maintain their reputation and seek business op-
portunities in the country. This fact has attracted a lot of attention and, to some
extent, has broken the illusion that China is a low cost place to do business.

7.2 STAFFING

Sending Executives from the Headquarters

At the present time, most of the foreign companies tend to send executives
from their headquarters or from Asia-Pacific regional offices to lead their China
branches or to serve as the representatives at the joint ventures with Chinese
partners. This is not only necessary due to the fact that there are few local
personnel who could qualify for these high level positions, it is also important
since such an assignment will be perceived by the local business community to
be a signal of strong commitment to the Chinese market. According to the latest
research, there are 450,000 foreign managers working in all types of business
organizations in China (The Economist 6/24—6/30/95, p.12).

Another meaningful development is that many foreign companies have rec-
ognized the importance of communication with the local business communities
and selected Chinese-speaking executives to work at China offices. Most of these
Chinese-speaking executives are originally from Taiwan, Hong Kong, Singa-

pore, and other Asian countries. The combination of language skill, good un-
derstanding of the culture, and management experiences at foreign companies
provides these Chinese-speaking executives with a lot of advantages in doing
business in China. On the other hand, one should keep in mind that the Chinese
business environment differs in many aspects from those in other countries due
to its unique development history. Even for those who can speak the same
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language but have not been living in the country for a long time, there is plenty
to learn and assimilate.

Local Management Staff

Although it is necessary and important to send executives from the head-
quarters to manage business in China, there are some limitations. First, the
assignments of high-level executives from outside of the country are usually
only short-to medium-term, due to business or organizational arrangements as
well as personal considerations for these expatriates. As a result, there are always
concerns about continuity regarding business strategies, management style, and
other important issues. For example, it takes a lot of time to build, rebuild, and
refresh the business connections (in many cases, this means personal contacts)
with important authorities and clients. In a country where Guan Xi (connections)
are still seen as important to business success, the adverse effect of frequently
changing executives cannot be overlooked.

Second, sending executives to work in China is costly for the company. Con-
sidering the fact that foreigner-oriented housing and other services cost much
more than the average in the country, the total compensation package to an
executive manager who is sent to work in China could easily exceed U.S.
$150,000 a year.

Obviously, the logical solution for this limitation is introducing local man-
agement staff. Actually, this is not only a defensive strategy, it is also an ag-
gressive approach to motivate all of the local employees and improve the
performance of the organization.

At the present, most of the foreign businesses in China have not been there
long enough to have internally promoted experienced local employees to high-
level executive positions. In the meantime, although headhunting/recruiting and
related information and service systems have been established in the country,
their openness and efficiency are still far below the international standard. This
situation has greatly increased the difficulty for foreign companies to actively
recruit management staff through local channels. From a long-term point of
view, however, in order to keep growth and maintain the competitiveness, for-
eign companies should make conscious efforts to aggressively employ local
management staff into their businesses in China from the stages of business
planning through daily operation.

Local Technical Staff

Most foreign computer companies agree that the Chinese technicians in this
field are of high quality. As one of the fastest growing high-tech industries,
many top-notch, highly educated young people of the country are attracted to

computer systems development, manufacturing, application, and related services.
China’s education system also helps to continuously provide new technical
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personnel for the industry. From elementary to high school, mathematicsis given
particular emphasis in children’s education. In universities and vocational
schools, science-and engineering-related programs usually can expect a larger
budget and more support from the government. For over several decades, these
subjects have been very popular among the young people. Although the curric-
ulum of the university programs cannot directly compare with those in devel-
oped countries, it is widely recognized that the graduates from these Chinese
universities are well educated in basic knowledge and skills. In particular, the
graduates from computer science and engineering programs are well trained in

many areas such as electronic systems design and software development with
C language under the UNIX environment.

A large number of engineers and other technical personnel are employed by
SOEs, especially in those with a long history and directly under the central
government agencies. In the fast-changing environment of economic reform in
the country, many of the traditional SOEs are facing serious challenges, and
some are struggling to survive. Increasing numbers of SOE employees have
realized that the lifetime guarantee of an ‘‘iron rice bowl’” and the ‘promotion
by seniority’’ employment system no longer exist. In recent years, many SOE
employees, especially young engineers with higher education background and
technical working experiences, have shown strong concern about their future
career development and started to actively seek new job opportunities.

Under current circumstances, foreign-funded business in China, including
wholly foreign owned companies and Chinese-foreign joint ventures, can offer
the most attractive working conditions and compensation to local young tech-
nical staff. Therefore, these foreign-funded businesses can expect to be able to
employ high-quality personnel for their local development and technical support
teams. These local technical staff can be hired directly from new graduates from
universities and engineering-oriented vocational schools, as well as from among
SOE employees.

Recruiting, Employment, and Compensation of Local Staff

Headhunting/recruiting and related services have not yet become well estab-
lished at the present time since a ‘‘job exchange market’’ emerged in the country
only a few years ago. Although a labor law has been passed, labor market
institutions need to be developed, and the operation and administration vary
from place to place. Therefore, foreign companies that need to employ local
staff should be aware of the situation and check with the local information
sources to get the latest updates.

In major cities, foreign companies may start the recruiting process by adver-
tising their positions in the newspapers or by contacting local recruiting-service
companies (usually called ‘human resources centers’’). The human resources
centers are the intermediaries between the recruiting companies and job candi-
dates who are looking for jobs or want to change jobs. Through the human
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resources centers, the companies can get access to updated information of po-
tential job candidates.

The next step will involve interviews and tests. The process will be handled
by the recruiting companies themselves. Currently, foreign companies and joint
ventures are very popular among job seekers in the country. Therefore, in many
cases there will be a large number of job applicants competing for a few open-
ings. It is reported that foreign companies’ job interviews and tests are quite
tough.

If these steps are not so different from the systems seen in Western countries,
the next step is unique in China. After the agreement is reached by the hiring
company and the job candidate regarding the employment and terms, the foreign
company has to report to a government organization for hiring registration and
related arrangements. The organization, Foreign Enterprise Services Co.
(FESCO), is under the Ministry of Foreign Trade and Economic Cooperation
(MOFTEC) and in charge of registration, administration, and other matters re-
lated to foreign companies in the country. The current government regulation
stipulates that the foreign companies should pay a fee to FESCO during the
whole period of the employment of the local staff. The amount of the fee is
determined by the government (currently, the amount is 45 percent of the salary
of the employee paid by the foreign company). In the meantime, FESCO will
provide health insurance and retirement pension benefits to the employee who
works for the foreign company.

The terms of employment for the local staff are based on the employment
contract between the employer and the employee. This is to say that both sides
should comply with the conditions and terms determined by the contract, and
the employment can be terminated by either side, subject to the conditions spec-
ified in the contract.

At the present time, compared to other entities in the country, foreign-funded
businesses provide the most competitive compensation to local employees. In
non-SEZ areas, a technician who works for foreign-owned companies could earn
more than RMB 2,000 (U.S. $230) a month. This is almost double the salary
of his or her counterparts working for most SOEs. For those capable local staff
who are promoted to managerial positions, the compensation gap with other
local employees may increase further. Some local managers can expect to reach
an annual income of RMB 100,000 (U.S. $12,000). In the southern provinces,
and especially in SEZs such as Shenzhen, local employees usually earn more
than those in other regions of the country. In the case of Chinese-foreign joint
ventures, the compensation of employees is determined by both sides. Generally
speaking, the compensation level in joint ventures is lower than those in wholly
foreign-owned companies.

According to the official statistics, the annual inflation rate in the country has
exceeded more than 20 percent in recent years. In the major cities, the actual
inflation rate has been as high as 30 percent in 1993 and 1994 (World Bank
1994c¢). Under the circumstances, the nominal compensation of local employees
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has been increasing rapidly in terms of local currency. Meanwhile, the exchange
rates of RBM to major foreign currencies have remained relatively stable
through careful management by the government. In fact, RMB appreciated
slightly during the course of 1994 and 1995, due to large foreign capital inflows.
Therefore, foreign-funded companies should expect a substantial increase in the
cost of employee compensation as well as other business operation costs. On
the other hand, despite the increases in employee compensation, the labor cost
in the countryis still much lower than in many other developing countries. This
will remain one of the most important advantages attracting foreign businesses
to the country.

Mainland Chinese Educated Abroad

Besides sending managers from headquarters and employing staff locally,
another rich pool of human resources that should not be overlooked consists of
mainland Chinese who got their education in the West and are currently living
overseas. Since the early 1980s, thousands of young Chinese went to the de-
veloped countries to study advanced technology and knowledge. According to
the latest statistics of the State Education Commission, by 1994 the cumulative
number reaches 160,000, including more than 100,000 in the United States,
20,000 in Japan, 10,000 in Canada, and over 30,000 in Europe and other coun-
tries.

Many of these overseas Chinese chose computer science/engineering and re-
lated fields, and some of them have achieved successes in various degree. Young
Chinese professionals in this industry have recently become more visible. In
those leading high-tech companies in California’s Silicon Valley, one can find
many Chinese engineers working in R&D and other important positions. In
professional magazines published by the Institute of Electric and Electronic En-
gineers (IIEE), Chinese names can be frequently found in the table of contents.
Associating with China’s rapid economic development, some of them have be-
come increasingly interested in seeking business and career development op-
portunities back in China.

Obviously, this is an invaluable pool of human resources for foreign com-
panies that want to enter and expand in the Chinese market. Having the same
language and culture background with the local people, possessing close con-
nections with various sectors of the local community (through family members
and old friends), and bringing with them the technical background and experi-
ences gained in the West, these Chinese professionals may not only become
competent technical leaders but can also take important managerial positions in
multinational corporations.
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7.3 MARKETING ACTIVITIES

Advertisement

Advertisement through the local media is a widely used method for foreign
companies to increase their visibility and that of their products, as well as to

pass important messages to the local industry. At the present time, the most
effective media for computer-related advertisements are local Chinese
publications, which are widely read by end users, vendors, analysts, and many
other people concerned with the development of the industry.

In what follows we list the most important computer industry-related
publications.

China Computerworld. Published by China Computerworld Publishing and
Servicing Co., a Chinese-American joint venture with International Data Group
(IDG)of the United States, China Computerworld is the most authoritative pub-
lication of the industry. The weekly newspaper provides timely updates on the
latest domestic and international developments in the industry. The newspaper
also provides a special analysis of major events such as the Golden Projects, as
well as many ‘‘who’s who’’—type research reports on individual companies.
Bound volumes of the back issues are available through the publisher. By read-
ing the back issues of the newspaper for the last couple of years, one can get a
clear picture of the development history of China’s computer industry and find
out all the important players in the industry.

China Infoworld. This weekly newspaper is considered among the most im-
portant computer industry publications in the country. It is published by MEI's
Center for Computer Industry Development (CCID). Having tight connections
with government agencies, China Infoworld usually closely follows the central
government initiated projects. This may be helpful for those foreign companies
which aim at participating in major national projects.

Other Publications by Chinese-American Joint Ventures with IDG. These in-
clude PC World China (published monthly), which is a technically oriented
magazine for PC and workstation hardware/software developers and users; Com-

puter & Communication (published weekly), a newspaper that emphasizes com-
puter communication— and network-related market and application issues; and
Electronic Product World (published monthly), a market- and products infor-
mation—oriented magazine focused on PC hardware.

Other Important Publications. These include Software World (published by
CCID), Computer Users (published by CCID), Computer Application Study
(published by the State Commission of Sciences and Technology), China In-

formation Technology (published by the State Commission of Sciences and
Technology), Computer Applications (published by the Chinese Academy of
Science), Computer Technology (published by Huabei Computing Technology
Institute), Computer Engineering (published by Huadong Computing Technol-
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ogy Institute), and Computer Peripheral Equipment (published by the China
Electronics Association).

Since all these publications are in Chinese, advertisement by foreign com-
panies must employ an efficient strategy to communicate with the users through
translation plus other necessary reproducing processes (see last subsection of
this chapter).

Trade Shows

In the 1980s, there were only a few exhibitions held in a few major cities,
such as Beijing and Shanghai, once or twice a year. Most of the exhibits were
to emphasize ‘national industry success stories’’ and ‘independent research
results.”” Few of these exhibitions can be considered trade shows. Entering the
1990s, and associated with the rapid opening up to international trade and in-
vestment and strong growth in China’s computer market, trade shows have been
used by domestic and foreign enterprises as an important channel to promote
their computer products to the market. Now, one can find many international,
national, regional, and local computer trade shows in each part of the country
and in every month of the year. What worries computer companies now is no
longer thatit is hard to find a chance to show their products but the question
of deciding which trade show in which to participate and how to catch the eyes
of users at the trade shows. Many major international and national computer
trade shows are organized quite professionally, including advanced equipment
and services and exhibition site facilities.

The following is a list of major computer trade shows regularly held in China.
1. China Computerworld Expo and Conference: This is one of the most im-

portant computer trade shows in the country. Starting in 1993, the trade show
was to be held annually in Beijing, jointly with China Computerworld Publish-
ing & Services Co. and several important local industry organizations. During
the first China Computerworld Expo and Conference, held in September 1993,
nearly 100,000 people attended the trade show, while over 60 foreign computer
companies from six countries and many domestic companies brought their latest
products to the convention in Beijing. The exhibits from these companies cov-
ered almost every subsector of the industry, including hardware, software, com-
puter networks and communication, system management, integration, and other
services. Within the four-day duration of the trade show, sales contracts of over
RBM 500 million (U.S. $58 million) were signed between customers and the
vendors participating in the show.

2. National Computer Show (Beijing): this is another top-class annual com-
puter trade show in the country, with more than a ten-year history and over 200
foreign and domestic companies participating in recent shows. It is supported
by MEI and other government agencies. Compared to China Computerworld
Expo and Conference, this trade show is more domestically oriented. In addition



132 How to Access China's Computer Market

to the larger domestic companies that attend the China Computerworld Expo
and Conference, many medium-and small-sized companies, some from remote
provinces, consider that this trade show is more suitable for them to participate
in.

3. China International Computer Exhibition: sponsored by China Electronics
Import & Export Co. (CEIEC) in Beijing, this trade show is another international
computer show covering hardware, software, and network products.

4. China International Information Technology Expo: MEI sponsors this trade
show, which is held in Beijing annually. Many Chinese-speaking Asian com-
panies and some important domestic companies participated in the trade show
in April 1994.

5. National Computer Application Achievement Exhibition: MEIis the spon-
sor for this domestically oriented trade show, held annually in Beijing.

6. International PC World/LAN Expo: starting in 1994, this annual show
focuses on computer networks and communication, which is one of the most
rapidly developing sectors in China’s computer industry. In April 1994, many
leading computer network and communication companies, such as AT&T,
3COM, Syneptics, Cabletron, and Chipcom, demonstrated their products and
solutions to the Chinese users.

7. National Software Expo: this is the largest trade show and focuses solely
on software products, technology and services. China National Computer Soft-
ware and Technology Services Corportation (CS&S), a leading software com-
pany, is the sponsor.

8. Inter-Banks and Banking China: based on the ambitious plan of promoting
Shanghai as an international finance center in the twenty-first century, Shanghai
put a great deal of effort into the computerization in banks and other financial
organizations. These two trade shows held in 1994 attracted many foreign com-
panies to show their banking-oriented products and technology.

9. International Computer and Information Technology Expo: Guangzhou is
the largest city in southern China, and the fastest growing area in the country
in the pastfifteen years. This trade show is one of the largest ones to be held
in Guangzhou in recent years.

10. InfoComm (Shenzhen): Shenzhen is the largest and most successful Spe-
cial Economic Zone (SEZ). This trade show covers computer hardware and
software, communication, and office automation systems.

As one can imagine, the materials for these trade shows have to be in the
Chinese language, and local guides and interpreters are necessary to serve the
customers at the show booths. These services are available locally. The foreign
companies that need services can contact the sponsors of the trade shows for
information.

User Group Organizations
China Computer Users Association (CCUA) is the largest national computer

user organization. Through the organization and its publications, various semi-
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nars, and other activities, computer companies can get access to almost all the
important computer users. The association is supported in various ways by many
government agencies, and especially MEL In fact, the current chair of the as-
sociation is a former deputy minister of MEL

Under the association, there are 52 subassociations, divided by subsector in
the industry and major hardware and software vendors. Following is a list of
some important subassociations:

* PC

CAD/CAM

Information Management System (IMS)

Banking systems
Network

Distributed systems
IBM systems
DEC systems
HP systems
Huasun systems

Unisys systems
* NEC systems
* HITAC systems
* FACOM systems
» Siemense systems
* Oracle systems

These subassociations often hold various events to introduce new products
and exchange information among their members. For instance, the IBM subas-
sociation held its tenth anniversary conference/product show in September 1994,
in Beijing. The event was cosponsored by IBM China. Dozens of overseas and
domestic companies, many of them maintaining close partnership with IBM,
participated in the product show. Over 10,000 people from IBM system sites
throughout the country attended the event.

Besides the subassociations, CCUA also has group association members in
each province.

Communicating with the Market

In many aspects, China is an unfamiliar market for foreign companies to do
business in. At the same time, considering that China opened its door only fifteen
years ago,it is equally challenging for most of the Chinese people to understand
and accept the foreign business style. Therefore,it is very important for foreign
companies to actively put efforts into improving the communication between



134 How to Access China’s Computer Market

themselves and the market. Only with efficient communication can mutual un-
derstanding and trust be established.

First, a foreign company must make a firm commitment to the Chinese market
and, equally important, it must pass this message clearly to the market partici-
pants, including the users, suppliers, and authorities, through the media. This is
particularly true for those who intend to pursue the opportunities in major na-
tional projects and aim at the long-term potential of the market. Chinese com-
panies, as well as authorities in some cases, tend to confirm and verify the true
intention of the foreign company before entering a serious business relationship.
Therefore, the foreign company should carefully prepare its long-term strategy
regarding the market and properly present and publicize it to the Chinese side.
It is considered an effective way to accomplish the task of increasing publicity
to have the company’s top management personnel visit the country, meeting
with the key officials and industrial leaders, participating in important local held
events, and giving positive statements.

Second, it is necessary and important to publicize to the Chinese audience
the company’s good reputation and success stories in the world market. Gen-
erally speaking, Chinese people tend to think highly of what is said by people
coming from afar. There is an ancient Chinese saying, ‘‘Monks coming from
afar can read the Holy book [Buddhist sutra] better.” Therefore,it will be very
convincing to demonstrate facts such as, ‘“The product is highly evaluated by
an authoritative international agency/publication [with a copy of the evaluation
attached],”” ‘The product has a high market share in the world market [with
detailed figures on market shares attached],”” or, ‘‘The product is used by larger
numbers of users in many countries in the world [with detailed numbers at-
tached].”

Third, local presence is an important precondition for a foreign company to
be successful in the market. Therefore, the foreign company should intentionally
publicize its efforts of establishing local representative organizations (subsidiar-
ies, branch offices, joint ventures, or local agents/distributors). To the localin-
dustry and user communities, this is another important evidence of a strong
commitment by the company to serve the market. At the same time, the foreign
companies should pay continuous attention to increasing the visibility of both
the company itself and its products through various channels.

