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Bronze Crane in the Forbidden City in Beijing.
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Chapter 1

Summary

A billion people! If they each buy just one . . .
If we give them technology, they’ll be just like Japan . . .

In a country that can launch satellites, why is the plumbing so bad . . .
All they want is technology, and they expect miracles from it . . .

It’s completely different now. It’s hardly even Marxist . . .
So where are all those Red Guards now? Aren’t they just waiting . . .

If we don’t sell it to them, France or Japan will . . .
They’ll pin down the Russians on the Eastern front . . .

How do we know they won’t use it against Taiwan-or us . . .
There’s a lot we can learn from them . . .

China evokes countless, often contradictory,
expectations and impressions. What is clear
is that China will become increasingly impor-
tant to the United States over the next sev-
eral decades. Its impressive economic growth
in recent years, if continued, will propel it into
the ranks of the newly industrialized economies
of Asia—Taiwan, South Korea, Hong Kong,
and Singapore—but eventually on a much
larger scale. International trading patterns are
likely to change dramatically as China in-
creases both imports and exports. China will
also acquire increasing political influence in
world affairs as its economic, technological,
and military strengths grow. U.S. interests in
Asia will be profoundly affected by China’s in-
ternational role, including its relations with the
Soviet Union, Taiwan, and other neighbors.

As important as these developments are,
the U.S. ability to influence them is limited.
China’s economic growth is much more depen-
dent on internal Chinese factors than on any
U.S. actions, and China will play its interna-
tional role on the basis of its own perceived
best interests. What the United States can do
is reinforce China’s constructive choices and
trends, and protect itself against the risk that
Sine-American interests will again diverge.

One of the most important influences that the
United States has is technology transfer. China
recognizes the need to acquire new technology
and new capabilities in its efforts to modern-

ize and expand its economy. This need was one
of the main reasons for ending its self-imposed
isolation and for opening itself to the West in
the 1970s. The United States benefits insofar
as China is a strategic asset, if not an ally, in
the global competition with the Soviet Union.
Technology transfer helps build these ties and
increases China’s strength vis-a-~vis the Soviet
Union. It also can lead to important commer-
cial ties and to the export of American prod-
ucts. In addition, China is still a very poor
country, and technology transfer can be an im-
portant element in humanitarian efforts to help
a billion people move out of poverty.

U.S. policy toward China for the past 10
years has been predicated on the assumption
that closer relations are generally beneficial
but that caution must be exercised in the trans-
fer of advanced, sensitive technology. This pol-
icy has had some success: China has played
a more constructive international role, and
many areas of common interest (reportedly in-
cluding sensitive intelligence gathering) have
been found. Trade has also become significant.
With so much gained, some ask whether fur-
ther steps are warranted—in particular,
whether the United States should make greater
efforts to help China modernize through tech-
nology transfer.

However, the reasons for caution have not
been eliminated, and some observers feel that
U.S. policy has gone too far: that China is a
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potential adversary, with an alien ideology and
an unstable, unpredictable political system.
Others see China as a newly industrializing
country that is rapidly upgrading its produc-
tion technology and aggressively seeking inter-
national markets, becoming another, poten-
tially much more powerful, Japan or Korea.
Both views suggest great caution with respect
to technology transfer.

It is the intent of this assessment to put
these views into perspective and to contrib-
ute to a reexamination of U.S. policy toward
China. The assessment evaluates the economic,
political, and strategic implications of technol-
ogy transfer to China in the context of China’s
capabilities and evolution. It reviews the U.S.
commercial and governmental role in technol-
ogy transfer, and the policies and practices of
other countries. It asks whether the applica-
tion of U.S. policy has been consistent with
the overall guidelines, and analyzes policy op-
tions for Congress in the areas of export control,
trade promotion, and military cooperation.

As used in this assessment, technology trans-
fer is a process whereby a government, com-
pany, or institution provides the information
necessary for China to improve its capability

—

to design or produce goods or services. It may
or may not involve the sale of equipment, but
it almost always involves exchanges of infor-
mation between people. Technology transfer
may involve the transfer of sophisticated
equipment, training in its use and mainte-
nance, and information on design or manufac-
ture. Indirectly, it may include the teaching
of technology and management in universities.
Commercial technology transfer can be accom-
plished through sales of equipment or exper-
tise, licensing agreements, direct sales of in-
formation, or investments in China. The U.S.
Government transfers technology by granting
access to information (e.g., the U.S. National
Technical Information Service) and through
agency-to-agency agreements.

Technology transfer can provide some of the
keys China needs to meet its modernization
goals. Modernization, in turn, will enhance
China’s position as an exporter and will even-
tually enhance China’s military strength. The
positive and negative implications for the
United States can be estimated only imper-
fectly. The following sections summarize the
critical factors.

CHINA’S NEED FOR TECHNOLOGY
China has considerable technological capa-

bility already, especially compared with that
of other developing countries, but progress has
been very uneven. Military industries in par-
ticular have been favored with priorities for
investments and personnel. Some of these in-
dustries have developed “pockets of excel-
lence” that can compete in world markets. For
example, China has built and launched its own
experimental communication satellites and has
offered to launch foreign satellites. The mili-
tary sector has now been ordered to help the
civilian sector, especially since many military
factories are underutilized because of the re-
cent lowering of defense budgets. If this ex-
pertise can be used effectively, it may have a sub-

stantial impact on civilian production and
exports.