Fourth, it is worthwhile to make special efforts with respect to the cultural
systems of the country. These efforts will be appreciated by the local people
and bring great returns in future business practice. The following efforts are
highly recommended:

1. Give attractive Chinese names to your company and your products, as well
as your foreign executives and representatives. Since the Chinese language uses
only characters, in most cases foreign names are translated into Chinese as a
combination of characters that matches the pronunciation in the original foreign
language. While convenient to foreigners, this manner of translation however is
not appealing to Chinese users. Since each Chinese character has its own mean-
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ing(s), an ingenious translation can be very vivid and leave a deep impression
on the Chinese people. Many foreign companies have realized the importance
of choosing the right Chinese names. Intel made a very meaningful Chinese
name for its latest flagship microprocessor, Pentium: Benteng. In Chinese, the
word means ‘‘gallop’” or ‘‘surge forward,”” and its Chinese pronunciation
matches almost perfectly that in English. HP and Unisys also gave quite clever
Chinese names to their companies. Recently, some foreign companies even set
up some award to outsiders who can make up good Chinese names for the
company and its products. As in Japan and some other Asian countries, Western
business people are told to make two-sided business cards for use in China: one
side in Chinese and the other side in their home language. It is also recom-
mended to consult with specialists to choose the right Chinese names for foreign
executives and representatives.

2. Foreign representatives should learn some of the Chinese language, perhaps
even just a few simple sentences. While giving a speech in business meetings
and at public occasions, try to open the speech with Chinese greetings and close
with the Chinese for ‘‘thank you’ (Xiexie). This will help to create a friendly
atmosphere.

3. In the company’s advertisement and other marketing promotion materials
supposed to be translated into Chinese, try to use idioms, stories, and figures
that are well known among the people in the country (such as those in Chinese
history). Many Chinese people still clearly remember the advertisements that
Toyota made for its cars and that of Matsushita for its color TV years ago: both
advertisements utilized famous idioms or popular figures from the country’s
history.





8

The Business Environment
in China

The success of a multinational business is largely dependent on the investment
climate and economic and political stability of the host countries in which the
business is operating. This chapter focuses on the macroenvironment in China:
the legal framework and institutional infrastructure that are crucial to attract
foreign investment; the financial and fiscal systems and exchange rate regime;
the openness to international trade; specific measures to facilitate foreign in-
vestment in high-tech sectors, including the computer industry; and the new
developments in the implementation and enforcement of laws and regulations
to protect intellectual property rights.

This chapter goes from more general issues to more specific ones, and from
the issues relevant to any foreign business to issues that are specific to the
information technology-related firms. Readers who are knowledgeable about
China’s general economic environment may wish to skip Sections 8.1 and 8.2
and go directly to the specific issues in Sections 8.3 and 8.4.

8.1 AN OVERVIEW OF THE FINANCIAL, FISCAL, AND LEGAL
SYSTEMS

China has been reforming its economy gradually but steadily in the last fifteen
years and enjoying remarkable economic growth at about 9 percent per year
during this period. It continues to enjoy a fundamentally healthy economy, as
reflected by its rapid private sector development and improved export compet-
itiveness. China’s economic growth since 1978 has shown some cyclical nature,
but by international standards, economic downturns have been neither deep nor
prolonged: the most recent cycle saw real GDP growth of 3.8 percent in 1990
with a recovery to 7.2 percent in 1991. There is a cause for concern over the
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periodical overheating and sharp slowdowns or ‘‘hard landings’’ following aus-
terity programs. According to the World Bank (1994a), the monetary accom-
modation of a high and persistent public sector deficit is the main cause of
recurring inflationary pressure in the Chinese economy. No simple solution to
the problem is possible without reforms to strengthen the central government’s
control over financial and fiscal policies and to reduce the deficit itself through
streamlining government activities and state-owned enterprises (SOEs).

Financial System

China achieved rapid financial sector reform during 1985 and 1986, when the
Soviet-type ‘‘monobank’’ was split up. A new central bank was created, the
People’s Bank of China (PBC), together with four large, nationwide, sectoral
specialized banks, the Industrial and Commercial Bank of China (ICBC), the
Agricultural Bank of China (ABC), the People’s Construction Bank of China
(PCBC), and the Bank of China (BOC). BOC used to be the sole bank that
managed foreign exchanges for the government and supervised all business deals
requiring foreign exchange quotas for enterprises. This has been changed in the
last five years, especially since the unification of official and swap-market
exchange rates in January 1994. Now all the four specialized banks, as well as
two other newly established banks, can engage in the foreign exchange market.
ICBC in particular has been among the top ten largest and most profitable banks
in the world since 1994.

China’s financial sector is much more diversified now than, say, ten years
ago. Not only are there four big state-owned specialized banks, there are also
nine nationwide and regional share-issuing commercial banks, such as the
Shanghai-Hong Kong Bank of Communications and China Merchants Bank,
together with numerous rural and municipal credit unions. According to the
Commercial Bank Law, effective in July 1995, the four specialized banks are
to be transformed into commercial banks. Municipal Credit Unions will become
commercial banks and the major lenders to the nonstate sector, including private
and foreign invested enterprises (People’s Daily 5/12/95, p. 2). Nonbank insti-
tutions have mushroomed in each city and province, including trust and invest-
ment companies and finance and leasing companies. Two stock exchanges were
established in Shanghai and Shenzhen, in December 1990 and June 1991, re-
spectively. By June 1995, over 300 companies have listed their stocks in the
two stock exchanges, while 44 also issued ‘‘B’’ shares designated for foreign
investors. About fifteen companies were allowed to list their stocks on the Hong
Kong stock exchange, and five on the New York Stock Exchange.

The financial sector has recently become increasingly open to foreign banks
and financial institutions. China has opened thirteen cities to foreign financial
institutions, including Shanghai, Tianjin, Guangzhou, Shenzhen, Zhuhai, Shan-
tou, Shamen, Haikou, Dalian, Fuzhou, Nanjing, Qingdao, and Ningbo. Foreign
financial institutions have established over a hundred business operations in

ET
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these cities by March 1995, including 101 branches of foreign banks such as
Citibank, Chase Manhattan, J.P. Morgan, and others with over $14 billion assets.
There are also four wholly foreign owned banks; five joint venture banks; four
foreign finance companies; and four foreign insurance branches. Additional
numbers of foreign banks have set up nonoperational offices in Beijing, Shang-
hai, or other major cities (People’s Daily 6/19/95, p. 1). A regulation went into
effect in July 1994, further allowing foreign banks and insurance and finance
companies to open branch offices and establish joint ventures or wholly foreign
owned headquarters in China. In particular, Shanghai is hoping by favorable tax
concessions to attract more foreign banks and financial institutions and reach its
target of becoming the financial center of Asia in the next century.

Foreign businesses need not worry too much about the kind of financial ser-
vices they can get in China. They can choose to do business with branches of
a well established foreign bank, or with a state-owned specialized bank, such
as the ICBC or BOC, which have favorable lending terms for Chinese-foreign
joint ventures. In the near future, financial service in China will improve further
as financial sector reform deepens (as expected) and the competition of foreign
banks is introduced. See Figure 8.1 for an illustration of China’s new banking
system.

Taxation and Other Fiscal Issues

In the prereform era, most public revenue was generated through the profits
of the state enterprises, which were required to remit everything to the center
via provincial tax collection agencies. All government expenditures, in turn,
were authorized centrally and transmitted through the lower levels of govern-
ment.

Following the reform, enterprises now retain a large share of their profits for
new investments, bonuses and benefit payments. They also borrow more from
the banks, with some dependent on bank loans for almost 90 percent of their
working capital. Nonetheless, enterprise taxes remain the dominant source of
public revenues. Decentralization has been an important phenomenon: the over-
all share of fiscal revenue in GDP has declined, from about 30 percent in 1978
to about 17 percent in 1993. Moreover, the share of revenue and expenditure
controlled by local government has been rising as the authorities have been
decentralized. The central government now controls only less than 40 percent
of total public expenditure (World Bank 1994c).

Recent Tax Reforms. A major overhaul of the tax system was implemented
in early 1994, with simplification and centralization as the main characteristics.
The types of taxes were reduced from over 30 to 18 by the end of 1994. The
main reform consists of: (1) a broadening and restructuring of the value-added
tax (VAT); (2) a unification and restructuring of the enterprise income tax (EIT);
and (3) a restructuring of the personal income tax (PIT). Various minor taxes
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will be merged and abolished, and the resource tax will be expanded and more
consistently applied.

Intergovernmental Fiscal Relations. The reform of intergovernmental fiscal
relations concentrates on the revenue side. The reform moves to a tax assignment
system where most taxes are assigned specifically either to central government
or to local government, and complemented by a sharing of the VAT. The ex-
isting fiscal contracts between local and central governments will be gradually
phased out. Similarly, expenditures will need to be assigned between local and
central governments.

Tax Administration Reform. Tax administration will be unified and reorga-
nized into a national tax service (NTS) and a local tax service (LTS). By 1994,
the bulk of tax administration was in the hands of the local tax bureaus, under
the ‘‘dual leadership’ of central and local government. Most of the enterprise
income tax was collected by divisions in the local finance bureaus, and taxes
on imported goods are collected by the custom bureaus. The NTS is designed
to collect all central taxes and shared taxes, starting in 1994.

In the long run, tax reforms have beneficiary effects on the whole economy
and, hence, on foreign-funded enterprises, but in the short run, all enterprises
will have to adjust—some more and some less so—to the new tax regime. Table
8.2 lists several tax laws for domestic enterprises. For foreign-funded enterprises,
there is a separate enterprise income tax law (see Section 8.3).

Legal Framework

China’s legal traditions before 1949 focused on criminal and administrative le-
gal norms rather than on civil and economic matters. After the political turmoil,
which lasted until the late 1970s, little legal framework was left to meet the needs
of rapid economic development, especially in economic and financial areas. The
first areas to be developed under the reform era were a new Constitution (1978;
with further amendments in 1982 and 1993) and basic protection of citizens’
rights (criminal and civil laws and procedures). At the same time, a quite separate
body of law was put into placeto attract foreign investment (see Section 8.3).

Domestic economic laws have been added gradually during the 1980s and
early 1990s, including contract law, economic and administrative courts, bank-
ruptcy law, and a series of separate laws defining and governing various different
types of enterprises (state, collective, and private). Legal protection for intellec-
tual property rights (including establishment of a patent system) represented a
major progress over the Soviet-type assumptions. Domestic dispute resolution,
including litigation, has also increased over the period.

Starting in 1992, the legal system reform has been accelerated since there has
been a growing recognition that a market economy requires its further develop-
ment and expansion. Laws newly adopted include the first nationwide company
law, unfair competition law, foreign trade law, central bank law, commercial bank
law, insurance law, labor law, and consumer protection law. Intellectual property
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laws and contract laws have been updated. An accounting law that is in line with
the international standards is now enforced, and the auditing law was adopted in
August 1994.

Many laws are, at present, in the process of being drafted, discussed, and
revised, including securities law and regulations, social insurance law, negotiable
instruments law, and land use rights law. The redrafting and expansion of the
bankruptcy law is needed to apply to nonstate enterprises. The implementation
of company law will be challenging since currently governments at all levels
still interfere with business operation, especially for SOEs, and the separation
of ownership and management is still an unfinished issue in enterprise reform.
See Tables 8.2-8.5 for an overview of the related laws and regulations.

8.2 TRADE AND FOREIGN EXCHANGE REGIMES

Trade Regime

Since the initiation of its open door policy in 1979, China’s trade has in-
creased nearly tenfold. In 1994, China became the eleventh largest trading nation
in the world, with the total amount of export and import reaching a record level
of over U.S. $230 billion, according to the official statistics (People’s Daily
12/31/94, p. 1). China’s export has been concentrated in labor-intensive goods
such as garments, shoes, and toys, but China’s industrial upgrading has been
rapid in the recent years, with its share of manufacturing exports accounting for
over 80 percent of the total export in 1993. The electrical machinery accounted
for 11 percent ofthe total exports in 1990. (World Bank 1994b, p. 5). The export
of computer-related products also increased rapidly (see tables in Chapter 1).

Institutional decentralization is one of the factors helping China’s export ex-
pansion. China has allowed liberal access to imported inputs for export assembly
and encouraged FDI, and both actions have contributed to the export success.
About half China’s exports are from assembly operations, many of which either
are managed directly by foreign joint ventures or function in partnership with
an overseas counterpart. The legal system has allowed this liberal access to
imported inputs through tariff reductions and exemptions for foreign funded
firms. A recent meaningful development is that some leading international com-
puter makers, such as AST and Compaq, have set up several facilities in China
to assemble PCs for both the Chinese market and for export to other countries.

China continues to operate a complex import regime, and its structure still
reflects a strong dose of government intervention. Imports are managed through
tariffs, canalization (monopoly or limited import rights), licensing, and direct
controls, while licenses, quotas, and taxes are maintained to regulate the export
of a variety of products. It is noteworthy that China’s average effective tariffs
(duties as a proportion of imports) are very low (6 percent), since tariff con-
cession and exemption are quite common. Recently, the government has in-
creased efforts to streamline and reduce the coverage of nontariff administrative
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Table 8.1
Tariffs and Value-Added Taxes for Selected Computer Products

Tax No. Name of the Product Import Tariff (%) Value-Added Tax
Preferred Normal (%)

84701000 Calculator 50 80 17
84711000 Data processor 9 14 17

84712010 Large and mid-sized
digital computers 9 14 17

84712020 Small digital computers 9 14 17
84712031 Digital ind. control unit 20 70 17

84712039 Other mini computers 20 70 17
84719110 CPU of large- and medium-sized

digital computers 9 14 17

84719120 CPU for small digital computers 9 14 17

84719131 CPU for industrial control units 20 70 17

84719210 Monitors 30 40 17

84719220 Keyboards 30 40 17

84719230 Printers 30 40 17

84719290 Other peripheral device 9 14 17

84719310 Hard disc drive (<20 mgbytes) 30 40 17

84719390 Other storage parts 9 14 17

84719900 CD ROM reader and others 30 40 17

84733010 Parts for large, medium and
small digital computers 9 14 17

84733090 Parts for other computers 25 40 17
85231320 Tapes for computers (>6.5mm) 15 20 17

85232010 Blank disks for computers 15 20 17

85232090 Blank disks for other use 42 70 17

85249020 Recorded media for computers
under tax no. 8471 9 14 17

85249090 Recorded media for other use 50 130 17

Note: Computer software is considered recorded media for computers under tax no. 8471. Con-
sumption tax for computer-related products is zero.

Formulas:
Import duty = c.i.f. price* import tariff rate
Export tax = f.o.b. price/(1 + export tax rate)* export tax rate
Value Added (VA) tax = (c.i.f. price + import duty + consumption tax)* VA tax rate

Source: State Customs (1994), 153-61.

control of imports, and further efforts are needed to increase the transparency
of the Chinese trade regime.

Table 8.1 presents tariff rates and the value-added tax for computers and
related products. Tariff rates are classified into preferential and normal rates,
and the value-added tax is a unified rate of 17 percent. Tariff rates for computers
and related products range from 9 to 70 percent. These can often be exempted
for foreign-funded enterprises, depending on the specific regions, the type of
business and the purpose of importing (see Section 8.3).

It is expected that China will make continued progress in further liberalization
of its trade regime, in order to become a member of the World Trade Organi-
zation (WTO) and also to preempt unilateral and multilateral actions by some
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of China’s trading partners—as reflected by the Asia-Pacific Economic Co-
operation (APEC) meeting in November 1994.

Foreign Exchange Regime

China has a nonconvertible currency, but its foreign exchange control has
been greatly relaxed in the last ten years. At the beginning of 1994, China
unified the exchange rate at the swap-market rate, after a prolonged period of
“‘two-tier’” exchange rates when both the official exchange rate and a swap-
market rate coexisted. The new exchange rate, around RMB 8.6 for a U.S. dollar,
represents a 33 percent devaluation from the official rate (RMB 5.7 for U.S. $1

in 1993), which was applied only to about 20 percent of the trade at the time.
The new exchange arrangement is a managed floating system, with the central

bank intervening in the interbank market to moderate short-term fluctuations.
At the same time, the foreign exchange retention and quota system was abol-
ished. Under the new system, foreign exchange will be surrendered to the do-
mestic banking system and purchased at the prevailing market rate to finance
approved trade and trade-related transactions. Under the current system, there is

no restriction on currency conversion for trade-related transactions. With these
measures, China has realized a limited convertibility in current account—an
important step toward complete currency convertibility. By 1997-1998, Chinese
currency will become fully convertible, according to Dai Xianglong, governor
of the central bank.

It took China quite a long time and several steps to come thisfar in its foreign
exchange reform. With a prereform system of a fixed official exchange rate and
tight exchange control, the first step of foreign exchange reform allowed the
enterprises and regional government to retain a proportion of their foreign
exchange earnings, starting in the early 1980s. Thus, enterprises and regional
government could have some autonomous power in importing goods and ser-
vices using the retained foreign exchange. As a second step, foreign exchange
adjustment centers (swap markets) were allowed to be established in many cities
so that enterprises could borrow and lend their retained foreign exchange at a
market-determined exchange rate (swap-market rate). Gradually, a larger pro-

portion of trade took place using the swap market rate, which was often 30
percent or, at times, 50 percent lower than the official exchange rate. For ex-
ample, after being devalued many times, the official exchange rate was RMB
5.7 for a dollar in June 1993, with the swap market rate at RMB 9 per dollar
(and ten-to-one in the black market). The prolonged period of the two-tier
exchange rate system was harmful to international trade, as well as to foreign
investment. However, the adverse effect has been diminishing for some time
since a large proportion of trade was conducted using the swap-market rate. By
the end of 1993, only about 20 percent of foreign trade and trade-related trans-
actions took place at the official exchange rate. This partially explained the
smooth transition from the two-tier system to the managed floating rate regime,
which occurred without a big shock.
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At times, foreign-funded companies, including joint ventures, were required
to balance their foreign exchange positions, implying that they had to export
part of their product to meet the needs for foreign exchange for imports. This
was once a big problem for joint ventures. However, after the development of
the foreign exchange swap market, and especially after the unification of the
foreign exchange rates in January 1994, this ceased to be a big problem.

Under the current system, foreign-funded businesses should be able to access
the interbank market for foreign exchanges and expatriate their profit from the
country with few restrictions. Profit reinvestment is encouraged by governments
at all levels, and income tax can be refunded for the portion of profits reinvested.
For a while, the Income Tax Law for Foreign Invested Enterprises had a pro-
vision that profits were to be taxed by 10 percent before expatriation, but this
provision has been eliminated. Now, after payment of income tax, profits will
not be taxed again before expatriation.

The newly unified foreign exchange regime has greatly reduced confusion
among foreign investors and encouraged them to invest more in China. This can
be reflected in the size of foreign direct investment (FDI) in 1994. After a record
level of FDI inflow in 1993, totaling U.S. $23 billion (actually disbursed), total
amount of FDI in 1994 reached over U.S. $30 billion (World Bank 1994e).