Much of China’s civilian technology is out-
of-date, if not obsolete. The Seventh Five-Year
Plan (1986-90) has set the acquisition of tech-
nology as a high priority, especially in the fields
of transportation, electronics and computers,
telecommunications, and energy. The plan calls
for importing much of this technology. One of
the “Four Modernizations”- the policy pro-
gram for development–was to raise the level
of science and technology. The others—agri-
culture, industry, and defense—also to a large
degree depend on improvements in technology.
Some of these improvements could be accom-
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plished by the purchase of modern equipment
without technology transfer, but China has
limited funds for imports. China could develop
some technologies independently, but in gen-
eral this would be much slower and less effi-
cient than acquiring them from abroad.

China has ambitious goals, including a quad-
rupling of the 1980 industrial and agricultural
output by year 2000. Progress so far has been
above that rate (about 7 percent), primarily be-
cause a loosening of controls has freed a latent
strength in the economy. New technology has
made only a minor contribution but will be of
increasing importance in the future. Goals for
economic growth will not be met without im-
proved technology to modernize industry and
to alleviate constraints in energy, transporta-
tion, and communications.

Technology transfer can foster not only an in-
crease in production, but also an increase in the
quality of products. Modern industrial equip-
ment can easily surpass the quality levels of
the antiquated equipment typical of Chinese
factories. Exposure to modern management
practices, which technology transfer often en-
tails, broadens the Chinese manager’s concepts
of what can be accomplished and how. Coupled
with these new tools has been the realization
of the need for quality in products if China is
to compete well enough in world markets to
earn the foreign exchange to continue buying
technology.

However, China’s modernization does not
yet appear to have reached the point where im-
provements in one sector lead to improvements
in others. There have, of course, been many
examples of successful assimilation of specific
technology transfers, but there have also been
many cases of failure or incomplete success.
For instance, computers and other modern
equipment sometimes remain unused because
of a lack of expertise or an adequate supply
of a necessary input, such as electricity.

The question is not whether China is capable
of modernization, but whether it is willing to
make enough of the changes required for con-
tinued, rapid modernization. Like other cen-
trally planned economies, China developed a
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pattern of decisionmaking that discourages
efficiency and innovation, and gives the man-
agement of a productive enterprise few incen-
tives to improve. The economic reforms that
have been initiated since the Cultural Revolu-
tion have been directed at providing workers
and management with incentives to increase
output and quality and to improve economic
decisionmaking. Measures taken include in-
creasing the autonomy of enterprises, allow-
ing them to retain and reinvest earnings, free-
ing up some markets, loosening price controls,
and reducing the role of the Chinese Com-
munist Party. Reforms have been successful
in agriculture but less so in industry. Delays
in price reform and opposition by those fear-
ing loss of their power have slowed improve-
ments in efficiency.

China’s “Open Door” policy is closely related
to economic reforms and is intended to facili-
tate technology transfer and trade. Under this
policy, economic zones and coastal cities have
been opened to foreign investment, and joint
ventures and cooperative manufacturing have
been encouraged.

To date, however, the results have been
somewhat disappointing. Investments have
been lower than expected, and many problems
have been encountered, including high costs,
shortages of skilled workers and supplies, and
unfamiliarity with quality and scheduling re-
quirements. Moreover, most enterprises are
risk-averse, and the incentives for new capa-
bilities may be weak if other constraints (e.g.,
energy or materials) limit production in any
case. Delays and uncertainties caused by the in-
tricacies of Chinese bureaucracy have been par-
ticularly frustrating for outsiders trying to do
business. Although the Ministry of Economic
Relations and Trade (MOFERT) was estab-
lished to facilitate trade, the process is still
cumbersome and full of pitfalls. If new tech-
nology is sought, approval maybe needed from
both the local authorities and several agencies
of the central government, depending on the
enterprise, the priority of the technology, and
the cost.

The shortage of foreign exchange has become
critical over the past year, Unlike many de-
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veloping countries, China has refused to go exports, even though infrastructure (e.g., elec-
heavily into debt, and it has had many com- tric power, transportation, communications)
peting requirements for its declining foreign inadequacies have been much more of a con-
exchange reserves. Decisions on which tech- straint on the economy.
nologies to import are now frequently biased
by considerations of how much foreign ex- Despite many problems, China’s economy

change can be earned rather than by how much is growing very rapidly and that is likely to

the Chinese economy would benefit. Petroleum continue. There is also evidence that the tech-

technologies have been particularly favored be nology transfer process is improving, and that

cause petroleum is one of the most important modernization will benefit considerably.

THE U.S. ROLE IN TECHNOLOGY TRANSFER

Most technology transfer from the United
States is from private companies. Although
most U.S. firms approach the China market
with the intent to sell products, many find they
must include technology transfer if they wish
to gain access to the China market. The varie-
ty of experiences are illustrated by the fol-
lowing examples:

●

●

General Electric won two large orders for
locomotives in part by a willingness to
transfer the technology of materials and
manufacture. G.E. is not setting up any
manufacturing facilities in China, though
an important part of the contract stipu-
lated that China would produce several of
the parts for the locomotives. The first
contract took several years to negotiate.
The second needed only a few months,
largely because trust had developed
among the participants. G.E. was also
flexible in tailoring the locomotive design
to Chinese requirements.
American Motors established a joint ven-
ture with the Beijing Automotive Works
to produce AMC’S Cherokee model. Ini-
tial production has used parts sent from
the United States. The intent was to in-
crease the local content as rapidly as pos-
sible, but China has been unable to pro-
duce parts and supplies in the quantity
and quality required. As a result, costs are
high and export of the Cherokees has been
impractical. China’s foreign exchange cri-
sis interfered with the purchase of U.S.
parts, leading to a shutdown of the plant

for 2 months, though a compromise has
allowed restart.
McDonnell Douglas has started coproduc-
tion of 25 MD-82 twinjet transports with
the Shanghai Aviation Industrial Corp.,
following a sale of 5 to China. The planes
are being produced partially under the
direction of Americans, with the first
plane expected to fly in 1987. Training will
also be provided for the Chinese in the
United States. The planes are to be certi-
fied for airworthiness by the U.S. Federal
Aviation Administration, which provides
an explicit standard for quality control.
There have been no commercial satellite
telecommunication sales despite two sets
of proposals by U.S. and European com-
panies. The Chinese received considerable
technology transfer for free as a result of
these proposals, but that probably was not
their intent. Rather, China’s conflicting
priorities and bureaucratic power strug-
gles, combined with the shortage of for-
eign exchange, have delayed a decision.
China has launched two geosynchronous
communication satellites of its own de-
sign, but both were relatively unsophisti-
cated. It is unlikely that China’s own
products will be competitive for several
decades, even with imported technology.
The parallel effort on rockets is much more
competitive, especially since the U.S. and
European programs are temporarily in-
operative because of accidents.
IBM has been very successful in selling
computers to China, but has not yet initi-
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A General Electric Co. locomotive pulls a train near the Great Wall. GE’s locomotive contracts have included technology
transfer in the form of training and information

ated any manufacturing. Technology trans-
fer has been largely limited to training in
the use of computers. IBM may be in a
unique situation to resist pressures for
investment in China because of its domi-
nant role in the international computer in-
dustry.
Wang Laboratories is preparing at least
one joint venture for the assembly and
eventual manufacture of microcomputers.
Included would be engineering, manage-
rial and manufacturing expertise, soft-
ware diagnostics, and after-sales tech-
niques. This effort would complement
Wang’s sales to China and its manufac-
turing in other countries. However, Wang
is concerned about China’s lack of experi-
ence with large-scale production and the
difficulty of maintaining quality control.

One hallmark of these cases is the lengthy
negotiations. Wang started in 1980, and ne-
gotiations are only now coming to a conclu-
sion. The McDonnell Douglas agreement took
10 years. The satellite proposals started in the
late 1970s, with no commercial results yet.

China’s shortage of foreign exchange has be-
come a critical problem in cases such as AMC
joint venture. The import of supplies and the
repatriation of profits are difficult. Recent Chi-
nese regulations require foreign ventures to ex-
port or supply advanced technology in return
for access to China’s market. In many cases,
however, the quality of the goods produced is
not up to international standards, which
greatly limits exports.

In addition, taxes and unexpected expenses
have made China one of the most expensive



places in the world in which to do business. A
company usually cannot hire its own employ-
ees; they are supplied by the state at a cost
far higher than their actual salaries, and they
cannot easily be replaced if they are incompe-
tent or are transferred by the state. One of the
main advantages of manufacturing in China—
low-cost labor—is thus lost. Chinese managers
also tend to be very cautious and frequently
seem to lack a spirit of innovation.

High costs and bureaucratic rigidities are
particularly difficult for small companies to
manage. Few can afford to have a representa-
tive in China or continue negotiations for ex-
tended periods. Small companies are also par-
ticularly disadvantaged by complex export
controls. However, some small companies have
established profitable niches, particularly in
the sale of specialized equipment.

Overall, businesses report mixed results in
China. Some have lost money on early ven-
tures, in the hope of building a profitable, long-
term relationship, only to find China turning
to competitors or dropping those imports al-
together. The investment climate is particularly
poor. Foreign investment dropped by over 20
percent in 1986. China’s leaders have recognized
that foreign companies are being deterred by
many regulations and costs over which the Chi-
nese Government has control, as well as by
more intractable deficiencies in skilled man-
power, infrastructure, and resources. Signifi-
cant steps have been taken to improve the
atmosphere for foreign business (e.g., preferen-
tial tax treatment), but it remains to be seen
whether these will be adequate.

It should be noted that some U.S. compa-
nies are doing quite well in China, particularly
those that are not involved in joint ventures
or other manufacturing investments. Two-way
trade is over $8 billion and is still rising. Some
companies recognize that it takes a long time
to get established but are convinced that even-
tually the Chinese market will justify their pa-
tience. Others are waiting for other markets
to improve, and anything sold to China will
help bridge a gap, even if at little or no profit.

U.S. Government agencies are also involved
in technology transfer as part of an overall ef-
fort to cooperate with China and improve re-
lations. Abroad agreement on science and tech-
nology cooperation was signed in 1979, and 25
protocols implementing the agreement in spe-
cific areas such as telecommunications, agri-
culture, space, environmental protection,
transportation, and student/scholar exchange
have been signed. Three more are pending.
These contacts have facilitated commercial
transactions and improved political contacts.

The presence of 17,000 Chinese students and
scholars (half of those sent abroad) in American
universities has been one of the most effective
forms of technology transfer. Most students are
in science or engineering courses. It appears
that most students leave with friendly personal
ties as well as an education, but it is not yet
clear whether this will lead to commercial or
political benefits for the United States.