8.3 LEGISLATION ON FOREIGN DIRECT INVESTMENT

China launched the open door policy in the early 1980s with the goal of
acquiring capital and technology for export-oriented industry. In the sixteen
years from 1979 to June 1994, the total number of approved FDI projects
reached 199, 678, and cumulative total inflow of FDI to China (actually dis-
bursed) totaled U.S. $76.6 billion, according to the State Statistics Bureau
(China Guide 11/25/94, p. 1). The recent surge of FDI inflow reflects significant
improvements in the business environment in China.

A range of policies and measures were adopted to attract foreign investors
since the passing of the Law of Chinese-Foreign Equity Joint Ventures in 1979.
The State Council announced its Regulations on Encouragement of Foreign In-
vestment in October 1986, as well as ten detailed implementation rules con-
cerning labor and personnel, taxation, customs, and loans. These measures can
be divided into three groups: measures applied to all foreign-invested enter-
prises, measures applied only to exporting and high-tech enterprises, and mea-
sures applied to Special Economic Zones and other development zones.

Policy Measures Applied to All Foreign-Invested Enterprises
1. Reduced tax burden for foreign-invested enterprises (FIEs), including Chi-

nese-foreign equity joint ventures, contractual joint ventures, and wholly for-
eign-owned firms: The principles of taxation for FIEs can be described as
follows: reduced tax burden, widened favorable treatment, and simplified
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procedures. In general, foreign-invested enterprises and wholly foreign owned
firms pay a 30 percent fixed proportional income tax plus 3 percent local income
tax, for a total tax burden of 33 percent. Foreign entities that have no operations
but do have dividends, profits, rent, interests, royalties, or other incomes from
China need to pay a 20 percent proportional income tax (Chen, Zhang, and Sun
1994, 183-196). The after-tax profits will not be taxed again before expatriation.
For details, see the Income Tax Law of People’s Republic of China (PRC) for
Foreign Invested Enterprise and Foreign Enterprises. The tax burden for FIEs
is much lower than for domestic state enterprises, whose income tax rate is 55

percent; it is also lower than those in some other developing countries (See
income tax laws in Tables 8.2 and 8.4).

For long-term manufacturing FIEs with an operational term longer than ten
years, income tax is exempted for the first and second year of making profits
and reduced by 50 percent for the third to fifth years. This is often called the
“‘rule of the two-year exemption and three-year, 50 percent concession.” Sep-
arate provisions are implemented for resource extraction projects and for harbor
construction enterprises. There are also other favorable provisions of tax holi-
days, concessions for high-tech joint ventures, as well as Special Economic
Zones (SEZs) and other development zones.

2. Cutting of red tape and improved administrative efficiencies for foreign
businesses: This includes, first, attempting to simplify the an import and export
procedures for FIEs. For example, (a) FIEs do not need import licenses for
importing machinery, vehicles, raw materials, and parts for the purpose of pro-
ducing export products. (b) If FIEs import machinery, vehicles, raw materials,
and parts for domestic production and sales, they only need to apply for an
import license every half a year for those products under import-licensing con-
trol. (c¢) If FIEs import goods for their own use, the import license can be
approved by the provincial bureau of foreign trade for those goods under import-
licensing control. (d) If FIEs export their products that are under export-licensing
control, they need to apply for an export license only every half a year.

A second step is to simplify the procedure for foreign exchange inflow and
outflow. (a) There is no need for approval for foreign exchange expatriation
under normal business transactions, and a presentation of import license, loan
contract, or other contract is sufficient. (b) Foreign employees and partners can
expatriate their after-tax incomes and profits and other earnings freely with a
presentation of the decision by the board of directors and tax-payment receipts
(certificate). (c) FIEs can borrow money from foreign banks and other sources
freely. They only need to send a report to the foreign exchange administration
after the borrowed money is deposited in domestic banks.

Third, set up one-stop offices for FIEs. It used to be the case that the estab-
lishment of a FIE needs to be approved by many different offices through a
lengthy process. To cut the red tape, many provinces and cities set up one-stop
offices for the approval of FIEs. Foreign investors only need to stop in one
office to get the authorization that used to need to go through many complicated



The Business Environment in China 147

procedures by several or a dozen offices before. Centers for Foreign Investors
were also established in many cities such as Shanghai, Tianjin, and Beijing, to
provide consulting services for investors.

3. Protect the autonomous decision-making power of FIEs: due to the plan-
ning tradition, some local governments interfere with the business decision mak-
ing of FIEs concerning employment, hiring and firing, and other issues. The
State Council and the Ministry of Labor and Personnel announced regulations
that protect the autonomous decision making of FIEs in the following areas: (a)
production, wage, salaries, and bonuses; (b) recruitment of employees; (c) firing
of excess labor and punishment of employees who violate business policy; (d)
criteria for selecting local management staff.

Many measures were also taken to help improve the foreign exchange balance
of the FIEs under the two-tier exchange rate regime. This is no longer a problem
now that the exchange rates have been unified (in January 1994). FIEs can
participate in the interbank market to purchase and sell foreign exchange ac-
cording to their needs.

Policies Applied to Export Enterprises and High-Tech
Enterprises

China gives additional favorable treatment to two types of FIEs: exporting
and high-tech enterprises. Exporting enterprises are defined as those whose prod-
ucts are mainly for export and whose foreign exchange earnings are greater than
foreign exchange expenses plus expatriation at year-end. High-tech enterprises
include those that are engaged in new product development and upgrading and
in export or import substitution, with advanced technology provided by foreign
partners. These two types must be manufacturing enterprises, and notjust service
enterprises. The additional favorable policies include the following:

1. Reduce the tax burden further. The income tax of exporting enterprises is
reduced by half if the value of exports reach over 70 percent of the total value
of products, after the normal ‘‘two-year exemption and three-year concession
rule’’ for manufacturing enterprises. Thus, in the sixth year of making profits,
the income tax rate for exporting enterprises is only 16.5 percent. This rate will
last as long as the enterprise exports 70 percent of its products. However, this
does not apply to those enterprises in SEZs that already enjoy a 50 percent tax
reduction.

2. High-tech enterprises enjoy a three-year extension of the 50 percent income
tax reduction after the rule of the ‘two-year exemption and three-year conces-
sion.”” Thatis, in the sixth to eighth years of making profits, they will pay only
half the income taxes (i.e., 16.5 percent).

3. Foreign partners of the FIEs will be able to get a refund of all income tax
payments for the part of profits reinvested in exporting or high-tech enterprises
in China with an operational term of no less than five years.

4. Reduce labor costs for the exporting and high-tech FIEs. After payment
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and withholding of employee working insurance, medical insurance, pension
funds, and housing subsidies, the exporting or high-tech FIEs are waived for
the employee subsidies, including price subsidies for basic consumer goods, and
for cultural, education, health, transportation, heating, and home leave services.
This reduces the labor costs for FIEs by 18-20 percent.

5. Reduce land-use fees and give priorities to providing water, electricity,
transportation, telecommunication, and other public utilities to exporting or high-
tech FIEs. At present, land using fees for FIEs range from RMB 10 to RMB
300 per square meter nationwide. According to the State Council's Regulations
on Encouragement of Foreign Investment, land-use fees for exporting and high-
tech FIEs are limited to RMB 5 to RMB 20 per square meter in places other
than downtown metropolitan areas. These FIEs not only have priorities in the
provisions of basic infrastructure, they also enjoy the same relatively low prices/
rates for these services as those for the state enterprises.

Policies for Special Economic Zones and Other Development
Zones

Special Economic Zones (SEZs) have been among the key models for China’s
policies of geographically targeted liberalization. The basic objective of these
zones has been to attract FDI from abroad and to serve as laboratories of reform
by allowing enterprises to operate in a market environment. There are five SEZs
at present, Shenzhen, Zhuhai, and Shantou (in Guangdong province), Xiamen
(in Fujian province), and Hainan province, with the first four established in 1981
and one added later. In 1984, only 14 coastal cities were designated as ‘‘open
cities’’ and 14 economic and technological development zones were set up along
the coastline. By 1991, however, 105 cities and more than 180 counties in eleven
coastal provinces had been ‘‘opened,’’ and in 1992, the State Council announced
the opening of ten major inland cities along the Yangtze river. The degree of
tax and other incentives in all the open areas are very similar to those of SEZs,
with the exception of Shanghai's Pudong. Pudong Development Area, estab-
lished in 1990, enjoys a policy status that is, in some respects, even more flexible
than the SEZs. Favorable policy measures include the following.

1. Foreign invested enterprises (FIEs) in SEZs, and manufacturing FIEs in
economic and technological development zones pay income tax at a reduced
rate of 15 percent. Manufacturing FIEs pay income tax at a reduced rate of 24
percent if they are located in the same cities as the economic and technologic
development zones, but outside the zones themselves. However,the special rate
of 15 percent also applies to the following manufacturing FIEs: (a) technology-
and knowledge-intensive projects; (b) investment of over U.S. $30 million with
a long investment-recovery period; and (c) energy, transportation, and harbor
projects.

FIEs located in Beijing New-Tech Development and Experiment Zone and
other National Development Zones for High-and New-Tech Industries, and iden-
tified as high-and new-tech enterprises, will also pay this reduced rate of 15
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percent. Foreign-invested banks and financial institutions with foreign funds ex-
ceeding U.S. $10 million and an operation term of over ten years pay income
tax at the reduced rate of 15 percent. This rate also applies to the manufacturing
FIEs in Shanghai’s Pudong and to those engaged in construction of airport,
harbor, railway, roads, and power stations in Pudong.

2. On the length of tax holidays, the basic rule of the ‘‘two-year exemption
and three-year, 50 percent concession’ applies to the manufacturing FIEs with
an operational term of over ten years. Special favorable measures were an-
nounced in the following cases.

FIEs engaged in the construction of harbors with an operational term of over
ten years will have five years of tax exemption, starting from the first year of
making profit, and will pay half the income tax from the sixth to the tenth years.
This will need to be approved by the provincial tax administrative agencies.

Similarly, the five-year exemption and five-year, 50 percent concession rule
will apply to (a) FIEs in Hainan special economic region engaged in infrastruc-
tural construction and agricultural development and with an operational term of
over fifteen years, and (b) FIEs in Shanghai’s Pudong, engaged in infrastructural
construction and with an operational term of over fifteen years. This is effective
only if the application by the FIE is approved by the provincial tax administra-
tion.

Service FIEs in SEZs with foreign investment of over U.S. $5 million and
an operational term of over ten years will have a tax exemption in the first year
and will pay half the income tax in the second and third years. This is effective
after the authorization by the tax agencies for the SEZs. This ‘‘one-year tax
exemption and two-year, 50 percent concession rule’ applies also to the follow-
ing, (a) foreign-invested banks and other financial institutions in SEZs and other
State Council-approved zones with foreign funds over U.S. $10 million and an
operational term of over ten years, and (b) FIEs located in a State Council—-

approved National Development Zone for High-and New-Tech Industries and
identified as a high-or new-tech enterprise. High-tech enterprises in SEZs and
in Beijing New-Tech Development and Experiment Zone pay income tax ac-
cording to the more favorable rules for these zones.

The impact of these policies has been dramatic. In 1990, SEZs together with
the open coastal cities accounted for 66 percent of China’s total exports and 52
percent of total FDI (actually disbursed). At the same time, the coastal provinces
as a group accounted for 81 percent of all exports and absorbed 80 percent of
all FDI (actually disbursed). It seems, at least in the coastal provinces, that the
use of SEZs and open areas has helped unleash a vicious cycle of FDI and
export-led growth.

Continuous Opening Up
China’s policies toward foreign investment have been continuously opening

further and extended to more sectors and areas. In 1990, the newly amended
law on Chinese-foreign joint ventures stated clearly that joint ventures will not
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be nationalized in the future, foreign investors can become chair of the board
of directors, and joint ventures do not have to have a fixed term of joint oper-
ation. In 1994, a new regulation officially allowed foreign banks and financial
institutions to set up joint ventures, with branches as well as headquarters in
China. Sectors that were closed to foreign investment, such as retailing, railway
building, power generating and telecommunication, have gradually opened up.
The prospect of China’s integration with the world market is optimistic since it
has benefited substantially from the spillover effects of foreign direct investment.

In the future, foreign-invested enterprises (FIEs) are likely to be granted ‘‘na-
tional status’’ or ‘‘national treatments,” according to the speeches of some Chi-
nese officials. This is because, after the Mexican currency crisis occured in
December 1994 to early 1995, the Chinese government has been reexamining
the policies on FDI. Since ‘disguised’ FDI originating from mainland China
was quite pervasive in 1994, the government is considering granting national
status to FIEs, meaning some of the preferential treatment discussed above will
be gradually revised in the future. Thus, there is a certain degree of uncertainty
here. In the long run, however, China’s overall policy trend of opening up
further to foreign investment and attracting more FDI in areas such as infra-
structure and high technology is unlikely to change. In fact, China cannot afford
to change this policy and close its door to foreign investment due to its huge
financing needs for infrastructure and technology in order to sustain its rapid
growth in the next twenty years.

8.4 LEGISLATION ON INTELLECTUAL PROPERTY RIGHTS

Historic Background

In general, intellectual property rights can be divided into industrial property
rights and the copyright. China developed its legal framework of intellectual
property rights only recently, in the 1980s, and it followed the pattern of de-
veloping the industrial property rights first and the copyright second.

The State Patent Bureau was established in January 1980. China became a
member of the World Intellectual Property Organization (WIPO) in June of the
same year. The trademark law was passed in August 1982, and the patent law,
in March 1984. Together with the ‘‘Detailed Rules of Implementing the Patent
Law of the PRC,” which went into effect in January 1985, the protection of
industrial property rights became increasingly more rigorous. In March 1984,
China became a member of the Paris Convention for the Protection of Industrial
Property. In October 1989, China became a member of the Madrid Agreement
Concerning the International Registration of Marks. In September 1992, the
patent law was amended to (a) expand the technologies that are patentable,
including medicine, food, soft drinks, and new materials produced by chemo-
synthesis (b) extend the protection period for inventions and new products and
designs; (c) reinforce the protection of patents; and (d) change the examining
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procedures for patents. By the end of 1993, the State Patent Bureau had ap-
proved 175,000 patents, including applications from over 70 foreign countries
(State Council, People’s Daily 6/17/94, pp. 2-3).

The copyright law, however, was adopted much later, in September 1990,
with detailed rules for implementing it adopted in June 1991. Two important
international copyright treaties, the Berne Convention for Protection of Literary
and Artistic Works (1886) and the World Copyright Treaty (1952), became
effective in China in October 1992. To implement these international treaties
efficiently, the State Council adopted its ‘‘Detailed Rules for Implementing In-
ternational Copyright Treaties’ in September 1992, which marked the estab-
lishment of a legal framework for protecting copyright that is consistent with
international standards.

Regulations for Software Copyright Protection

Computer software is one of the objects to be protected under China’s cop-
yright law, and it is also protected by separate regulations and registration agen-
cies. The most important regulations are the Regulations for the Protection of
Computer Software, adopted by the State Council in May 1991 and effective in
October 1991.

The regulations first defined computer software, which includes, first, pro-
grams and codes themselves, and second, printed files and archives, including
graphs and manuals, that explain the content and usage of the programs. The
copyright for software developed by Chinese citizens, no matter whetherit is
announced or not or where it is announced, should go to the developer. For
software that is developed by foreigners and first announced in China, the de-
veloper should also have the copyright. Foreign-developed software announced
overseas and enjoying copyright in a foreign country should be protected by
this regulation. In addition to all the rights defined in the Copyright Law of
PRC, including the rights to use, publish, obtain income, and license the using
right, this regulation states that software copyright holders have the right to
transfer the copyright to others.

Second, the protection period for software as well asits files and archives is
25 years, starting from the first announcement. This can be extended to up to
50 years with the approval of the software registration agency. This gives more
authority to the software registration agency, unlike in other countries. The pro-
tection, however, only applies to those software programs that were registered
after this regulation went into effect, on June 4, 1991. Thus, software (programs
and codes) developed domestically and announced before the date cannot be
effectively protected. Only the printed files and archives of the software an-
nounced earlier can be treated as literary work and protected for a period of the
author’s lifetime plus 50 years, according to the Copyright Law.

Third, software registration is a particularly important procedure under this
regulation. Domestically developed software, if not registered, will not be pro-
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tected, although the developer still has the copyright. The regulation states that
registration is the prerequisite for requesting a court investigation and prosecu-
tion for violations of copyright. Foreign software programs and software pro-
grams jointly developed with foreign developers, however, do not need to be
registered to be protected, and the protection period is 25 years and extendable
to up to 50 years. The regulation states that when software copyright is trans-
ferred, the receiver/buyer must report to the registration agency within three
months of the transaction. Otherwise, the registration is considered canceled. To
facilitate the registration, in April 1992, MEI adopted its Regulations on the
Registration of Computer Software for Copyright Protection, which specifies the
application procedure, files to be prepared and submitted, application fees, and
so forth. The Office of the Computer Software Registration at MEI is the ad-
ministrative agency for software registration designated by the State Council.

Fourth, the regulation lists eight types of violations for software copyright. It
is illegal to (1) publish software without permission from the copyright holder;
(2) publish someone else’s software as one’s own; (3) publish a jointly devel-
oped software as one’s own without permission from the collaborator; (4)
change the signatures on the software; (5) revise, translate, and explain software
without consent of the copyright holder; (6) duplicate parts or whole software
without consent of the copyright holder; (7) issue or exhibit the duplication of
software without permission; or (8) transfer or grant permission to use software
to a third party without permission.

Fifth, violations against copyright can be resolved in two ways: mediation or
going to the court. Contractual disputes for software copyright can also be solved
in two ways: mediation or by applying for arbitration to the software copyright
arbitration agencies. When necessary, the decision of arbitration agencies can
be enforced by the court.

Enforcement of Laws for Intellectual Property Rights

China’s legal framework to protect intellectual property rights was established
quite late and is still at an early stage. The Copyright Law is China’s first modern
copyright law since the establishment of the People’s Republic in 1949. The
law’s enforcement has been weak and needs to be strengthened for the effective
protection of intellectual property rights. Among ordinary people in China—
even among highly educated experts and scholars, as well as many publishers
and producers—the concept of intellectual property is vague. People are not
clear what rights the authors/developers have, what obligations should be ful-
filled by the publishers/producers, and what constitutes a violation of copyright.
Activities violating intellectual property rights have been quite widespread in
China, the most serious being the piracy of audio-and videotapes and CDs, as
well as illegal copying of computer software.