The United States has many advantages in
competing for the Chinese market (e.g., a repu-
tation in China for advanced technology, con-
nections through many Chinese-Americans, the
popularity of the English language in China) but
other countries seem to be doing relatively bet-
ter in trade. Japan exports twice as much to
China, and the nations of Western Europe col-
lectively exceed the U.S. level. There are sev-
eral reasons for this: American companies
historically have been less concerned with ex-
ports, which have been very difficult during
the last few years because of the high dollar.
However, government trade policy is also a di-
rect influence. U.S. export controls are time-
consuming and laborious compared with those
of other countries, and appear to be applied more
rigidly. Moreover, Japan and West Germany
have extensive foreign aid programs in China
that lead to considerable trade. Japan, France,
Italy, and others provide extensive official
financing for exports. As discussed below, the
United States does not necessarily have to
emulate these tactics, but changes could be
considered to improve the competitiveness of
American companies.
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ECONOMIC AND POLITICAL IMPLICATIONS

Technology transfer will have profound long-
term impacts on China’s economic and politi-
cal future. Some sectors such as consumer elec-
tronics will benefit considerably because the
industry has a head start or because the tech-
nology is more easily assimilated. Past experi-
ences suggest that others will find foreign tech-
nology to have little effect because the industry
is unprepared. Dissemination of the manage-
ment concepts of quality, efficiency, and timeli-
ness may be the most important result of tech-
nology transfer. Improvement in the quality
of Chinese products (necessary for them to
compete in international markets) maybe the
first general impact of technology transfer to
be visible.

It appears quite probable that China’s eco-
nomic growth will remain high (above 5 percent
and possibly over 7 percent). The goal of quad-
rupling the 1980 output by year 2000 should
be attainable, though several factors could in-
terfere. Foreign exchange limitations, energy
constraints, and political instability could all
hold the growth rate down.

China’s exports should also rise rapidly over
the next 15 years, but the competition with
American products will not be great. The newly
industrializing economies, including Korea,
Taiwan, Mexico, and Brazil are more likely to
feel the competition. Direct competition with
either industrialized countries or less devel-
oped countries is less likely because the prod-
uct mix will be different. One exception may
be American agricultural exports to Asia, which
could be hurt by rising Chinese surpluses. On
the whole, however, China’s increased role in
the international economy should be beneficial
for the United States.

Several factors may slow China’s export
growth: rising protectionism in the developed
countries may preclude growth in sectors, such
as textiles, where China is strong. Diminish-
ing foreign exchange reserves could limit
China’s ability to invest in new productive
capacity. If the quality of China’s products
doesn’t improve sufficiently, there will be

limited markets for them in the West, and
China may have to turn to the Soviet bloc for
trade and credit, a trend that is already ap-
pearing.

There is a strong relationship among mod-
ernization, economic reforms, political changes,
and technology transfer. As long as modern-
ization is a prime goal (as it has been for the
last 10 years), most economic reforms made
to date will be retained. Modernization depends
on technology transfer to achieve more effi-
cient production, and further economic reforms
will be needed to assimilate technology. How-
ever, the economic reforms are straining the
political system, as evidenced by reactions to
recent public demonstrations. If political re-
forms do not reinforce economic reforms, mod-
ernization is likely to be slow.

Some of the more difficult economic reforms
have yet to be implemented. Price decontrol is
essential for rational economic decisionmak-
ing, but it strikes at the heart of the concept
of the planned economy. Mobility of labor
would increase productivity but would bring
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unaccustomed social dislocations. Recent de-
velopments suggest that there is a strong re-
sistance to reforms such as eliminating the con-
trol of Communist Party cadres over factory
operations. If China insists on making ideol-
ogy preeminent, it is unlikely to greatly im-
prove its economic efficiency.

The leadership succession to Deng Xiaoping
is one of the most crucial questions. Virtually
all of China’s leaders support economic reform,
but there are major differences of opinion over
how fast and far it should proceed. Promoting
technology transfer benefits the United States
by strengthening the hand of reform-minded
leaders who have favored opening up to the
West, largely to obtain technology.

If China’s modernization program turns out
to be even a partial failure, there are likely to
be negative implications for the United States.
A society disappointed and frustrated from un-
met expectations of economic improvement
would be more susceptible to political extrem-
ism, which could easily have ramifications for

—————.

Taiwan and Korea. China would also be a less
valuable trading partner for the West and
could move closer to the Soviet bloc which
presents fewer demands for hard currency and
quality products.

However, successful reforms will create their
own problems. Rising expectations of the pop-
ulation and critical environmental problems
will make enormous demands on the leader-
ship. Economic and political changes are cre-
ating an environment that will encourage a
pluralism of ideas and a liberalization that is
incompatible with traditional Communist Par-
ty control. It remains to be seen whether the
party can accommodate itself to these changes
and define a new social role, or whether it will
attempt to slow modernization to preserve its
control. The present problems of the reform
movement indicate that the party conserva-
tives still have considerable power, but China’s
political evolution is likely to exhibit many un-
predictable shifts.

STRATEGIC IMPLICATIONS
Technology transfer will assist China’s mili-

tary. The important questions are how much it
will help and how much that matters to the
United States or its allies. The first question
involves China’s military needs and internal
capabilities, the second involves China’s for-
eign policy.

At present, China’s military is large but un-
sophisticated technologically. It has a great
many tanks and planes, some missiles, nuclear
warheads, and ships, and even a few nuclear
submarines, but all are outdated and much less
effective than U.S. or Soviet equivalents. China
is not a major power even regionally, as dem-
onstrated by its ineffectual excursion into Viet-
nam in 1979. China’s military capability is im-
proving, especially in the strategic forces
needed to deter a Soviet attack and in nontech-
nical ways such as command structure and pro
fessionalism, but the process will be gradual.

China’s military can benefit from foreign
technology in three ways: it can buy military
technology directly, obtain civilian technology
that has military applications, or develop its
own modern weapons systems as its economy
as a whole modernizes.

The United States and other nations have
offered to sell military equipment to China, in-
cluding the avionics package for the F-8
fighter, but there have been few contracts be-
cause China apparently cannot afford to buy
many weapons systems. Acquiring modern
weapons would be the fastest way to a modern-
ized military, but China does not feel the need
to be pressing enough to sacrifice its economic
priorities. Instead, it prefers to import tech-
nology rather than equipment, a rationale par-
ticularly compelling for the military, which
often needs very large quantities of each piece
of equipment.
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The transfer of dual-use technologies has in-
creased rapidly. While it is reasonable to assume
that China’s military has access to such tech-
nology if it demands it, that does not mean that
the military will be able to use it effectively. Un-
til recently, civilian and military enterprises
were kept separate, with the military being
given priority on resources and talent. Mili-
tary factories were significantly more sophis-
ticated than civilian ones. This has changed
over the past few years. Civilian factories have
enjoyed much more technology transfer and
appear to be modernizing faster. Both have ex-
hibited considerable difficulty in assimilating
new technology. For instance, the United King-
dom transferred the Spey jet fighter engine
technology, but the military factory never was
able to manufacture it successfully. Examples
of successful reverse-engineering are very few.
Chinese military factories produce large quan-
tities of unsophisticated weapons that sell well
in the Third World, but their production of so-
phisticated systems is very limited.

Modern military systems are complicated
and demanding. They must be designed by
teams of talented and experienced engineers
and scientists representing a variety of dis-
ciplines. Their manufacture calls for additional
expertise and the availability of precision pro-
duction equipment and high-quality supplies.
China’s difficulty in assimilating advanced tech-
nologies suggests that more could be transferred
without incurring much risk that China will use
them to produce sophisticated weapons systems,
but this risk will grow over the years as China’s
technological capability improves.

For instance, table 1 shows the major com-
ponents and technologies involved in anti-
submarine warfare (ASW), one of the key mis-
sion areas which would significantly enhance
China’s overall military capability. Critical
ASW technologies should not be transferred
unless there is an explicit political decision that
this would be in the U.S. national interest.
Those technologies that are unique to ASW
are clearly critical. Others are so readily avail-
able for commercial uses that no purpose would
be served in trying to contain them. The diffi-
culty comes with the intermediate, dual-use

11

technologies, such as spectrum analyzers, the
electronic instruments used to identify the
source of noise by analyzing the acoustic
patterns.

Spectrum analyzers are sold frequently to
China, including sophisticated models that
would be useful in ASW (though they would
not play a prime role in U.S. ASW). However,
this technology would be extremely difficult
to reverse engineer. Moderate relaxation of
controls over exports of spectrum analyzers
would give China access to more equipment
to upgrade its ASW, but would not in itself
seriously effect U.S. security interests. How-
ever, any such decision has to be considered
in the context of other technologies that are
being made more available, China’s growing
technological capabilities, its political inten-
tions and the impact on U.S. allies.

It is likely that military needs are consid-
ered when foreign technology is sought. The
Chinese National Defense Science, Technology,
and Industry Commission reviews requests to
determine priorities, but no pattern of tech-
nology targeting is apparent. The civilian tech-
nology that China seeks has justifiable com-
mercial uses. Considering China’s great need
for most technologies, the Soviet practice of
targeting militarily significant technologies
would seem to be irrelevant. There is little evi-
dence that imported dual-use technology has
been a significant factor in China’s military
modernization.

If China is to become a major power, it will
be through developing its own capabilities
throughout the economy. Thus, in the long term,
technology transfer will have a great military
effect if it spurs innovation, modernized think-
ing, research and development, and economic
growth generally. However, China will not have
the economic depth to become a superpower for
several decades, especially considering the prog-
ress the United States and the Soviet Union will
also be making.

U.S. policy includes the principle of military
cooperation, but within certain limits. Many
dual-use technologies have been transferred be
cause any gains to Chinese defensive power
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Table 1 .–Anti-Submarine Warfare Technology

Anti-submarine warfare (ASW) is the detection, identification, and destruction or disabling of an enemy submarine. ASW
can be conducted from any suitable “platform” from the air, sea surface, or from another submarine, The basic functions needed
to successfully conduct the ASW mission are the same for each platform:

1, Detection: by either acoustic or nonacoustic methods.
2. Classification: determination of the type of target.
3. Localization: target motion analysis and contact management.
4. Approach to the Target: closing in on the submarine to within range of one’s own ship or aircraft weapons.
5. Weapon Deployment (Launch): actual attack.
6. Evasion and Reattack: performed if necessary.
7. Related Functions: tactics such as mine avoidance, mine deployment, and surveillance performed as necessary.

Although the basic required ASW functions listed above are always the same, the complexity and difficulty of each of these
elements varies from case to case and from platform to platform.