Copyright infringement causes enormous economic losses for global busi-
nesses. According to the Business Software Alliance (BSA), a U.S. industry
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group, the global software industry lost $12.8 billion dollars in 1993 due to
violation of copyrights, in which Asia accounted for $3.9 billion. Trade tension
was worsened between the United States and China due to the same reasons.
BSA estimated that losses from illegal copying of software in China costs U.S.
firms $322 million a year (AWSJW 7/4/94, p. 7). The United States holds the
biggest share of the nearly 60,000 foreign trademarks registered in China. Some
fake products have flooded the market in the last few years. In June 1994, the
Clinton administration announced that under the Special 301 provision of U.S.
trade law, China would have six months to improve its enforcement of laws
protecting intellectual property. If China fails to do so, the United States may
impose sanctions on Chinese exports to the United States totaling $800 million
a year, to match the estimated annual losses to U.S. firms due to such violations
in China (AWSJW 5/30/94, p. 1). Violation of intellectual property rights was
also a major obstacle for China to rejoin GATT and become a founding member
of the World Trade Organization (WTO).

There are two main possible reasons for the problems of copyright infringe-
ment. First, the law enforcement agencies do not have sufficient capacity, tech-
nology, and methods to detect, identify, and punish these activities. Second, the
existing copyright law stipulates only civil and administrative responsibilities
for the copyright infringement. No provision is specified for the criminal sanc-
tion and punishment for the activities of severe infringement. Thus, the law
enforcement agencies do not provide effective tools of sanction and punishment.

To fix this gap in the existing laws, the People’s Congress passed a Decision
on the Punishment for the Crimes of Copyright Infringement, which went into
effect on July 5, 1994. Serious copyright infringement for profit is now consid-
ered a crime. The violator has to bear, not only the civil and administrative
responsibilities, but also the criminal responsibility. The penalties range from a
forfeit to a maximum of 7 years’ imprisonment. Persons who knowingly sell
illegal copies of copyrighted objects for profit will also have to bear the criminal
responsibilities. The protected objects of this decision include literary work,
music, movies, TV shows, videos, computer software, art, and other works.

In the last two years (1993-1994), China has made some progress in pro-
tecting intellectual property rights. Penalties have been tightened for copyright
or trademark infringement. Intellectual Property Rights Courts were set up in

Beijing, Shanghai, Guangdong, Fujian, Hainan, and the Special Economic
Zones. In the eight years between 1986 and 1993, 3505 civil dispute cases on
intellectual property were heard by the court at all levels, in which there were
554 cases on trademarks, 1,783 cases on patents, and 1,168 cases on copyrights
(State Council, People’s Daily 6/17/94, pp. 2-3). In the three years since the
Copyright Law went into effect, over 500 cases have been accepted and heard
by the court at all levels. Moreover, in 150 cases, the defendants received ad-
ministrative penalties. Since January 1994, over 40 law suits involving foreign
firms were tried by the Intellectual Property Right Court of the Beijing Munic-
ipal Court. Thirty out of the 40 law suits were filed by U.S. companies and
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most involved copyrights. The biggest law suit is the one filed by five U.S.
companies associated with the Business Software Alliance against six Chinese
firms on the latter’s purported copyright infringement of computer software. An
additional three U.S. companies, including Microsoft and Lotus, have reportedly
filed lawsuits separately against five Chinese firms in Zhongguan Cun for their
copyright violations. These law suits are under trial right now and attract a lot
of attention from the computer industry communities both inside and outside
China (People’s Daily 12/13/94, p. 3). This has sent a strong signal to all Chi-
nese computer firms, in Zhongguan Cun or anywhere else, that infringement of
copyright in software will no longer be tolerated.

Recently, the Intellectual Property Right Court tried the case of U.S. Disney
against Beijing Children’s Publishing House. Disney accused Beijing Children’s
Publishing House of using Disney’s cartoon figures in their books. The court
ruled the defendant guilty of copyright infringement on the first trial. The pen-
alties will be decided at the final trial. This court also tried the case of Califor-
nia’s King of Beef Noodles versus two Beijing restaurants in December 1994.
The prosecutor won the case: the defendants were found guilty of trademark
infringement because they illegally used the mark, ‘‘California’s King of Beef
Noodles.”

Due partly to the international pressure, the crackdown on pirated copies of
audio and video products has been stepped up. In October 1994, the State Coun-
cil announced the Regulations on the Management of Audio/Video Products,
which imposed the licensing system for businesses publishing, duplicating, im-
porting, wholesaling, retailing, renting, and playing audio or video products. In
1994, over a dozen provinces and cities staged a large-scale examination of the
audio and video product market. Over 200,000 illegal CDs, 3,000 video laser
disks, and 100,000 audio and video tapes were confiscated. A few companies
engaging in illegal activities were brought under trial, and a few major defen-
dants, were found guilty and sentenced to jail terms.

To further facilitate the law’s enforcement, a Network for Detecting and Mon-
itoring Intellectual Property Right Infringement was established, in September
1994, by the Investigating Center of Intellectual Property Rights, which is af-
filiated with the Development and Research Center of the State Council. Its
monitoring stations are spread over all provinces, municipalities, and autono-
mous regions. Domestic or foreign companies/clients can find out about the
existence and extent of illegal activities against their intellectual property rights
through this network, both quickly and conveniently. The center will provide
investigative reports, evidence, and legal documents according to need, and it
will help clients to contact the court and file a law-suit if necessary.

In February 1995, the United States imposed trade sanctions against Chinese
imports due to China’s rampant piracy of U.S. intellectual products, including
movies, compact and laser disks, and computer software. Immediately after-
wards, China announced its retaliation list of U.S. imports. A major trade war
seemed imminent, which would have threatened economic growth and employ-
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ment opportunities in both countries and caused a severe disruption of world
trade and production. After a series of tough negotiations, however, an agree-
ment was finally reached on February 26, 1995, averting a costly trade war.
China has agreed to crack down on copyright violations, expand the search-and-
destroy power of Chinese customs agents, rigorously enforce the protection of
intellectual property rights, and close down seven factories that produced pirated
audio or video products. China also agreed to eliminate quotas on imports of
films and increase the market access for the U.S. software products. This is a
major event and is favorable to both foreign software vendors marketing prod-
ucts in China and the development of China’s domestic software industry. With-
out rigorous enforcement of copyright laws, the Chinese software industry will
never grow and become mature. Even though China still has a long way to go
in enforcing this agreement, American companies facing the prospect of entering
the red-hot Chinese market will, for the first time, have some assurance that
their copyrights will be protected. It may be too early to draw conclusions, but
Chinese leaders have clearly realized that they have to comply with the inter-
national standards for protecting intellectual property if they are to become a
member of WTO and be integrated with the world market.

In sum, the task of protecting intellectual property rights is daunting, but there
is no reason for dismay. China’s legal infrastructure is gradually being com-
pleted: new laws and regulations are being drafted and enacted, and a specialized
court for intellectual property infringement has been set up in many regions and
at many levels. Increasing numbers of cases are being heard, and people are
being educated through these lawsuits. The government has realized that the
protection of intellectual property rights is a crucial part in improving the in-
vestment climate, especially for high-tech and computer-related industries. Thus,
concrete measures are being taken to detect, monitor, and prosecute copyright
violations. Foreign investors should be at ease that if infringement happens, there
are institutions to help them to detect and investigate and a court system to file
the lawsuit. Thus, the criminals will be prosecuted and foreign business interests
will be protected by the law.

In the future, the legal protection for intellectual property rights will continue
to improve as China’s market reform deepens, the private sector expands, its
legal infrastructure is built up, and it is further integrated with the international
market. In an integrated world market, if countries cannot discipline themselves,
the market will—international capital can vote ‘‘by its feet,”” and a country’s
domestic policies and practices are no longer independent of those of the others,
as reflected by the Mexican currency crisis in 1994-1995.



Table 8.2
General Laws and Regulation on Financing, Taxation, Business Conduct, and
Foreign Exchange Control

Date Adopted Title of the Laws and Regulations

Dec. 1981 The Economic Contract Law of the People's Republic of China (PRC)
The Law of the PRC on Land Administration

Mar. 1985 The Foreign Economic Contract Law of the PRC
Jan. 1985 The Accounting Law of the PRC
Feb. 1986 The Law of Civil Affairs of the PRC
Dec. 1986 The Enterprise Bankruptcy Law of the PRC
Apr. 1988 The Law of the PRC on the State Owned Enterprises
June 1988 Regulations of the PRC on Administration and Registration of the Enterprise

Legal Person
Sept. 1993 The Law of the PRC against Improper-Competition
Dec. 1993 The Company Law ofthe PRC (effective July 1994)
1994 The Budget Law of the PRC

Aug. 1994 The Auditing Law ofthe PRC
Mar. 1995 The Law of the PRC on the People’s Bank of China
May 1995 The Commercial Banking Law of the PRC (effective July 1995)
In drafting The Securities Law of the PRC

Regulations:
Dec. 1980 Regulations of the PRC on the Administration of Foreign Exchange Control
Jan. 1985 Provisions ofthe State Council on Technology Transfers
May 1985 Regulation of the PRC on the Administration of Importing Technology Contracts
Apr. 1987 Lending Guidelines by the Bank of China to Foreign Investment Enterprises
May 1990 Provisional Regulations on Leasing and Transfer of Use Rights of State-owned

Land in Cities and Towns of the PRC
Nov. 1991 Provisions ofthe State Council on the Evaluation of the State Assets
Apr. 1993 Regulations of the State Council on the Issuance and Exchange of Stocks
July 1993 Regulations ofthe State Council on the Administration of Securities

Exchanges
Mar. 1994 Regulation by the People's Bank of China on the Management of Foreign

Exchange Sales, Settlement and Payment

Laws and regulations on taxation:
Aug. 1051

Sept. 1951

Sept. 1958

Dec. 1980

Sept. 1986

Sept. 1986

Aug. 1988

Sept. 1988
Dec. 1993
Dez. 1993

Dec. 1993
Dec. 1993
Dec. 1993
Dec. 1993

Dec. 1993
Dec. 1993
Dec. 1993
Dec. 1993

Feb. 1995

Regulations on the Real Estate Tax in Cities
Regulations on the Licensing Tax of Vehicles and Boats and Ships
The Law of the PRC on Business Unified Taxes
The Personal Income Tax Law of the PRC
Detailed Rules of Implementation of the Personal Income Tax Law
Regulations of the PRC on the Real Estate Tax
Regulations of the PRC on the Vehicle and Ship Using Tax
Regulations of the PRC on Stamp Tax
Regulations of the PRC on Land Using Tax in Cities and Towns
Regulations of the PRC on the Enterprise Income Tax
Detailed Rules on the Implementation of Regulations on the Enterprise Income

Tax
Regulations of the PRC on the Value-added Tax
Detailed Rules on the Implementation of Regulations on the Value-added Tax
Regulations of the PRC on the Business Operating Tax
Detailed Rules on the Implementation of Regulations on the Business Operating
Tax
Regulations of the PRC on the Consumption Tax
Detailed Rules on the Implementation of Regulations on the Consumption Tax
Regulations of the PRC on the Resource Tax
Detailed Rules on the Implementation of Regulations on the Resource Tax
Regulations of the PRC on the Land Value Appreciation Tax
The Lawofthe PRC on Tax Collection and Administration

Zone-related regulations:

Nov. 1984

May 1988

Sept. 1990

Regulation of the State Council on the concession and exemption of enterprise
Incometax and business tax in the Special Economic Zones and the 14 Coastal
Cities
Regulation ofthe State Council on Encouragement of Investment and

Development of Hainan Island
The People's Bank of China: Regulations on the Shanghai Foreign Financial
Institutions and Chinese-Foreign Financial Equity Joint Ventures
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Table 8.3
Laws and Regulations on International Trade

Date adopted Title of the Laws and Regulations

Jan. 1987
Feb. 1989

May 1994

Regulations:
June 1980
Jan. 1984

Sept. 1985

1985, amended in
1987 and 1992

1985 and 1987
Jan. 1987

Sept. 1987
July 1992

Aug. 1993

Oct. 1993

Jan. 1994

Jan. 1994

The Customs Law of the People's Republic of China (PRC)
The Law of the PRC on the Inspection of Importing and Exporting
Merchandise
The Foreign Trade Law of the PRC

Regulations of the PRC on Export Licensing
Regulations of the PRC on Import Licensing
Provisions on the Inspection of Imported Durable Goods and
Electronics

Regulations of the PRC on Import and Export Tariffs

Regulations ofthe State Customs on Import and Export Taxes
Implementing Methods of Applying Import/Export Licensing by Foreign
Investment Enterprises
Administrative Methods of the Quality Inspection of Imported Goods
Regulation ofthe State Custom on Administration and Exemptions of the
Importing and Exporting Goods ofthe Foreign Invested Enterprises
Guidelines on Public Bidding of Machinery, Electric, and Electronic
Equipment
Regulation of the Importation of Machinery, Electric, and Electronic
Equipment
Detailed Rules of Implementing the Importing Quota
Management for Certain Machinery, Electric, and Electronic
Equipments
Guidelines for the Registration of Importing Machinery, Electric, and
Electronic Equipment

Zone-related Regulations:
Mar. 1981

Jan. 1984

Sept. 1990

Sept. 1990

Mar. 1991

State Customs: Regulations on the Management of Tariff-exempt Goods
and Warehouses
State Customs: Regulations on the Tariff-exempt Enterprises Engaged in
Compensating Trade
State Customs: Regulation on the Goods, Vehicles, and Personal Items
In and Out the Shanghai-Wai Gaoqiao Free Trade Zone
Shanghai Municipality Government: Regulations on Shanghai-Wai
Gaogqiao Free-Trade Zone
State Customs: Regulations on the Tariff-Exempt Goods of the
Foreign Investment Enterprises and Their Suppliers
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Table 8.4
Laws and Regulations on Foreign Direct Investment

Date Adopted Title of the Laws and Regulations

July 1979 The Law of the PRC on Chinese-Foreign Equity Joint Ventures
Sept. 1983 Regulations for the Implementation ofthe Law of the PRC on Chinese-

Foreign Equity Joint Ventures
Apr. 1986 The Law ofthe PRC on Wholly Foreign-Owned Enterprises
Apr. 1988 The Law ofthe PRC on Chinese-Foreign Contractual Joint Ventures
Apr. 1990 Amendment to "The Law of the PRC on Chinese-Foreign Equity Joint Ventures”
Oct. 1990 Detailed Rules for the Implementation ofthe Laws of the PRC on Wholly

Foreign-Owned Enterprises
Apr. 1991 Income Tax Law of the PRC for Foreign Invested Enterprises and Foreign

Enterprises
June 1991 Detailed Rules for the Implementation of the Income Tax Law ofthe PRC for

Foreign Invested Enterprises and Foreign Enterprises
Mar. 1994 The Law of the PRC on Protection of the Investment by Taiwan Compatriots
Apr. 1994 Regulation of the PRC on the Administration of Foreign Invested Financial

Institutions
Regulations:
Oct. 1980 Regulations of the State Council on the Administration of the Representative

Offices of Foreign Enterprises
Jan. 1982 Regulations of the PRC on the Exploitation of Offshore Petroleum Resources

in Cooperation with Foreign Enterprises
Oct. 1986 Provisions of the State Council of the PRC for the Encouragement of Foreign

Investment
Jan. 1987 Detailed Rules of the Ministry of Finance on the Implementation ofthe Tax

Concession in the State Council's Provisions on the Encouragement of Foreign
Investment

July 1988 Provisions of the State Council for the Encouragement of Investment by
Taiwan Compatriots

May 1990 Provisional Regulations on Leasing Tracts of Land to Foreign Investors for
Development and Management

Aug. 1990 Provisions of the State Council for the Encouragement of Investment by Hong
Kong and Macao Compatriots

Sept. 1990 Provision ofthe State Council on the Terms of the Chinese-Foreign Joint
Ventures

Sept. 1990 State Bureau of Business Administration: Regulations on the Proportion of
Registering Capital in Total Investment for Chinese-Foreign Joint Ventures

Zone-related Regulations:

June 1988 Ministry of Finance: Regulations on the Encouragement of Foreign Investment
and Tax-Concessions and Exemptions in Coastal Economic and Development
Zones

Sept. 1990 Ministry of Finance: Regulations on the Encouragement of Foreign Investment
and Tax Exemptions in Shanghai Pudong Zone
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Table 8.5
Laws and Regulations on Intellectual Property Rights and the Administration of
High- and New-Tech Development Zones

Date Adopted Title of the Laws and Regulations

June 1980 China became member ofWIPO
Aug. 1982 The Trademark Law of the People's Republic of China (PRC)
Mar. 1984 The Patent Law of the PRC
Jan. 1985 Detailed Rules ofthe Implementation of the Patent Law of the PRC
Mar. 1985 China became a member of the Paris Convention
Apr. 1986 General Guideline of the Civil Law of the PRC
June 1987 The Technological Contract Law of the PRC
Jan. 1988 Detailed Rules of the Implementation of the Trademark Law of the PRC
Mar. 1989 Detailed Rules for Implementing the Technological Contract Law of the PRC
Oct. 1989 China became a member of Madrid Agreement
June 1989 China signed on the Agreement of Protecting the Intellectual Property Rights of

the Integrated Circuit
Sept. 1990 The Copyright Law of the PRC
June 1991 Detailed Rules for Implementing the Copyright Law
Oct. 1992 China became a member of Berne Convention and the World Patent Agreement
Jan. 1994 China became a memberof the Patent Cooperation Treaty

Regulations:

Oct. 1991 State Council: Regulations on Protecting Computer Software
Apr. 1992 Detailed Rules on the Registration of the Copyright for Computer Software
Sept. 1992 Regulations on Implementing the International Treaties on Copyrights
Sept. 1993 Regulations of the PRC on the Administration of Wireless Telecommunication
Oct. 1993 Regulations of the Administration of Satellite Receiving Equipment
Jan. 1994 Regulations on the Implementation of the “Treaties on Patent Cooperation” in

China
July 1994 People's Congress: Decision on the Punishment for the Crimes of Copyright

Infringement

Zone-related Regulations:

Mar. 1991

Mar. 1991

Mar. 1991

Mar. 1991

May. 1988

State Science and Technology Commission: Regulations Concerning the
Conditions and Measures for the Identification of High and New Technology
Enterprises in the National Development Zone for High and New Technologies
State Science and Technology Commission: Interim Regulations Concerning
Policies on the National Development Zones for High and New Technology
Industries

State Tax Bureau: Tax Policy Regulations Concerning the National
Development Zones for High and New Technology Industries
Customs General Administration of the PRC: Regulations Concerning the Import
and Export Goods of the National Development Zones for High and New
Technology Industries
Beijing Municipality Government: Regulations for the Beijing New Tech
Development Test Zone
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Company name Products and services Address
3+ Network, China Service Center Network Qinghuayuan, Haidian Dist., Beijing

100084
3i Computer Systems Corporation CAD, network, and other systems 3 Baishigiao Rd., Rm.40419, Friendship

development Hotel, Beijing 100873
Aidi Computer Trade Co. PC mother boards 49 Haidian Rd., Beijing 100080
Aihua Electronics Co., Ltd. Electronic components 24 Shenan C. Rd., Shenzhen, Guangdong

518031
Angang Automation Institute, Anshan
Iron & Steel Corp.

Industrial control systems 9 Yongchang St., Tiedong Dist., Anshan
114002

Anhui Computer Factory Computers 7 Heichiba, Hefei, Anhui 230061
Apple Computer Center, Huayuan
Technology Co.