There is no one ASW technology. These functions require the implementation of many different technologies, and capabil-
ities are required across a broad spectrum of engineering and science. Some technologies are critical in the sense that if
their performance is substandard, the whole ASW system is significantly affected. Each increased level of sophistication will
have a higher level of success in ASW, but there are many different levels that can be successful. Following are the critical
technologies, grouped by commercial availability.
a.

b.

Critical technologies not commercially available (easily
controlled):
Propulsion design
Low-noise machinery design
Sonar dome
Transducer design
Classification techniques/algorithms
Acoustic correlation algorithms
Contact motion analysis
Tracker design algorithms
Passive ranging techniques
Weapon guidance
High-density power-pack design
Small-size high-power train design
Exotic fuel design
Power engineering
Multipath processing techniques

Critical technologies with less sophisticated versions
available commercially (control is complex):
Low-speed turbines
Bearing design
Baffle design

Beamformer techniques
Local area network design
Spectrum analyzer design
Microelectronic design
Beamformer design
High-speed graphic techniques
Color/bit plane graphics
Shape charge techniques
Fusing design
Magnetic anomaly detection

c. Critical technologies readily available commercially
(controls futile):
Corrosion resistance
Ceramic design
Elastomer technology
Machinery isolation
Spectral analysis algorithms
Acoustic performance prediction techniques
Environmental sampling techniques
High-speed math processor design
Minicomputer design
High-explosive technology

SOURCE Adapted from “Assessment of ASW Technology Transfer to the People
Alexandria, VA, December 1986

are likely to be of greater Soviet than U.S. con-
cern. Military cooperation has been seen as a
natural part of the growing relationship, but
concrete steps toward cooperation have been
tentative. U.S. arms sales to China, while in-
creasing, remain well below the level of sales
elsewhere in Asia, such as to South Korea and
Taiwan.

At worst, the current policy of technology
transfer to China entails only moderate direct
risk to the United States. China will not have
the strategic strength for serious threats for
several decades. While China has a few inter-
continental ballistic missiles capable of reach-

‘s Republ(c of Chtna, ’ contractor report prepared for OTA by G Iobal Associates, Ltd

ing the United States, it also has compelling
reasons not to launch them. However, other
U.S. interests could be threatened more eas-
ily. In particular, as a regional power, China
would be capable of putting great pressure on
U.S. allies in East Asia.

Asia has been a region of relative stability
and peace since the end of the Vietnam war,
with the exception of the Kampuchean prob-
lem. There are, however, tensions and several
potential flashpoints, specifically Korea and
Taiwan. Military outbreaks could become of
global significance, especially considering the
U.S. and Soviet interests in the area. The large-
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A Chinese-developed communications satellite, which
was launched into geosynchronous orbit in February
1986 on the Long March 3 rocket, China’s satellite
technology is progressing rapidly, but it is still well

behind that of the United States or Europe.

U.S. POLICY
U.S. policy currently supports the transfer

of technology to China, but within certain
limits set by national security considerations.
The fundamental rationale for this policy, sup-
ported by four U.S. administrations, is that
assisting China in its modernization will serve
U.S. interests. This general framework repre-
sents a compromise between optimism and
caution, and permits a flexible approach to spe
cific policy choices. For example, advanced
dual-use technologies and arms can be ex-
ported on a case-by-case basis, depending on
the nature of the technology, the Chinese re-

scale Soviet military buildup and political ini-
tiatives are the greatest concerns to the United
States. China shares this perception, which has
become the basis for de facto military coopera-
tion, though China is very unlikely to jeopard-
ize its status as self-appointed Third World
spokesman by an overt alignment.

Some of China’s neighbors, however, may
see China as a potential threat. Asian attitudes
toward China are complex and vary from coun-
try to country. All share China’s desire to see
a Vietnamese withdrawal from Kampuchea
and are relieved to see China focusing on eco-
nomic growth rather than exporting revolu-
tion. However, there are misgivings about the
effects of U.S. technology transfer on China’s
economic competitiveness and concern about
China’s growing influence. Many Asian coun-
tries have large Chinese populations, com-
pounding the uneasiness. Such feelings may
be inevitable, considering China’s size, but spe-
cial sensitivity by the United States may help
minimize future problems. For instance, con-
sultations with these countries on U.S. rela-
tions with China may provide reassurances of
U.S. intentions.

CHOICES

cipient, the conditions of the sale, and other
factors.

The flexible approach has permitted the re-
laxation of controls as relations have improved
and has brought significant benefits to the
United States. However, case-by-case export
controls are complex to administer (delays in
export licensing are often the result) and can
yield inconsistent decisions.

U.S. policy also includes some promotional
programs to foster exports of nonsensitive
equipment and technologies, but these pro-
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grams are much less extensive than those of
Japan, France, and other countries. There is
no U.S. aid program and government financ-
ing of exports is quite limited relative to other
countries.

There is a broad consensus that overall pol-
icy is on the right track, but changes in empha-
sis could be considered to improve the benefits
for the United States. One alternative theme
would emphasize a more activist strategy of
technological cooperation: explicitly using
technology transfer to improve relations and
trade. Another possibility would be to make
better use of technology transfer as a bargain-
ing chip in U.S.-China relations. A third would
be to emphasize the multilateral aspects of ex-
port control and trade with China.

It would of course be possible to pull back
and further restrict technology transfer. How-
ever, in the current climate of improved U. S.-
China relations, such an approach would ap-
pear to be counterproductive. It would alien-
ate China without denying it access to ad-
vanced technology, given the availability from
many other suppliers. If the worst fears are
realized, and China does revert to hostility, the
present system can adapt to the change.

Regardless of whether or not a more explicit
strategy is developed, a number of specific is-
sues will be addressed by Congress. Most at-
tention has been focused on export controls.
For advanced exports with military signifi-
cance, the United States maintains a system
of extensive reviews to ensure that U.S. na-
tional security is preserved. The Department
of Commerce (DOC) is the lead agency, but the
Departments of State and Defense also par-
ticipate. Multilateral review through COCOM’
is also required on many such exports.

U.S. industry has been critical of China ex-
port controls, protesting lengthy reviews and
contracts lost to firms from other countries as
a result of more stringent U.S. controls.2 OTA’S

research confirmed that other countries are
generally able to reach a decision on even so-
phisticated dual-use exports in a few weeks,
while the United States frequently requires
months or even years. In addition, only the
United States unilaterally imposes controls on
items not on the list of COCOM controlled
items, and requires that exports to allied coun-
tries, if m-exported to third countries, be again
subject to the original licensing. The latter re-
quirement has also caused considerable discord
between the United States and other COCOM
members.

It is difficult to quantify sales lost due to
export controls, because so many factors affect
the competitiveness of U.S. firms in the China
market. The green zone (items likely to be ap-
proved for export) has been expanded to cover
items in 30 categories on the Commodity Con-
trol List. Today, U.S. controls on exports to
China affect primarily a few key advanced tech-
nology sectors such as computers, telecommuni-
cations, precision instruments, and advanced
manufacturing equipment—areas where the
United States might otherwise have a signifi-
cant competitive advantage. In 1986, comput-
ing equipment alone made up almost 80 per-
cent of the value of export licenses approved.
Thus, while U.S. controls are not the critical
factor determining the overall volume of trade
with China, delays can considerably affect
the advanced technology exports that China
wants.

In recent months there have been signs of
improved efficiency in license review. Average
processing time for China cases has declined
to 57 days in April 1987. However, referred
China cases (those reviewed by agencies in ad-
dition to DOC) continues to take almost 6
months on average including COCOM review.
OTA found that 134 China cases valued at
$145 million had been in the system for more
than 1 year as of January 1987. Figures 1 and
2 show the trends in processing time for re-

IThe Coordinating Committee for Multilateral Export Con-
trols, an informal organization of the NATO countries plus Ja-
pan, which seeks to harmonize export controls.

20TA’s  analysis focuses on controls on exports to China. A
recent study by the National Academy of Sciences examines

the impact of U.S. national security export controls as they af-
fect global competition: Balancing The National  Interest: U.S.
NationaJ Security Export Controls and Global Economic Com-
petition (Washington, DC: National Academy Press, 1987).
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Figure 1.—Processing Time for Referred
(Closed Out) Cases
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Figure 2. —Average Processing Times:
China Nonreferred and All China Cases
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ferred and nonreferred cases. China cases com-
prise about one-third of the total for all coun-
tries pending over statutory limits in 1986.3

There are several steps the U.S. Government
could take to clarify export control guidelines
and improve licensing administration. The
process of license review could be made more
consistent by expanded use of computerized
information on precedent-setting cases. Addi-
tional technical analysis could be applied to de-
velop U.S. positions for an expanded green zone
and to develop sectoral approaches for technol-
ogy transfer to China. At a broader level, im-
proved mechanisms for resolving disputes
among executive branch agencies would reduce
processing times for referred cases.

If policy makers wish to relax controls, the
key question is whether exports of technologies

‘Congress has established deadlines for license processing in
the Export Administration Act.

that are now controlled might endanger U.S.
or allied security. For the near term, there are
few dual-use technologies that would make a big
difference in China’s military capability if trans-
ferred. The discussion of ASW and spectrum
analyzers above illustrate how many technol-
ogies must be mastered and coordinated to pro
duce usable, sophisticated military systems.

Supercomputers are one of the exceptions.
Decisions about such a transfer must take into
account abroad array of factors. A supercom-
puter is useful in a number of defense applica-
tions, such as satellite imaging, acoustical in-
telligence, and nuclear weapons design. China
has indigenously developed a supercomputer.
It appears to be significantly less capable than
the Cray-2 or Cyber 205, but it indicates that
China has the expertise to make use of ad-
vanced computer technology. However, if an
American supercomputer were exported, the
Chinese would also need sophisticated soft-
ware. Programs to simulate weapons design,
for example, would not be transferred. Chinese
scientists could produce usable software, but
they would probably be unable to produce such
sophisticated software as that used in ad-
vanced U.S. weapons design. An American (or
Japanese) supercomputer would eventually be
a significant asset for China for improving its
own technology and for solving problems, say,
in missile accuracy. If China is allowed to buy
a supercomputer (perhaps for weather forecast-
ing as authorized for India), conditions could
be applied, such as limiting access to the facil-
ity or maintaining some U.S. control to pre-
vent uses detrimental to U.S. interests.

Following the COCOM member country
agreement to a liberalization of controls on spe
cific types of exports to China, the number of
U.S.-China cases submitted to COCOM de-
clined from 287 in January 1986 to 187 in April
1987. However, the approaches to export con-
trols differ among the COCOM countries, and
there is leeway for different interpretations of
the China regulations within the discretion per-
mitted COCOM members. OTA’S research
indicated a need for further harmonization of
COCOM country policies.
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OTA found widespread misunderstanding
among businessmen in the United States and
abroad about multilateral controls. There is
a tendency for all to suspect their competitors
of circumventing the rules, but OTA found lit-
tle hard evidence to support claims that foreign
(COCOM) country governments are doing so.