Apple computers Huitonci, Deshengmen Wai St., Beijing
100035

Bailing Education Computer Co. Education computer systems 5F, 41 Yanggiao Rd., Fuzhou, Fujian
350001

Baoding Computer Factory Industrial control systems 43 Nanhepo, Nanshi Dist., Baoding, Hebei
071000

Baoding Dongfang Computer Technology
Development Co.

Peripherals 113A C. Sanfeng Rd., Baoding, Hebei
071000

Beifang Software Co. Software development 26 Zhongguancun Rd., Haidian Dist.,
Beijing 100080

Beijing Aero-Space Technology
Development Co.

Software development 1 Nandahongmen Rd., Beijing 100076

Beijing Analysis Instrument Factory Electronic instruments Wenquan, Haidian Dist, Beijing
100095

Beijing Beifang Xianda Bar Code Bar code systems 31A Haidian Rd., Beijing 100080
Technology Co.

Beijing Chuangtong Multi-Media Multimedia systems 1 Dongan St., Fentai Dist., Beijing 100071

Computer Co.

Beijing Computer Aided Design CAD software and systems 30 Qinghua East Rd., Beijing 100083
Technology Co.

Beijing Computer Leasing Co. Computer leasing IF, East Hall, 9 Fuxing Rd., Beijing
100038

Beijing Computer Technology Service
Center

System design & services 111 E. Gulou St., Dongcheng Dist., Beijing
100009

Beijing Computing Technology Institute [System development 256 Shijinfang St., Xicheng Dist., Beijing
100032

Beijing Contac Electronics Technology  |PC boards 41 W. Gulou Ave., Beijing 100009
Co.

Beijing Data Communication Technology
Co.

Data communication 40 Xueyuan Rd., Haidian Dist., Beijing
100083

Beijing Dayang Image Technology Co.  |Computer graphics 17 Zhonggua Cun Rd., Haidian, Beijing
100080

Beijing Development & Research Center |System development 79 Beiheyan Ave. Dongcheng Dist.,
of Electronics Industry Beijing 100009
Beijing Electronic Display Instrument Display instruments 58 C. Chaowaidong St., Beijing 100027
Factory
Beijing Electronics Advertising &
Information Corp.

Advertisement and printing
services

74 Lugu Rd., Shijingshan Dist., Beijing
100039
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Beijing Electronics Science and
Technology Information Research
Institute

Research and information
services

7 Xinzhong St., Dongzhimenwai Beijing
100027

Beijing Electronics Technology Telecommunication equipment 9 Guangqumennei Ave., Beijing 100062
Development Co.

Beijing Engineering Design Software CAD software 31A Xueyuan Rd., Haidian Dist., Beijing
Technology Co. 100083
Beijing Future Electronic Equipment Co. [Modems West , Xisanhuan South Rd., Fengtai Dist.,

Beijing 100071
Beijing Gaoli Computer Co. Machine translation systems 87 Baguo Cun, Haidian Dist., Beijing

100080

Development Co.

Beijing Golden Disc Electronics Co. Optical disc books Block 32, Haidiantushucheng, 31 Haidian
St., Beijing 100080

Beijing Gongguang Electric Factory ICs 12 Jiuxiangiao Rd., Chaoyang Dist.,
Beijing 100016

Beijing Great Wall Industrial Control Industrial control computers Rm 432, S&T Center, 37 Baishigiao Rd.,
Computer Technology Co. Beijing 100081
Beijing Guoan Electric Co. Mobile communication 259 Xizhimen Ave., Beijing 100035

equipment
Beijing Haidian Changdi Computer Digital equipment 31 Xueyan Rd., Haidian Dist., Beijing

100083
Beijing Hope Computer Co. Chinese language support systems 82 Haidian Rd., Zhongguan Cun, Beijing

100080
Beijing Huasun Computer Co. Workstations 16 5th St, Shangdi, Haidian Dist., Beijing

100085
Beijing Huaxia Silicon Valley
Information System Co.

Software development 34 Yangjiajing, Haidian Rd., Beijing
100080

Beijing Industrial Control Computer
Factory

Industrial control computers 1A Dongwangzhuang, Wudaokou, Beijinjg
100083

Beijing International Commercial
Software Co.

OA and Chinese language
support software

Huitongci, W. Deshengmen Ave., Beijing
100035

Beijing Jinghai Computer Group Co. UPS, industrial control computers 33 Baishigiao Rd., Zhongguan Cun,
Beijing 100081

Beijing Jingyue United Computer
Development Co.

Cashier, accounting software 34 Baishigiao Rd., Haidian Dist., Beijing
100081

Beijing Kaisi Software Engineering Co. Software development 82 Haidian Rd., Haidian, Beijing
100080

Development Co.

Beijing Kehai High-Tech Group Co. PC hardware and software, 64 Haidian Rd., Zhongguan Cun Beijing
network systems 100080

Beijing Lansoft Computer Network Network systems 3F North Accessory Bldg., Jimen Hotel,
System Co. Beijing 100088
Beijing Legend Computer Group Co. Chinese language support 70 Haidian Rd., Zhongguan Cun, Beijing

systems, PCs 100080
Beijing Matsushita Color CRT Co. CRTs 9 N. Jiuxiangiao Rd., Chaoyang Dist.,

Beijing 100015
Beijing News Information Technology
~~

|Portable computers 57 Xuanwumen W. Ave., Beijing 100031

Beijing No. 1 Computer Factory Industrial control computers, PCs 14 N. Huanyuan Rd., Haidian Dist., Beijing
100083
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Beijing No. 1 Semiconductor Equipment
Factory

Computer accessories 1A Sangingdi, Wujiacun Rd., Fengtai Dist.,
Beijing 100039

Beijing No. 2 Computer Factory Low-end PC 55 Dongsijiutiao, Dongcheng Dist., Beijing
100007

Beijing No. 3 Computer Factory Word processors, PCs 3 W. Hepingli St., Chaoyang Dist., Beijing
100013

Beijing No. 5 Computer Factory Software development 11 Dongsikuiyu S. St., Chongwen District,
Beijing 100061

Beijing Optical Communication Co. Optical fibers, networks 14 N. Huayuan Rd., Haidian Dist., Beijing
100083

Beijing Pute Technology Development

~~
[Machine translation systems 73 Fengtai Rd., Fengtai dist., Beijing

Co. 100071
Beijing Qinghua Wintong Information Software development Qinghua Univ., Haidian Dist., Beijing
Technology Co. 100084
Beijing Research Institute of Computer  |System development 256 Jinshifang St., Xicheng Dist., Beijing
Technology 100032
Beijing Ruixing Computer Science & Antivirus products 3F North Block, Yibin Hotel, 14 Haidian
Technology Development Co. Rd., Beijing 100080
Beijing Sanhuan Electronics Co. Microprocessors Commercial Bldg., Shingfushancun,

Chaoyang Dist., Beijing 100027
Beijing Sanyo Electronic Co. Calculators, computers 55 Donsijiutiao, Dongcheng Dist., Beijing

10007
Beijing Shihua Electronic Technology
Co.

Software distribution, information
services

27 Wuanshou Rd., Haidian Dist, Beijing
100846

Beijing Software Development Co. Software development 111E. Guluo Ave., Dongcheng Dist.,
Beijing 100009

Beijing Sofu Software Engineering Corp. Software development 12 S.Kexueyuan Rd., Zhongguan Cun,
Beijing 100080

Beijing Stone Group Co. PCs 15 S. Haidian Rd., Zhongguan Cun, Beijing
100081

Beijing Syntone Group Co. PCs, OA systems 31 Haidian Rd., Beijing 100080
Beijing System Integration Co., China [Workstations Bldg. 15, Dongli, E. Fengtai Ave., Fengtai
Hongda International Trust & Investment Dist., Beijing 100071
Corp.
Beijing Telecommunication Equipment [Microwave communication 5 Jiangtai Rd., Dongzhimenwai, Chaoyang
Factory, MPT equipment Dist., Beijing 100016
Beijing Tianwen Computer Co. PCs, dictionary cards 34 Baishigiao Rd., Haidian Dist., Beijing

100081

Beijing Tianyuan International Information services 13 Dafang Hutong, Xuannei Ave., Beijing
Information Corp. 100031

Beijing Town Sky Software Co. Software development Rm 1401 Bldg. 8, Huiyuan Apt., Asian
Game Village, Beijing 100004

Beijing United Software Co. Software development Computer Center Bldg., Beijing Univ. of
Science & Technology

Beijing Wangma Computer Co. Chinese language support systems|Rm 401, Friendship Hotel, Haidian, Beijing
100080

Beijing Wanguo Computer Graph Co. Laser printers 9F Binhe Bldg., Chedaogou, Beijing
100081
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Beijing Weihong Software Institute Software development Rm 411, Yibin Hotel, 74 Haidian Rd.,
Beijing 100080

Beijing Xianfeng Financial Computer Co. Accounting software 121 Science & Trade Center, 37 Baishigiao
Rd., Beijing 100081

Beijing Xiaojun Computer Co. OA systems 3B, 74 Haidian Rd., Zhongguan Cun,
Beijing 100080

Beijing Xiaotong Networks Co. Network 48 Baishiqiao Rd., Haidian Dist., Beijing
100081

Beijing Xinjiyuan High-Tech
Development Co.

Machine translation systems 32A Fenbei Rd., Fengtai Dist., Beijing
100071

Beijing Yikang Electronic Technology
Institute

OA, CAD systems Rm 206 Heibei Hotel, Annei Ave., Beijing
100009

Beijing Zhenzhong Computer Magnetic
Disk Co.

Magnetic disks 6 S. Kexueyuan Rd., Zhongguan Cun,
Beijing 100080

Beijing Zhongxing Standard Technology
Co.

Chinese language support systems 60 Shuangyushu, Haidian Dist., Beijing
100080

Byte Electronic Co. Desktop printing and OA systems 10 Beiyitiao, Zhonggun Cun, Beijing
100080

Changbai Computer Group Corp. PCs 2 Dabeiguan St., Dadong Dist., Shenyang,
Liaoning 110041

Changjiang Computer (Group) Corp. PCs 7F S. Donghai Bldg., 337 C. Shandong Rd.,
Shanghai 200001

Changjiang Machine Manufacture
Factory

Communication equipment 97 Luxiying, Nanjing, Jiangsu 210009

Changjiang Power Supply Factory Power supply equipment 201 Jiefang Ave., Hankou, Wuhan, Hubei
430034

Changshu Electronics Institute System development S. Haidou Rd., Changshu, Jiangsu 215500

Changzhou Computer Factory Peripherals 93 Qingtan Rd., Changzhou, Jiangsu
213015

Changzhou Digital Control Equipment  |Peripherals 2 Gongyuan Rd., Changzhou, Jiangsu
Factory 213003
Changzhou Yuanwang Engineering System development Metrology Bureau, W. Laodong Rd.,
Computing Technology Institute Changzhou, Jiangsu 213001
Chengdu Computer Application Institute,
Chinese Academy of Sciences

Research 9 S. Renmin Rd., 4th Segment, Chengdu,
Sichuan 610041

Chengdu Dongfang Computer
Technology Co.

Industrial control computers 12 Yihuan Rd., S. Renmin Rd., Chengdu,
Sichuan 610015

Chengdu Xinlu Computer Technology
Development Co.

Workstations 15 S. Renmin Rd., 3rd Segment, Chengdu,
Sichuan 610015

China Computer Development Co.,
Shanghai Branch

PCs, workstations Wanhangdu Rd., Shanghai 200040

China Computer Room Installation
Engineering Co.

Computer installation services 10 Xiyuandao, Youyi Rd., Tianjin 300061

Corp.

China Computer Software & Technology [Computer software 55S. Xueyuan Rd., Zhongguan Cun,
Service Co. (CS&S) Beijing 100081
China Computer System Engineering Workstations 25 Qinghua Rd., Haidian Dist., Beijing

100083
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China Computer Users Association,
Wang Systems Subassociation

Computer industry organization Rm. 403, E. Bldg., B20 Fuxing Rd., Beijing
100036

China Computer Users Association,
Application Research Committee

Computer industry organization 25 N. Yuetan St., Beijing 100834

China Computer Users Association,
Banking Systems Subassociation

Computer industry organization Rm. 216, Electronic Banking System Co.,
PBOC, Beijing 100054

China Computer Users Association,
CAD/CAM Subassociation

Computer industry organization Zhejiang Univ., Yugu Rd., Hangzhou,
| Zhejiang 310027

China Computer Users Association, CDC
Systems Subassociation

Computer industry organization 1 Mashenmiao, Fucheng Rd., Haidian Dist.
Beijing 100840

China Computer Users Association, DEC
Systems Subassociation

Computer industry organization Bldg. 29, 2 Qu, Liupukang, Beijing 100011

China Computer Users Association,
Distributed Systems Subassociation

Computer industry organization P.O. Box 2704-1, Beijing 100080

China Computer Users Association,
HATIC Systems Subassociation

Computer industry organization P.O. Box 161, Beijing 106036

China Computer Users Association, HP
Systems Subassociation

Computer industry organization 28 Donghuo Xiang, Andingmenwai,
Beijing 100011

China Computer Users Association,
Huasun Systems Subassociation

Computer industry organization 16 5th St, Shangdi, Haidian Dist, Beijing
100085

China Computer Users Association, IBM
Systems Subassociation

Computer industry organization P.O.Box 2719, Beijing 100080

China Computer Users Association, IMS
Subassociation

Computer industry organization Hainan Hotel, Zhonggua Cun, Beijinjg
100081

China Computer Users Association,
Information Engineering Division

Computer industry organization 8 N. Sihuanzhong Rd., Beijing 100101

China Computer Users Association, Computer industry organization {28 Donghuo Xiang, Andingmenwai,
International Cooperation Committee Beijing 100011
China Computer Users Association, Computer industry organization |Commercial Information Center, 45
Market Development Subassociation Fuxingmennei Ave., Beijing 100801

China Computer Users Association, NEC
Systems Subassociation

Computer industry organization 40 Xueyuan Rd., Beijing 100083

China Computer Users Association,
Oracle Systems Subassociation

Computer industry organization CIMS Research Center, Qinghua Univ.,
Beijing 100084

China Computer Users Association, PC
Subassociation

Computer industry organization CS&S, 55 S. Xueyuan Rd., Haidian Dist.,
Beijing 100081

China Computer Users Association,
Semense Systems Subassociation

Computer industry organization 10 Chedaoguo, Haidian Dist., Beijing
100081

China Computer Users Association,
Unisys Systems Subassociation

Computer industry organization P.O. Box 842, 14 Fucheng Rd., Beijing
100037

China Electronic Appliance Corp.,
Tianjin Branch

Computer and electronic products 3 Doulun Rd., Heping Dist., Tianjin
300020

China Electronic Engineering Design
Institute, Shenzhen Branch

System design 2 Huafa N. Rd., Shangbu, Shenzhen,
Guangdong 518045

China Electronic Product Reliability & Testing services and equipment 1 Zhusigang, Dongguanzhuang Rd.,
Guangzhou, Guangdong 51060PEEnvir I Testing Institute

China Electronics & Information Corp.
(CEC)

Computer and electronics
products

27 Wuanshou Rd., Haidian Dist., Beijing
100846
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China Finance & Accounting Consulting
Co.

Consulting services Xizhimennei Ave., Beijing 100044

Tianjin Branch

China Great Wall Computer Group PCs 48 Baishiqiao Rd., Haidian Dist., Beijing
100081

China Great Wall Computer Group Co., |PCs 171 Machangdao Rd., Tianjin 300204

China Great Wall Electronics Exhibition
Co.

Convention organizing services 537D Xueyuan Rd., Haidian Dist., Beijing
100083

Shanghai Branch

China Hewlett-Packard Co. Workstations West Bldg., Internationai Trade Center, 1

Jianwai Ave., Beijing 100004
China Hewlett-Packard Co, Ltd., Workstations 1376 W. Nanjing Rd., Shanghai 200040

China Huajing Electronics Group Co.,
Central Institute

Communication equipment 5 Huihe Rd., Wuxi, Jiangsu 214035

China Industrial Development &
Cooperation Consulting Co.

Consulting services 3 Xing, Guangdongdian, Beijing 100020

China International Chamber of
Commerce

International trade 1 Fuxingmenwai Ave., Beijing 100860

China International Economic Consulting
Co.

Consulting services 13F, Jingcheng Bldg., Beijing 100004

China International Trust & Investment
Corp. (CITIC)

International trade 6 S. Xinyuan Rd., Chaoyang Dist., Beijing
100027

China International Trust & Investment |Legal services 14F, International Trade Bldg., Jianwai
Corp. (CITIC) Law Office Ave, Beijing 100004
China Kejian Co., Ltd. CAE systems 6th Industry Rd., Sheko Industrial Park,

Shenzhen, G g 518067
China Machinery Industry Computer & Import and export, software Rm. 3088, Beijing Hotel , Beijing 100004
Technology Corp. development
China Magnetic Recording Equipment |Peripherals 20 Wensan Rd., Hangzhou, Zhejiang
Corp. 310012
China National Electronic Appliance
Corp., Huadong Branch

Digital communication
equipment

170 C. Jiangxi Rd., Shanghai 200002

China National Electronic Appliance
Shenzhen Corp.

Electronic components Electronic Appliance Bldg., Zhenhua Rd.,
Shenzhen, Guangdong 518031

Telecommunication Appliance Corp.

China National Electronics Import & Import and export Electronics Bldg., 23 Fuxing Rd., Beijing
Export Corp. (CEIEC) 100036
China National Electronics Import & Import and export 18 F, Guanglian Bldg., 750 E. Dongfeng
Export Corp., Guangdong Branch Rd., Guangzhou, Guangdong 510080
China National Electronics Import & Import and export 403 E. Huashi Rd., Guangzhou,
Export Corp., Southern China Branch Guangdong 510060
China National Electronics Import & Import and export E Fl, Development Bldg., Yuhai Rd.,
Export Corp., Zhuhai Branch Gongbei, Zhuhai, Guangdong 519020
China National Post & Import and export 13 Xichangan Blvd., Beijing 100804

China Science & Technology Consulting
Service Center

Accounting software 54 Baishigiao Rd., Haidian Dist., Beijing
100080

China Science & Technology Information
Institute, Economic Information
Department

Enterprise information database
systems

15 Fuxing Rd., Beijing 100038



168 Appendix |

China Shenzhen Electronics Industry
Group Corp.

Electronic products Shanbu, Shenzhen, Guangdong 518031

China Tongda Network System Corp. Satellite communication systems 7 W. Wanshulu St., Beijing 100036

China Zhenhua Electronics Industry
Corp., Guangzhou Branch

Electronic products Yuangang, Taihe Dist., Guangzhou,
Guangdong 510507

Chongqing Communication Equipment
Factory, MPT

Communication equipment 140 Dapingzheng St., Chongqing, Sichuan
630041

Chongqing Computer Development &
Application Center

System development 2 Changshi Cun, Shapingba Dist.,
Chongqing, Sichuan 630039

Chongqing Huaxi Computer Co. Communication equipment 23 Yubeisan Cun, Jiangbei, Chongqing,
Sichuan 630020

Chongging Jinsuanpan Financial
Software Co.

Accounting software 29 Qinglongzui, Jiangbei Dist., Chongqing,
Sichuan 630030

Chongqing Xiandai Software Institute Software development 221 Jishu Shichang, Zhong Dist.,
Chongqing, Sichuan 630015

Codex Computer Ribbon Factory Printer ribbons 55-2 Zhanli St., Shunde County,
Guangdong 528303

Commercial & Maritime Law Office Legal services Main Bldg., Jingxin Mansion, #422, 2A N.

Donghuan Rd., Beijing 100027
Communication Equipment Co., Capital Communication equipment Shijingshan, Beijing 100040

Steel Corp.
Communication, Broadcast & TV Research Tongguang Bldg., S. Nongzhanguan Rd.,
Development & Research Center, MEI Beijing 100026

Computer & Information Research & Research West Bldg., 20 Fuxing Rd., Beijing 100840
Development Center, MEI (CCID)

Computer Application Technology Research 10 Chedaogou, Haidian Dist., Beijing
Research Institute, MEI 100081
Computer Development Co., Chengdu [System development 24 Yihuan Rd., S. 1st Segment, Chengdu,
Science & Technology Univ. Sichuan 610065

Computerworld Publishing & Servicing |Publishing P.0.Box 750, Beijing 100039
Co.

CS&S Fujian Branch Software 3F, Dazhong Cinema, Fuzhou, Fujian
350001

CS&S Guangzhou Branch Software 2F, Guangde Bldg., 438 W. Dongfeng Rd.,
Guangzhou, Guangdong 510030

CS&S Heilongjiang Branch Software 100 Fenfou Rd., Nanagang Dist., Harbin,
Heilongjiang 150001

CS&S Hubei Branch Software 239 Pengliuyang Rd., Wuchang, Wuhan,
Hubei 430060

CS&S Liaoning Branch Software 28 Zhongshan Rd., 2nd Segment,
Shenyang, Liaoning 110001

CS&S Qingdao Branch Software 56 Jinhua Rd., Qingdao, Shandong
266031

CS&S Shaanxi Branch Software 11B N. Jinhua Rd., Shaanxi 710032
CS&S Shanghai Branch Software development 86 Tianjin Rd., Shanghai 200002
CS&S Sichuan Branch Software 4 Xinhong Rd., Chengdu, Sichuan

610051
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CS&S Tianjin Branch Software development 16 Shaoxing Rd., Hexi Dist., Tianjin
300204

CS&S Zhejiang Branch Software 231 Baoshu Rd., Hangzhou, Zhejiang
310002

Dalian Computer Application Institute Industrial control computers 173 Youhao Rd., Dalian, Liaoning 116000

Dalian Dongfang Computer Technology
Development Co.

Commercial computer systems 229 Xi-an Rd., Dalian, Liaoning 116021

Institute

Development & Research Center of Research 23 Shijingshan Rd., Shijingshan Dist.,
Electronic Basic Product, MEI Beijing 100043
Dongbei Micro Electronics rescarch Research 20 Beiling St., Shenyang, Liaoning 110032

Dongguan Electronics Industry General Electronic products 4F, Industry Bldg., Guancheng Yuhe E-1
Corp. Rd., Dongguan, Guangdong 511700
Dongguan Telecommunication Telecommunication equipment |Qifeng Rd., Dongguan, Guangdong 511700
Equipment Factory
Donghu Union Intelligence Development
Co.

PCs, system development 1A Yangxin Rd., Hanyang, Wuhan, Hubei
430070

Dongnan Computer Co. PCs SF, International Information Bldg., Huli,
Xiamen SEZ, Fujian 361006

Doumen County Teli Electronics Corp. Software development 101 N. Center Rd., Doumen County,
Zhuhai, Guangdong 519100

Electronic Computing Institute,
Guangzhou Railway Bureau

System development 1 Huangsha Ave., Guangzhou, Guangdong
510140

MEI

Electronics International Publishing Publishing 74 Lugu Rd., Shijingshan Dist., Beijing
House 100039
Electronics Planning Research Institute, |Research 27 Wanshou Rd., Beijing 100846
MEI
Electronics Science Research Academy, |Research 28 Wanshou Rd., Beijing 100846

Fangzheng Group Co., Beijing University Desktop publishing systems, PCs Fangzheng Bldg., Electronics St.,
Zhonggua Cun, Beijing 100871

Fansi Software Co. Chinese language support systems {3F, 161 C. Renmin Rd., Nantong, Jiangsu
226001

Fortune Software Co., Chinese Academy
of Science

Software development P.O. Box 8718, Beijing 100080

Technology Co.

Foshan Electronics Industry Group Corp. |Electronic products Electronics Bldg., 101 Renmin Rd., Foshan,
Guangdong 528000

Foshan Huanan Automation Institute UPS A, 13 Yinran Rd., Foshan, Guangdong
528000

Fujian Bailing Electronic Information Workstations 9 Liming St., Baima Rd., Fuzhou, Fujian
350005

Co.

Fujian Computer Co. PCs, workstations 3 Jiaotong Rd., Fuzhou, Fujian 350004
Fujian C Peripherals Factory Peripherals P.O. Box 524, Fuqing, Fujian, 350301
Fujian Computer Systems Engineering |PCs 8 Shantong Rd., Fuzhou, Fujian 350004

Fujian Economic Information Center Information services 45 Guping Rd., Fuzhou, Fujian 350003

Fujian Electronic Computer Institute System development 3 Jiaotong Rd., Fuzhou, Fujian 350004

Fujian Electronic Technology Institute PCs Longyiao, Fuzhou, Fujian 350003
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Fuzhou Hengda Data Communication PCs 1 Jinjishan, N. Liuyi Rd., Fuzhou, Fujian
Equipment Co., Ltd. 350003
Fuzhou Kehua Electronic Co., Ltd. UPS 87 W. Shengli Rd., Fuzhou, Fujian

363000
Fuzhou Micro Computer Factory PCs 3 Zoumashan, Sancha St., Fuzhou, Fujian

350007
Fuzhou New Century Data Equipment
Corp.

PC boards, software development New Century Bldg., Junzhu Rd., Fuzhou
EDZ, Fujian 350000

Grand China Electronic Technology Co.,
Ltd.

Industrial control computers 6F, Finance Center, Shekou, Shenzhen,
Guangdong 518067

Guangda Technology Development Co., |Software development 546 Yuyuan Rd., Shanghai 200040
Shanghai Software Institute
Guangdong Computer Center, Service Software development Science Hall, Lianxin Rd., Guangzhou,
Dept. Guangdong 510033
Guangdong Computer Co., System development 1F, Guangde Bldg., 438 C. Dongfeng Rd.,

Guangzhou, Guangdong 510030
Guangdong Computer Union Corp. Computer accessories IF Guangde Bldg., 438 C. Dongfeng Rd.,

Guangzhou, Guangdong 510030
Guangdong Electronic Appliance Corp. [Electronic products 1 Zhongshan 4th Rd., Guangzhou,

Guangdong 510055
Guangdong Electronic Technology Telecommunication equipment~~|Beizhan Rd., Sanyuanli, Guangzhou,
Institute Guangdong 510400
Guangdong Information Technology
Development Co.

Information Services Information Center Bldg., Provincial
Government, Guangzhou, Guangdong
510031

Guangdong No. 1 Telecommunication Telecommunication equipment 28 Lutian St., Shunde County, Guangdong
Equipment Factory 528300
Guangdong Shaoguan No.2 Radio Digital communication 6 N. Zhenjiang Rd., Shaoguan, Guangdong
Factory equipment 512023
Guangdong Zhuhai Jinhai Electronics Electronic products S. Haibin Rd., Zhuhai, Guangdong 519015
Corp.
Guangli Computer Equipment Factory~~|Peripherals Bldg. 17, 28 Saibakou Rd., Guangzhou,

Guangdong 510360
Guangrong Software Co., Ltd. Software development Taihu Rd., Tucheng, Hexi Dist., Tianjin

300060
Guangzhou Automation Institute Peripherals Shipaigangding, Guangzhou, Guangdong

510880
Guangzhou Baiyunshan Electronics Peripherals Shahe Tonghe, Guangzhou, Guangdong
Industry Corp. 510515
Guangzhou Commercial & Foreign Legal services SF, Dongjian Bldg., 503 C. Dongfeng Rd.,
Affairs Law Office Guangzhou, Guangdong
Guangzhou Communication Equipment Optical communication P.O. Box 1206, Guangzhou, Guangdong
Factory, MPT equipment 510630
Guangzhou Communication Research Mobile communication 381 C. Xingang Rd., Guangzhou,
Institute, MEI equipment Guangdong 510310
Guangzhou Computer Application
Institute

System development 44 Suiyin Rd., E. Huanshi Rd., Guangzhou,
Guangdong 510075
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Guangzhou Economy & Trade Law
Office

Legal services Rm. 313, Bldg. A, Wuyangcheng Hotel,
322 C. Renmin Rd., Guangzhou,
Guangdong

Guangzhou Electric Apparatus Research |Power supply systems 204 W. Xingang Rd., Guangzhou,
Institute, MMI Guangdong 510302

Institute, Chinese Academy of
Science

Guangzhou Electronics Industry Sales Co.|{Import and export 398W. Huifu Rd., Guangzhou, Guangdong
510120

Guangzhou Electronics Research Research 127 Gexin Rd., Guangzhou, Guangdong
510250

Guangzhou Hualian Electronics Electronic products 8F, 783 N. Jiefang Rd., Guangzhou,
Enterprise Development Co. Guangdong 510030
Guangzhou Information Technology Software development 5F, 40 W. Binjiang Rd., Guangzhou,
Institute, MOC Guangdong 510235
Guangzhou New Technology Institute System development 428 C. Binjiang Rd., Guangzhou,

Guangdong 510220
Guangzhou Radio Factory Telecommunication equipment 6 1st Yuancun, Guangzhou, Guangdong

510656
Guangzhou Telecommunication
Appliance Factory

Optical communication
equipment

25 Shibafu Rd., Guangzhou, Guangdong
510130

Guangzhou Telecommunication Co. Telecommunication equipment 181 W. Henan Xingang Rd., Guangzhou,
Guangdong 510300

Center

Guangzhou Tianhe Siso Computer Co. [PCs 106 Wushan Rd., Guangzhou, Guangdong
501630

Guangzhou Urban Planning Automation |System development 80 Jixiang Rd., Guangzhou, Guangdong
510280

Haihua Electronics Enterprise (China)
Co., Ltd.

Communication equipment 6 1st Yuancun Rd., Guangzhou,
Guangdong 510655

Hainan Computer Co. PCs, OA equipment Electronics Bldg., Nanbao Rd., Haikou,
Hainan 570003

Development Co.

Hainan Electronics Import & Export Import and export 3F, Nanbao Bldg., Daying Cun, Haikou,
Corp. Hainan 570003
Hainan Nanbao Office Equipment Co. OA equipment 2 Haifu Rd., Haikou, Hainan 570003
Haisheng Computer Software Software development Zhongguan Cun, Haidian Distr, Beijing

100080
Haiwang Cash Register Development Co. Cash registers, POS systems Huanggushan Rd., Huangzhou, Zhejiang

310012

Factory

Hangzhou Automation Institute CAD systems Huanggushan Rd., Hangzhou, Zhejaing
310012

Hangzhou Bairui Computer Technology [Peripherals 38 Wenyi Rd., Hangzhou, Zhejiang 310012
Co.

Hangzhou Chinese Character Information Peripherals 249 N. Jianguo Rd., Hangzhou, Zhejiang
Equipment Factory 310004
Hangzhou Communication Equipment~~|Communication equipment Liuxia Zhen, Hangzhou, Zhejiang 310023
Factory, MPT
Hangzhou Computer Factory PCs Jiaogongsan Rd., Hangzhou, Zhejiang

310012
Hangzhou Computer Peripheral Peripherals Changhua Zhen, Lin-an, Zhejiang 311321
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Hangzhou Economic Information Center Information services 1 Yan-an Rd., Hangzhou, Zhejiang
310000

Hangzhou Electronic Communication Co. Communication equipment 97 Tianmushan Rd., Hangzhou, Zhejiang
310013

Hangzhou Nanfang Computer
Technology Development Co.

Software development, services 11 Banshan Shiqiao, Hangzhou, Zhejiang
310022

Hangzhou Tongpu Electric Appliances
Co.

Communication equipment 20 Wensan Rd., Hangzhou, Zhejiang
310012

Hangzhou West Lake Electronic
Information Engineering Co.

CAD systems 1 Jiaogong Rd., Hangzhou, Zhejiang
310012

Hangzhou Xinxing Micro Computer
Factory

Industrial control computers 93 Chengtou Xiang, Qingtai St., Hangzhou,
Zhejiang 310009

Hanjing Computer Co. Localized UNIX system software 44 Baishigiao Rd., Haidian Dist., Beijing
100081

Harbin Communication Equipment
Factory

Communication equipment 10 Guangyi St., Daoli Dist., Harbin,
Heilongjiang 150076

Harbin Computer Factory Peripherals 154 Xianfeng Rd., Nangang Dist., Harbin,
Heilongjiang 150001

Hebei Computer Technology Services Co. Software, services 2 Jichang Rd., Shijiazhuang Rd., Hebei
050071

Hebei Telephone Equipment Factory Communication equipment 61 Fanxi Rd., Shijiazhuang Rd., Hebei
050011

Heilongjiang Computer Application & [System development 89 Caiyi St., Xiangfang Dist., Harbin,
Development Center Heilongjiang 150036
Heilongjiang Electronic Information
Center

Information services 7 Wenmin St., Nangang Dist., Harbin,
Heilongjinag 150001

Henan Computer Co. Computers 41 Dongli Rd., Zhengzhou, Henan
450000

Henan Electronics System Engineering |System development Rm. 408, 2 Huayuan Rd., Zhengzhou,
Co. Henan 450003
Huabei Computing Technology Institute, (Research 6A Wuohugiao, Dewai Weizikeng, Beijing
MEI 100083
Huabei Terminal Equipment Co., MEI  |Peripherals 31 N. Hancun Rd., Baoding, Hebei

071063
Huadian Computer Technology Peripherals, system development (Rm 30338 Friendship Hotel, Beijing
Development Co. 100873
Huadong Computing Technology Research Chenggiao, Jiading County, Shanghai
( 32nd) Research Institute, MEI 201800
Huadong Economic & Technology Information services 338 Fengyang Rd., Shanghai 200003
Information Consulting Co.

Huadong Magnetic Recording Electronics [Magnetic recording products 334 Julu Rd., Shanghai 200020
Technology Co.

Huake Advanced Telecommunication Telecommunication equipment [5 Xiwangzhuang, Haidian Dist., Beijing
Technology Development Corp. 100083
Huanan Computer Corp. PCs Jingxingiao, Shatai Rd., Guangzhou,

Guangdong 510510
Huapu Information Technology Co., Ltd. {Workstations 3F New Hongqiao Bldg., 55 Luoshanguan

Rd., Shanghai 200335
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Huatong Computer Communication
Technology Co.

Computer communication 40 Xueyuan Rd., Haidian Dist., Beijing
100083

Huaxi Computer Factory PCs Hongxing St., Zhong Dist., Mianyang,
Sichuan 621000

Huaxing Electronics Co. Magnetic disks E.1 Hengjinghe Zhuangiao, Shanghai
County, Shanghai 201108

Huayuan Automation System Co. Industrial control systems 5 Tayuan Hutong, Dewaiguanxiang, Beijing|
100011

Co.

Huayuan Engineering Design Software {CAD software 8F 68 S. Xueyuan Rd., Haidian Dist.,
Co. Beijing 100081
Huazhong Computer System Engineering|Workstations 100 Luoyu Rd., Wuchang, Wuhan, Hubei

430074
Huazhong Software Development Co. Software development 31 N. Xuhong Rd., Shanghai 200030
Hubei Communication Equipment Communication equipment 44 Kaiming Rd., Jiang-an Dist., Wuhan,
Factory, MPT Hubei 430010
Hubei Electronics Institute PC boards 276 Zhongshan Rd., Wuchang, Wuhan,

Hubei 430061
Hubei International Economic & Consulting services Bldg. 4, 13 Zhongnan Rd., Wuchang,
Technology Investment Consulting Co. Wuhan, Hubei 430060

Institute of Automation, Chinese Research P.O. Box 2728, Beijing 100080
Academy of Science
Institute of Computing Technology, Research 6 Kexueyuan S. Rd., Zhongguan Cun,
Chinese Academy of Science Beijing 100080
Institute of Electric Technology, Chinese [Research P.O. Box 2703, Beijing 100080
Academy of Science
Institute of Electronics, Chinese Academy |Research 17 Zhongguancun Rd., Beijing 100080
of Science
Institute of Semiconductors, Chinese Research Xiaozhuang, Qinghua E. Rd., Beijing
Academy of Science 100083
Institute of Software Technology, Chinese |Research 6 S. Zhongguncun Rd., Zhongguan Cun,
Academy of Science Beijing 100080
International Economic & Legal Service |Legal and economic consulting  |2 Ping-anli, Beijing 100035
Co. services
Jiamusi Computer Factory PCs 455 Baowei Rd., Jiamusi, Heilongjiang

154002
Jiangmen Computer Equipment Factory [Peripherals 31 Tidong Rd., Jiangmen, Guangdong

529051
Jiangsu Computing Technology Institute Software development Suojin Cun, Taipingmenwai, Nanjing,

Jiangsu 210042
Jiangsu Economic Information Center Software development 70 W. Beijing Rd., Nanjing, Jiangsu

210013
Jiangsu Electronics Industry Research
Institute

System development 285 N. Zhongshan Rd., Nanjing, Jiangsu
210003

Jiangsu Electronics Information Industry [Computers 11F,285 N. Zhongshan Rd., Nanjing,
Co. (Group) Jiangsu 210003
Jiangsu Qidong Computer Factory PCs 150 N. Huancheng Rd., Qidong, Jiangsu

226200
Jiangsu Radio Factory Computers 4 Hanfu St., Nanjing, Jiangsu 210018
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Jiangxi Computer Factory Peripherals 100 W. Jeifang Rd., Nanchang, Jiangxi
330002

Jiangxi Computer Technology Services (Services 214 N. Xiangshan Rd., Nanchang, Jiangxi
Co. 330008
Jiannan Computing Technology Institute System development P.O. Box 35, Wuxi, Jiangsu 214083

Jiaxing Computer Application Institute System development 243 W. Zhongshan Rd., Jiaxing, Zhejiang
314001

Jilin Communication Equipment Factory,
MPT

Communication equipment 19 Gongnong Ave., Changchun, Jilin
130021

Jilin Computer Technology Development System development 39-1 Dajing Rd., Nanguan Dist.,
Corp. Changchun, Jilin 130041

Jingdezhen Communication Equipment |Communication equipment P.O. Box 115, Jingdezhen, Jiangxi 333001
Factory, MPT
Jingyu Computer Network and Software [System development 38 Keji St., Tianhe, Guangzhou,
Engineering Co. Guangdong 510630
Jinzhou Computer Factory Office automation systems 13 Xinghuali, Qingdong St., Jinzhou,

Liaoning 121003
Juren Computer Group Co. Chinese language support systems 48 Baishiqiao Rd., Haidian Dist., Beijing

100081
Kewang Electronic Co. Color liquid crystal display B-42 Baishiqgiao Rd., Bejing 100081

Kunlun Electric Printing Equipment Co. Peripherals SF, International Information Bldg., Huli,
Xiamen, Fujian 361006

Langchao Electronic Information Industry[PCs 224 Shanda Rd., Jinan, Shandong 250013
Group Co.
Lanshing OA General Equipment Co. OA systems 38 Sanlihe Rd., Xicheng Dist., Beijing

100037
Liaocheng Computer Co. Peripherals E. Dongchang Rd., Liaocheng, Shandong

252000
Liaoning Electronic Technology
Information Institute

Information services 4 Liuzhou St., Heping Dist., Shenyang,
Liaoning 110002

Meida Flexible Disk Manufactures Co. Floppy disks Beiling Industrial Dist., Zhuhai,
Guangdong 519020

Meishan Communication Equipment
Factory, MPT

Communication equipment Xinger Zhen, Meishan, Leshan, Sichuan
612164

Meteorological Technology Development |Analysis systems Dewai Xiaoguang St., Beijing 100083
Co., Chinese Academy of Science

Microelectronics R&D Center, Chinese |Research Dewai Qijiahuozi, Beijing 100029
Academy of Science
Ministry of Machinery Industry,
Economic Information Center

Research and information
services

16 Fuxingmenwai Ave., Beijing 100045

Nanbao Electronics Co., Ltd. Telecommunication equipment 6F, Bldg. 424, Bagua 3rd Rd., Shenzhen,
Guangdong 518029

Nanhai County Circuit Board Factory Circuit boards Dali Zhen, Nanhai, Guangdong 528231

Nanjing Automation Research Institute,
Ministry of Energy

Research 24 Caijiaxiang, Nanjing, Jiangsu 210003

Nanjing Communication Factory,
MPT

Communication equipment 2 Changle Rd., Nanjing, Jiangsu 210006
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Nanjing Electronic Equipment Factory Peripherals 12 Caoyingguan, Pukou, Nanjing, Jiangsu
210032

Nanjing Fujitsu Telecommunication
Equipment Co., Ltd.

Optical communication
equipment

100 Dongjingting, Zhongyangmenwai,
Nanjing, Jiangsu 210037

Nanjing Gaoneng Computer Application
Institute

Software development 166 Jianyie Rd., Nanjing, Jiangsu 210004

Nanjing Union Computer Design Co. System development 138-1 N. Taiping Rd., Nanjing, Jiangsu
210018

Nanjing Xuanwu Computer Co. PCs 287 Changjiang Rd., Nanjing, Jiangsu
210000

Nantong Computer Factory Industrial control computers 123 Gongnongbing Rd., Nantong, Jiangsu
226008

Nanyang Computer Development Co.,
Shanghai Jiaotong Univ.

PCs 1954 Huashan Rd., Shanghai 200030

New Technology Co., Beijing University Software development Electronics St., Zhongguan Cun, Beijing
100871

North Computer Co. PCs 26 Zhongguacun Rd., Beijing 100086
Ojeda (Beijing) Computer Software Co. Software development 37 Xueyuan Rd., Haidian Dist., Beijing

100083
Qutlook Technology Co., Chinese Meteorological information 5 S.Kexueyuan Rd., Zhongguan Cun,
Academy of Science systems Beijing 100080
Qidong Electronics Technology Institute [Computer accessories 12 E. Henan Rd., Qidong, Jiangsu 226200

Qingdao Electronic Institute Software development 45 E. Guokou Rd., Qingdao, Shandong
266023

Qinghua Network Systems Co. Network systems 216 Center Bldg., Qinghua Univ., Beijing
100084

Qinghua Technical Services Co., Qinghua
University

Software development IF Center Bldg., Qinghua Univ., Beijing
100084

Qinghua Ziguang Group Co. Scanners Qinghuayuan, Haindian Dist., Beijing
100084

Quanzhou Keda Software Institute Software development 22 Zhuangfu Xiang, Quanzhou, Fujain
362000

Quli Electronic Science & Technology~~|PCs Rm 0303 Mucai Bldg., Xizhimen, Beijing
Co. 100088
Semiconductor Research Institute, MPT |Research 40 Xueyuan Rd., Haidian Dist., Beijing

100083
Shaanxi Computer & Information
Research Center

System development 2A S. Taibai Rd., Xi-an, Shaanxi 710068

Shaanxi Computer Co. PCs 15 E. Youyi Rd., Xi-an, Shaanxi 710054
Shaanxi Computer Software Technology
Co.

Software development 42 W. Youyi Rd., Xi-an, Shaanxi 710061

Shandong Automation & Control Industrial control computers W. Xiguan, Ninghai Zhen, Mouping,
Equipment Factory Shandong 264100
Shandong Electronics Research Institute |PCs 224 Shanda Rd., Jinan, Shangdong 250013

Shandong Zhixing Computer Technology
Development Co.

Computer application 142 Shanda Rd., Jinan, Shandong 250013

|Shandong Zhongchuang Software
Engineering Co., Ltd.

Software development 77-3 Jiefang Rd., Jinan, Shandong
250013
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Shanghai Automation Research Institute |Research 414 Xietu Rd., Shanghai 200051

Shanghai Beiling Microelectronics ICs 810 Yanshan Rd., Shanghai 200233
Manufacture Co., Ltd.
Shanghai Bell Telephone Equipment Digital communication 566 Quyang Rd., Shanghai 200092
Manufacture Co., Ltd. equipment
Shanghai Changjiang Computer & Printers 481 Guiping Rd., Caohejing TDZ,
Printer Factory Shanghai 200233
Shanghai Changjiang Electronic Power supply equipment Minsheng Port, Chongming County,
Instrument Factory Shanghai 202178
Shanghai Changjiang Printer Factory Printers, PCs 481 Guiping Rd., Caohejing High-Tech

Park, Shanghai 200233
Shanghai Coding Computer Typesetting |Desktop publishing services 474 Yuyuan Rd., Shanghian 200040
Co.

Shanghai Comercial & Foreign Affairs
Law Office

Legal services 1324 Xinzha Rd., Shanghai

Shanghai Communication Equipment
Factory, MPT

Digital and optical
communication equipment

700 Yishan Rd., Shanghai 200233

Shanghai Computer Factory PCs, mini computers 1486 W. Nanjing Rd., Shanghai 200040
Shanghai Computer Technology Services [Services 86 Tianjin Rd., Shanghai 200002
Co.
Shanghai Computing Technology System development 546 Yuyuan Rd., Shanghai 200040
Research Institute
Shanghai Economic Information Information services 1267 N. Sichuan Rd., Shanghai 200850
Consulting Co.

Shanghai Electrical Equipment Research |Research 505 Wuning Rd., Putou Dist., Shanghai
Institute, MMI 200063
Shanghai Electromechanical Design & {System design 9 Zhongshan 2 Rd., Shanghai 200002
Research Institute
Shanghai Electronic Automation Research 414 Xietu Rd., Shanghai 200023
Research Institute
Shanghai Industrial Automation Workstations 103 Caobao Rd., Shanghai 200233
Instruments Research Institute
Shanghai International Microelectronics
Co.

Microelectronics devices 656 Nanjing W. Rd., Shanghai 200041

Shanghai International Program Control
Co.

Software development 88 Wukang Rd., Shanghai 200031

Shanghai Investment Consulting Co. Consulting services 5, 195 Nong, Wanping Rd., Shanghai
200030

Shanghai Jiading Great Wall Computer |Computer components Qiaodong Zhan, 19 Cao-an Rd., Shanghai
Component Factory 200013
Shanghai Jinghai Computer Co. PCs 386 Yuyuan Rd., Shanghai 200040
Shanghai Jinghua Software Corp. Software development 38, 5 Nong, GaoyouRd., Shanghai

200031
Shanghai Jingi Micro Computer Factory |PCs 83 Hanyian Rd., Shanghai 200000

Shanghai Jinyi Micro Computer Factory [Digital instruments 85 Huayang Rd., Shanghai 200080

Shanghai Kehai Electronics Co. Computer accessories 1380 C. Fuxing Rd., Shanghai 200031
Shanghai Microcomputer Factory PCs 2, 951 Nong, Huigiao Rd., Shanghai

200051
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Shanghai Nanbei Electronic & Machinery
Technology Co.

Peripherals 220 N. Chongqing Rd., Shanghai 200003

Shanghai No. 1 Telecommunication Telecommunication equipment Sihu Bridge, Nanxang Zen, Jiading County,
Equipment Factory Shanghai 201802
Shanghai No. 3 Telecommunication Telegram communication 2802A Gonghe Xin Rd., Zhabei Dist.,
Equipment factory equipment Shanghai 200072
Shanghai No. 6 Telecommunication Short wave communication 1 Zhenda Rd., Shanghai 200333
Equipment Factory equipment
Shanghai Patent Law Office Legal services 33 Yongjia Rd., Shanghai 200070
Shanghai Printronics Circuit Co. Printed circuit boards 711 Yishan Rd., Shanghai 200233
Shanghai Resource Electronic Co., Ltd. Services Blg. TA-10, 75 Nansha Rd., Minhang

ETDZ, Shanghai 200240
Shanghai Software Laboratory Software development Bldg. 27, 1950 Honggiao Rd., Shanghai

200335
Shanghai Songhu Computer Research
Institute

Chinese language support
software

535 C. Henan Rd., Shanghai 200002

Shanghai Venus Software Co., Ltd. Software development 8 Zunyi Rd., Shanghai 200233
Shanghai Wang Computer Industry
Development Co., Ltd.

Mini computers 120 Laohuming Rd., Shanghai 200233

Shanghai Xinhua Software Publishing
Co.

Desktop publishing 41 Henshan Rd., Shanghai 200031

Shanghai Zhongke Computer Technology
Co., Chinese Academy of Science

System development 536 Zhaojiabang Rd., Shanghai 200000

Shantou Science & Technology
Information Research Institute

Research and information
services

Bldg. 1, Jinling Rd., Shantou, Guangdong
515041

Shanwei Machinery & Electronics Import
& Export Corp.

Import and export 7 Chuyun St., Shanwei, Guangdong 516600

Shaoguan Computer Application Institute System development Xinhua Rd., Shaoguan, Guangdong 512026

Shaoguan Computer Factory PCs W. Industry Rd., Shaoguan, Guangdong
512028

Shaoguan Electronics Industry Co. PCs 46 N. Xinhua Rd., Shaoguan, Guangdong
512026

Shaoxing Industrial Science Design
Institute

Power supply equipment 9 Siyushiqian, Shaxing, Zhejiang 312000

Shekou Jiannan Computer Co. Magnetic products 2F, B, Huafa Bldg., Industry Ave., Shekou,
Shenzhen, Guangdong 518067

Shekou Zijin Information Technology Co. |Software, peripherals 2F, D Block, Xinghua Industry Bldg.,
Shekou, Shenzhen, Guangdong 518067

Shenhua Electronics Co., Ltd. Telecommunication equipment 4F, Bldg 201, Shangbu, Shenzhen,

Chinese Academy of Sciences

Guangdong 518045
Shenrong Electronics Co., Ltd. Power supply systems SEG Bldg., N. Huagiang Rd., Shenzhen,

Guangdong 518031
Shentong Printing Equipment Co., Ltd.  |Printers 2F, Sotac Bldg., Bagua 4th Rd., Shenzhen,

Guangdong 518029
Shenyang Automation Research Institute, {Research 90 Sanhao St., Heping Dist., Shenyang,

|Liaoning 110003

Shenyang Baima Software Technology
Development Co.

Software development 33 Wencui Rd., Shenhe Dist., Shenyang,
Liaoning 110015
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Shenyang Computer Factory PCs 10 W. Chongshan Rd., Huanggu Dist.,
Shenyang, Liaoning 110036

Shenyang Computer Peripheral Peripherals 36 Shanlin Rd., Dadong Dist., Shenyang,
Equipment Factory Liaoning 110043
Shenyang Computing Technology Research 100 Sanhao St., Heping Dist., Shenyang,
Institute, Chinese Academy of Liaoning 110003
Sciences
Shenzhen Aihua Computer Corp. PCs Aihua Bldg., C. Shennan Rd., Shenzhen,

Guangdong 518044
Shenzhen Aihua Data Technology Co. Software development 12F, Aihua, C. Shennan Rd., Shenzhen,

Guangdong 518043
Shenzhen Baojia Electronic Equipment|Telecommunication equipment

~~
|4F, Bldg 102, Huangiang Rd., Shangbu,

Co., Ltd. Shenzhen, Guangdong 518045
Shenzhen Changhong Communication

~~
|Telecommunication equipment

~~
{4F, Bldg. 6, Biaozhun Changfang,

Equipment Co., Ltd. Bagualing, Shenzhen, Guangdong
518029

Shenzhen Chaoqun Technology Co. Software development 6F, C. Shennan Rd., Shenzhen, Guangdong
518044

Shenzhen Computer Technology Services|System integration 5F, Electronics Bldg., Shenzhen,
Co Guangdong 518042
Shenzhen Dalong Electronics Co., Ltd. PCs, mini computers 18F, Block 3, Tongjian Bldg., C. Shennan

Rd., Shenzhen, Guangdong 518031

Shenzhen Electronics Group Co. (SEG) Computer and electronic products C. Shennan Rd., Shenzhen, Guangdong
518031

Shenzhen Electronics Research Institute Software, peripherals SF, Scientific & Technology Com.,
Shenzhen, Guangdong 518031

Shenzhen Huada Electronics Co., Ltd. UPS 59 Taizi Rd., Shekou, Shenzhen,
Guangdong 518067

Shenzhen Huada Software Co. Software development 2F, Block B, SEG Bldg., N. Huagiang Rd.,
Shangbu, Shenzhen, Guangdong 518031

Shenzhen Huaming Computer Co. Ltd.  |Peripherals 403 Yannan Rd., Shangbu, Shenzhen,
Guangdong 518031

Shenzhen Huagiang Electronics Co. Electronic products C. Shennan Rd., Shenzhen, Guangdong
518043

Shenzhen Huagiang-Sanyo Electronics~~|Electronic products 334 C. Shennan Rd., Shenzhen,
Co., Ltd. Guangdong 518043
Shenzhen Huaxia Silicon Valley PCs, workstations Rm. 3018, Zhenhua Bldg., E. Shennan Rd.,
Technology Co. Shenzhen, Guangdong 518001
Shenzhen Huaxing Technology Co. Antivirus cards 2F, Block 526, Bagualing, Shenzhen,

Guangdong 518029
Shenzhen Huayang Electronics Co., Ltd. |PCs 4F, Finance Center, Taizi Rd., Shekou,

Shenzhen, Guangdong 518000
Shenzhen Industry & Trade Co., China {Import and export Electronics Bldg., Shenan Center Rd.,
National Electronics Import & Export
Corp.

Shenzhen, Guangdong 518042

Shenzhen Integrate Software Technology
Co., Ltd.

Software development 9F, Huada lindustry Bldg., N. Huagiang
Rd., Shenzhen, Guangdong 518031

Shenzhen International Consulting &
Services Co.

Consulting services 3 Jianyie Rd., Shenzhen, Guangdong
518001
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Co.

Shenzhen International Trust & Consulting services Hongling Bldg., Hongling Rd., Shenzhen,
Investment Consulting Co. Guangdong 518027
Shenzhen Kaishi High-Tech Co. Software development Rm. 1213, Block E2, Tongjian Bldg., C.

Shennan Rd., Shenzhen Guangdong
518031

Shenzhen Nanbei Electronic Technology |PC cards 19F, Hualian Bldg., Shenzhen, Guangdong,
518032

Shenzhen Nanfang information Software, computer accessories  |P.O. Box 105, Shekou, Shenzhen,
Technology Co. Guangdong 518076
Shenzhen New Age Computer PCs 20F, Block A, Tongjian Bldg., C. Shennan
Technology Co. Rd., Shenzhen, Guangdong 518031

Shenzhen Parker Software Technology [Desktop publishing systems 2F, Block 7, Youyi Bldg., Jianshe Rd.,
Co., Ltd. Shenzhen, Guangdong 518001
Shenzhen Sangda Electronics Co. Telecommunication Equipment  |3F, Sangda Bldg., N. Huafa Rd., Shenzhen,

Guangdong 518031
Shenzhen SEG Computer Corp. Computers SF, Economy Bldg., N. Huagiang Rd.,

Shenzhen, Guangdong 518031
|Shenzhen SEG PC Co. PCs 3F, Block 101, Huagiang Rd., Shenzhen,

Guangdong 518031
Shenzhen SEG Software Technology Co. |Software development 8F, Economic Bldg., N. Huagiang Rd.,

Shenzhen, Guangdong 518006
Shenzhen SEG-Yinhe Design Institute~~|System development 7F, Block 2, C. Hongli Rd., Shenzhen,

Guangdong 518028
Shenzhen SEZ Economy & Trade Law |Legal services 11F, Xinghua Bldg., C. Shennan Rd.,
Office Shenzhen, Guangdong
Shenzhen Shekou Computer Services Co. [Services Rm. 548, Merchan Bldg., Shekou,

|Shenzhen, Guangdong 518067
Shenzhen Sotac Electronics Co., Ltd. Computer and electronic products 3F, Sotac Bldg., Bagua 4th Rd., Shenzhen,

Guangdong 518029
Shenzhen T&W Electronics Co., Ltd. PCs, mother boards New Energy Bldg., Nanyou Ave.,

|Shenzhen, Guangdong 518052
Shenzhen Tianxing Communication Communication equipment 9F, Bldg. 6, Zhonghangyuan, Shennan Rd.,
Equipment Co., Ltd. Shenzhen, Guangdong 518041
Shenzhen Tongguang Communication~~|Telecommunication equipment~~|3F, Nanshan Bldg., Industry Ave., Shekou,
Co. Shenzhen, Guangdong 518067
Shenzhen Wanshun Cc ication Co., |C: ication equipment 2F, E. Block, Xintou Bldg., C. Shangbu
Ltd. Rd., Shenzhen, Guangdong 518031
Shenzhen Xiandai Computer Factory PCs, mini computers 4F, Bldg. 7, 5 Zhenxing Rd., Shangbu,

Shenzhen, Guangdong 518029
Shenzhen Xinxin Software Enterprise Software development Industry 6th Rd., Shekou, Shenzhen,
Co., Ltd. Guangdong 518067
Shenzhen Zhonghang Computer &
Electric Technology Co.

Software development 4F, Bldg. 2, Zhonghangyuan, C. Shennan
Rd., Shenzhen, Guangdong 518041

Co.

Shenzhen Zhongya Power Supply UPS 3F, Aihua Bldg., C. Shennan Rd.,
Equipment Co., Ltd. Shenzhen, Guangdong 518044
Shenzhen Ziyuan Magnetic Technology |Floppy disks 3F, Bldg. 201, Huagiang Rd., Shenzhen,

Guangdong 518031
|Shunde County No. 1 Radio Factory Telecommunication equipment Leliu Zhen, Shunde County, Guangdong

528322
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Sichuan Huaxing Communication Communication equipment 2 E. Baihua Rd., Chengdu, Sichuan 610072
Equipment Manufacture Co., Ltd.
Sichuan Xinchao Computer industry PC boards 4 Xinhong Rd., Chengdu, Sichuan 610051
Croup Co.
Sida Electronics Co., Ltd. Telecommunication equipment Zhenxing Bldg., Industry Ave., Shekou,

Shenzhen, Guangdong 518067
Soft United Co., Chinese Academy of
Science

Pen computers 35 Haidian Rd., Beijing 100080

Square Circle New Technology PCs 19A Caihefang, Haidian Zhen, Beijing
Development Co. 100080
Stone Group, Shanghai Branch PCs 631 Jiangning Rd., Jingan Dist., Shanghai

200041
Suntendy Electronic Technology Institute {Chinese language support systems|Zhongguan Cun, Beijing 100080

Suzhou Computer Development & System development 31 Renmin Rd., Suzhou, Jiangsu 215007
Application Institute
Suzhou Computer Factory Industrial control computers 14 Xiyuan Rd., Suzhou, Jiangsu 215008
Suzhou Dongfeng Communication Communication equipment 218 Ganjiang Rd., Suzhou, Jiangsu 215005
Equipment Factory
Suzhou Electronic Equipment Factory Peripherals 246 Loumen Rd., Suzhou, Jiangsu

Suzhou Information Technology Institute System development 246 Loumen Rd., Suzhou, Jiangsu 215001

System Engineering & Technology Co., |Software development 7D Baishigiao Rd., Haidian Dist., Beijing
Beijing Univ. of Science and Technology 100081

System Engineering Development & Research 74 Lugu Rd., Shijingshan Dist., Beijing
Research Center, MEI 100039
Taiji Computer Co. Mini computers 6A Wuohugiao, Weizikeng, Dewai, Beijing

100083
Technology Research Institute, MEI Research 31 S. Heping St., Hexi Dist., Taiyuan,

Shanxi 030024
The 1st (Technology & Information)
Research Institute, MEI

Research, information services 74 Lugu Rd., Shijingshan Dist., Bejing
100039

The 1st Research Institute, MPT Research, satellite communication{48 Pingjiang Rd., Shanghai 200032

systems
The 5th Research Institute, MPT Research 22 Dongyuan Rd., 1st Segment, Chengdu,

Sichuan 610062
The 6th Research Institute, MEI Research, workstations 25 E. Qinghua Rd., Haidian Dist., Beijing

100083
The 8th Research Institute, MEI Research E. Guoging Rd., Huainan, Anhui 232007
The 10th Research Institute, MEI Research 48 E. Chadianzi St., Chengdu, Sichuan

610036
The 11th Design & Research Institute, Research P.O. Box 840, Chengdu, Sichuan 610051
MEI
The 13th Research Institute, China Aero-|Peripherals 403 P.0.Box142, Beijing 100854

space Industries Co.

The 13th Research Institute, MEI Research 13 Hezuo Rd., Xinhua Dist., Shijiazhuang,
Hebei 050051

The 14th Research Institute, MEI Research 1 Dinghuimen, Nanjing, Jiangsu 210013
The 18th Research Institute, MEI Research Liqiahuang, Nankai Dist., Tianjin 300381
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The 20th Research Institute, MEI Research 1 Baisha Rd., Yanta Dist., Xi-an, Shaanxi
710068

The 21st Research Institute, MEI Research 30 Hongcao Rd., Xuhui Dist., Shanghai
200233

The 22nd Research Institute, MEI Research P.O. Box 138, Xinxing, Henan 453003
The 23rd Research Institute, MEI Research 25 Yuxian Rd.,Shanghai 200437
The 27th Research Institute, MEI Research 1 Baigiao Rd., Zhumadian, Henan

463000
The 33rd Research Institute, MEI Research 8 Changfeng St., Wucheng Rd., Taiyuan,

Shanxi 030006
The 36th Research Institute, MEI Research P.O. Box 9, Jiaxing, Zhejiang 314001
The 38th Research Institute, MEI Research 32 Pihe Rd., Hefei, Anhui 230031
The 39th Research Institute, MEI Research 1 Qingsong Rd., Electronics Town, Xi-an,

Shaanxi 710061
The 40th Research Institute, MEI Research Changzhen Rd., Xi Dist., Bangbu, Anhui

233010
The 41st Research Institute, MEI Research 407 Huaihe Rd., Bangbu, Anhui 233006
The 43rd Research Institute, MEI Research 2 Feixi Rd., Hefei, Anhui 230031
The 46th Research Institute, MEI Research High-Tech Zone, Hongqi Rd., Nankai Dist.,

Taijin 300192
The 49th Research Institute, MEI Research 3 Yiman St., Harbin, Heilongjiang

150001
The 50th Research Institute, MEI Research 423 Wuning Rd., Shanghai 200063
The 52nd Research Institute, MEI Research 36 Mateng Rd., Hangzhou, Zhejiang

310012
The 54th Research Institute, MEI Research 11 W. Zhongshan Rd., Shijiazhuang, Hebei

050081
The 103rd Research Institute, China Aero
space Industries Co.

Software development Bldg. 14, Wanyuan Rd., Fentai Dist.,
Beijing 100076

Tiancai Computer System Engineering
Development Co., Tianjin Univ.

PCs, software development Qilitai, Nankai Dist., Tianjin 300071

Tianjin Advanced Information Products |PCs, software W. Block, Anshan Rd., Honggi Rd., Nankai
Co., Ltd. Dist., Tianjin 300204
Tianjin Aide Co. LAN systems Bldg. 4, Experiment Bldg., Tianjin Univ.,

Tianjin 300074
Tianjin Beifang Computer Co. PCs 257 W. Anshan St., Tianjin 300192
Tianjin CISC Computer Systems Co.,
Ltd.

Finance systems Rm. 213, Bldg. 1, 150-1 Honggi Rd.,
Nankai Dist., Tianjin 300190

Tianjin Computer Application
Technology Institute

System development 16 Shaoxing Rd., Hexi Dist., Tianjin
300203

Tianjin Computer Center Software development S. Honggi Rd., Nankai Dist., Tianjin
300193

Factory

Tianjin Computer Institute System development 5 S. Binguan St., Youyi Rd., Tianjin
300061

Tianjin Computer Room Equipment Computer accessories Lasa St., Heping Dist., Tianjin 300052

Tianjin Huitong Telecommunication
Technology Co.

Telecommunication equipment 285 W. Anshan St., Nankai Dist., Tianjin
300192
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Tianjin Jinda Information Equipment
Co., Ltd.

Computers Taihu Rd., Tucheng, Hexi Dist., Tianjin
300210

Tianjin Kegi Computer Leasing Service
Center

Computer leasing 101 N. Jicfang Rd., Heping Dist., Tianjin
300040

Tianjin Optical Communication Corp. Communication systems 6 Taishan Rd., Hexi Dist., Tianjin 300211

Tianjin Optical Fiber Information Peripherals 28 Chongging St., Heping Dist., Tianjin
Development Co. 300000
Tianjin Sanlian New Technology Co. PCs 291 W. Anshan Rd., Nankai Dist., Tianjin

300192
Tianjin Telecommunication Equipment
Factory, MPT

Telecommunication equipment 36 Xikang Rd., Heping Dist., Tianjin
300070

Tianjin Tianzhi Communication Co. Communication equipment 1 Dongting 1st St., Weishan Rd., Tianjin
300457

Tianjin Universities & Colleges
Technology Development Group

System development 205 S. Hongqi Rd., Tianjin 300040

Tianjin Xianfeng Electronic Co. Computer and electronic products 9 Honghe St., Tianjin 300110

Tianjin Xielong Communication
Equipment Co., Ltd.

Communication equipment 453 W. Anshan St., Nankai Dist., Tianjin
300193

Tianjin Zhonghua Computer (Group) Co. Computers, peripherals 150-1 Honggqi Rd., Nankai Dist., Tianjin
300190

Tianjin Zhonghuan Computer Systems
Equipment Co., Ltd.

Mini computers, workstations 150-1 Honggi Rd., Nankai Dist., Tianjin
300190

Tianshi Industrial Control Technology
Co.

Industrial control systems 27 Zhongguancun Rd., Haidian Dist.,
Beijing 100080

Tongda Electronic Technology Service  |CAD systems, industrial control |Xindian, Zibo, Shandong 255000
Co., Shandong Qilu Petrochemical Corp. |computers
Town Sky Technology Co. Datung workstations Rm. 2812, Jingguang Center, Beijing
Beijing Office 100020
Unisys Services Co., Shanghai Branch~~|Unisys systems Rm. 2105, Lianyi Bldg., Shanghai

200000
Wang Computer Industry Development|Wang computer products Rm 2301 CITIC Bldg, 19 Jianwai Ave.,
Co. Ltd., Beijing Office Beijing 100004
Weifang Computer Co. Desktop publishing systems 60 Dongfeng Rd., Weifang, Shandong

261041
Weifang Huaguang Electronic Desktop publishing systems 142 Dongfeng St., Weifang, Shandong
Information Industrial Group Co. 261041
Wenzhou Computer Factory Computer accessories 52 Duchuan Xiang, Shuixin St., Wenzhou,

Zhejiang 325000
Wenzhou Computing Technology System development 6 Hetonggiao, Jiushan Rd., Wenzhou,
Institute Zhejiang 325005
Wuhan Computer Application & System development 28 Jiangda Rd., Hankou, Wuhan, Hubei
Development Institute 430010
Wuhan Haixia Electronic Development |PCs 3 Luoyu Rd., Wuchang, Wuhan, Hubei
Co., Ltd. 430070
Wuhan Tianwen Computer (Group) Co. PCs, software development 62 Luoyu Rd., Wuchang, Wuhan, Hubei

430070
Wuhan University Computer Factory PCs Luojiashan, Wuchang, Wuhan, Hubei

430072
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Wuhan Xinda Applied Technology
Institute

Software development 266 Ziyang Rd., Wuchang, Wuhan, Hubei
430064

Xi-an Electronic Technology Application
Institute

Communication systems 47 C. Lingyuvan Rd., Xi-an, Shaanxi
710068

Xi-an Microwave Equipment Factory,
MPT

Communication equipment 42 C. Xianning Rd., Xi-an, Shaanxi
710043

Xianfeng Electronic Technology Co. Office automation systems 27 Wensan Rd., Hangzhou, Zhejiang
310008

Xianfeng (Pioneer) Group Co. Accounting software 8 Maidi Rd., Huizhou, Guangdong
516014

Xiangfan Computer Peripheral Device
Factory

Peripherals 8 Hongguang Rd., Xiangfan, Hubei 441001

Xiangyun Computer Technology Co. Industrial control computers Xiangyun Bldg., Zhongguan Cun, Beijing
100080

Xianke Laser Video Co., Ltd. Laser audio/visual products, Bagua 4th Rd., Shenzhen, Guangdong
software development 511540

Xinan Computer Industry Corp. Industrial control computers Nanping, Chongging, Sichuan 630060
Xingtai Computer Co. Peripherals 224 Malu St., Xingtai, Hebei 054001
Yinhe Computer Co. Super computers Defense Science & Technology University,

Changsha, Hunan 410073
Yinhe Computer Co., Beijing Office Super computers Rm 1224 Jimen Hotel, Beijing 100088
Yinhe Electronic Equipment Factory Communication equipment Dongyie Zhen, Wutai, Shanxi 035503
Yongyou Electronic Financial
Technology Co.

Accounting software 48 Baishiqiao Rd., Haidian Dist., Beijing
100081

Zhangjiagang Computer Factory UPS 9 E. Renmin Rd., Zhangjiagang, Jiangsu
215611

Zhaoqing Communication Institute Communication equipment 10 Duanzhou 6th Rd., Zhaoqing,
Guangdong 526020

Zhejiang Communication Appliance
Factory

Communication equipment 66 Moganshan Rd., Hangzhou, Zhejiang
310005

Zhejiang Communication Engineering
Co.

Communication systems 1 Hongxing Rd., Jiaxing, Zhejiang 314001

Zhejiang Computing Technology Institute System development 5 W. Huancheng Rd., Hangzhou, Zhejiang
310006

Zhejiang Electronic C Cc ication
sy 236 Tiyuchang Rd., Hangzhou, Zhejiang

Systems Co. 310007
Zhejiang Feiyu Office Machine Office automation equipment 20 Wensan Rd., Hangzhou, Zhejiang
Technology Co. 310012
Zhejiang Lishui Computer Technology
Institute

Computer application Dengta St., Lishui, Zhejiang 323000

Zhejiang University Electric Factory Power supply equipment Zhejiang Univ., Yugu Rd., Hangzhou,
Zhejiang 310027

Zhejiang Zhongci Yigao Computer Co. PCs 20 Wensan Rd., Hangzhou, Zhejiang
310012

Zhonghua Communication Systems Co. Communication equipment P.O. Box 174, Shijiazhuang, Hebei
050081

Zhongji Computer Co., Chinese Academy
of Science

Software development 6 S. Kexueyuan Rd., Zhongguan Cun,
Beijing 100080

Zhouyue Financial Network Institute Accounting software Rm 10816, Xiyuan Hotel, Beijing 100048
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Zhufeng Electronic Engineering Co.. PCs, Computer accessories Zhufeng Bldg., Jiuzhou Ave., Zhuhai,
Guangdong 519000

Zhuhai Computer Industry Co. Computers and peripherals 2F, 2 Jida Rd., Zhuhai, Guangdong
519000

|Zhuhai Juren High-Tech Group Co. Pen PCs 2F, Huaneng Bldg., Nankeng, Zhuhai,
Guangdong 519000

Zhuhai Shishan Magnetic Material Magnetic tapes 4 Zijing Rd., Xiangzhou, Zhuhai,
Factory Guangdong 519000
Zibo Computer Co. Industrial control computers 4 Xisan Xiang, Liuquan Rd., Zibo,

Shandong 255031
Source: compiled based on information provided by the Information Center, China Ministry of Electronic Industry,
Beijing, 1994.
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Central Government Agencies

1. Front Office ofthe State Council
2. Line Ministries:

Ministry of Foreign Affairs
Ministry of Defense
State Planning Commission
State Economic and Trade Commission
State Commission on Economic System Reforms
State Education Commission
State Science and Technology Commission
State Commission on Defense Sciences and Technology
State Commission on Nationalities Affairs
Ministry of Public Security
Ministry of State Security
Ministry of Civil Affairs
Ministry of Justice
Ministry of Supervision
Ministry of Finance
Ministry of Personnel
Ministry of Labor
Ministry of Geology and Mineral Products
Ministry of Construction
Ministry of Electricity Industry
Ministry of Coal Industry
Ministry of Machinery Industry
Ministry of Electronics Industry
Ministry of Metallurgical Industry
Ministry of Chemical Industry
Ministry of Railways
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Ministry of Transportation
Ministry of Postal and Telecommunication
Ministry of Water Conservation and Hydropower
Ministry of Agriculture
Ministry of Forestry
Ministry of Domestic Trade
Ministry of Foreign Trade and Economic Cooperation
Ministry of Cultural Affairs
Ministry of Broadcast, Movies and Television
Ministry of Health
State Commission of Athletic Sports
State Commission of Family Planning
People’s Bank of China

3. Line Agencies
State Bureau of Statistics
State Taxation Bureau
State Bureau of Industry and Business Administration
State Bureau of Environmental Protection
State Bureau of Land Administration
State Asset Administration Bureau
Bureau of Press and Publication
Bureau of Auditing
Bureau of the Customs
State Bureau of Tourism
State Bureau of Civil Aviation
Bureau of Legislation of the State Council
Commission of Religions of the State Council
Office of the State Council Consultants
Bureau of the Official Affairs

3. Secretarial Agencies for the State Council
Office of the Foreign Affairs
Office of the Overseas’ Chinese Affairs
Office of Hong Kong and Macao Affairs
Office of the Special Economic Zones
Office of Taiwan Affairs
Office of Research
Office of the Press

4. Organizations
China Association of Light Industries
China Association of Textile
Xinghua Press Bureau
Chinese Academy of Sciences
Chinese Academy of Social Sciences
Center for Development Research
Meteorology Bureau of China
Patent Bureau of China
China Securities Regulatory Commission
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‘and Patent Issues for Computer and Legal Professionals
By Bernard A. Galler
Foreword by Jack E. Brown

“From his explanation of the code of 0's and I's, the formatting of instructions
AdiAGeBsrograms writing

and
processing

of
application programs, the

reader isEom the seemingly ctnple fo tho obviously complex 1 & seaimioss style yield
ing constant illumination. Professor Galler's book is proof that the power of clear
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Jack E. Brown, founding partner Brown & Bain

® EXPANDING SINO-AMERICAN BUSINESS AND TRADE
China's Economic Transition
Edited by Dennis A. Rondinelli
‘This collection of original essays highlights the implications of China's economic
transition since 1978 for Sino-American business and trade. Each chapter assess-
es the implications of China's economic and trade reforms from a different per-
spective,butthe thread running through allof them is a conviction that the
government of China and Chinese enter will have to strengthen their
Capacity to compete more effectively in the global economy f thear to be suc-
cessful in expanding trade and business with the United States. Government and
business leaders inbothcountries will face important challenges in adjusting to
changing global trade alliances if they are to be more effective trading partners.

INTERNATIONAL TRADE IN COMPUTER SOFTWARE
By Stephen E. Siwek and Harold W. Furchigott-Roth
‘The U.S. computer software industry dominates the globe. But why has this criti-
cal industry succeeded so dramatically in world competition when so many other
strategic technologies have fallen to foreign suppliers? Will American software
developers continue to surpass their foreign rivals in coming decades or wil U.S.
software follow the pathofthe automobile and the television set? In a detailed
and well-reasoned economic analysis, Siwek and Furchtgott-Roth present the first
truly comprehensive examination of international trade in computer software.

® STRATEGIC MANAGEMENT OF THE CHINA VENTURE
By Paul Steidimeier
As investment in China surges ahead, many businesspeople are wondering what
the critical success factors of a China venture are. This book is unique in
is thoroughly grounded in Chinese sources and showsa keen appreciation of just
how technical and institutional factors interact. The result is a creative strategic
approach the appreciaes thtthe Chinas venientet ronmenoptre ven” to
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reacted to; rather,itis highly experimental and ready to be

and influenced.
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