A major issue for the future will be whether
to remove China exports from COCOM con-
sideration. This would announce full accept-
ance of China as a Western trading partner,
although the commercial implications for U.S.
firms are uncertain. If China’s current trends
continue, this issue will be given serious con-
sideration. However, COCOM members will
be cautious because once review is ended, it
would be awkward to reinstitute if China’s pol-
icies later change.

Some exporters have complained that their
dual-use technologies are subjected to more
stringent controls and take longer to gain ap-
proval than military technologies. Sophisti-
cated, state-of-the-art systems such as the F-
8 avionics package embody some technology
that will be useful to China even if sold as an
end product, with no intentional technology
transfer. Since the United States has made a
policy decision to help China’s military to this
degree, dual-use exports should be judged by
the same standards.

OTA finds that approvals of military and dual-
use technology have not been inconsistent. The
actual number of munitions cases reviewed has
been much smaller than those reviewed for
dual-use exports, and the rate of denial higher.
Inconsistency could be a problem in the future
unless the two sets of reviewers are more aware
of what their counterparts are doing. Informa-
tion about recent arms sales, for example, could
be useful to those involved in review of related
types of dual-use cases.

A number of factors suggest that U.S.-China
military cooperation will continue to develop
slowly. Taiwan is one of those factors. China
continues to object to U.S. arms sales to Tai-
wan, while supporters of Taiwan carefully scru-
tinize the more limited U.S. sales to China. Con-

tinued differences over Taiwan may limit
U.S.-China military cooperation in practice.

The United States has several promotional
programs that support trade with and technol-
ogy transfer to China, although these programs
are not extensive nor coordinated into a com-
prehensive strategy as are those of Japan, for
example. These protocols for science and tech-
nology cooperation help set the stage for ex-
panding commercial interaction. The Foreign
Commercial Service in the Department of Com-
merce provides information and assistance to
U.S. businesses and helps potential buyers
learn of U.S. goods and services. The Dalian
Management Center, a training program for
Chinese managers, is supported by DOC. The
U.S. Government also tries to provide a favora-
ble environment for trade and technology trans-
fer through U.S. official discussions.

U.S. financing programs, including those of
the Export-Import Bank, have been compara-
tively limited and have been guided by the gen-
eral principle that the private sector should fi-
nance exports unless the project is of great
national interest or unless a competing foreign
bidder is assisted by a national government
with subsidized loans. The Overseas Private
Investment Corporation (OPIC) has insured
more than 20 U.S. investments in China
against political risk. Programs of both the
Export-Import Bank and OPIC are, however,
being scaled back in some areas because of bud-
getary constraints.

The Trade and Development Program (TDP)
has been well received in China. TDP provides
project planning services, including feasibil-
ity studies. These relatively modest invest-
ments can yield significant results. In 1982,
for example, a $440,000 TDP feasibility study
of a hydropower project led to $20 million in
U.S. exports.

Since the United States has no formal aid pro-
gram to China and because of opposition by some
to the use of “mixed credits,” which combine offi-
cial credits and confessional financing, low-cost
programs such as those of TDP provide an im-
portant tool for U.S. Government support at im-
portant early stages of projects.
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China is a good test case for U.S. exports,
and the U.S. Government could provide more
support. U.S. exports to China were lower in
1986 than in 1980. Increases in exports of ma-
chinery and equipment were more than offset
by decreases in agricultural products. Congres-
sional debates focus on whether the United
States can maintain a policy directed at pro-
moting free trade or whether protectionist re-
sponses will be forthcoming. Still another pos-
sibility would be to develop special bilateral
understandings with China. U.S. policies af-
fecting trade and technology transfer to China,
however, must be part of an overall U.S. trade
policy strategy to be effective over the long
term. Technology transfer is a long-term rela-
tionship, and the participants could benefit
from clear and consistent signals about the
direction of government policies.

Specific actions on export control that Con-
gress could consider include the following:

1. improve the efficiency of export control
administration:
—require Operating Committee reports to

Congress on greatly delayed cases;
—require more timely information on case

status and types of exports approved;
—support automated systems to improve

the efficiency of review; and
—set goals for faster licensing (e.g., 6 days

for green-zone cases).
Z. modify existing export control policy:

—give DOC authority to approve licenses
unless formally appealed to the Presi-
dent, with automatic approval if cases
back up for too long;

—require clearer guidelines for prohibited
dual-use exports;

—require the development of plans for an
enlarged green zone;

—improve information exchange bet ween
munitions and dual-use reviewers; and

—establish a distribution license pro-
cedure.

3. ensure that U.S. controls are in line with
COCOM allies, even if that means drop-
ping unilateral controls.

Potential congressional actions on trade pro-
motion include the following:

1. expand existing programs, including TDP,
the Foreign Commercial Service, and offi-
cial financing;

2. modify existing policy to:
—encourage the development of sectoral

trade strategies,
—review the science and technology pro-

tocols and revise government support
as appropriate; and

3. initiate an official development assistance
program for China.

Technology will continue to be a key element
in the expanding U.S.-China relationship, yet
one not easily manipulated by governments.
Technology transfer can help create a construc-
tive, long-term partnership, but it can also cre-
ate new and, in some cases, unanticipated prob-
lems. Policies aimed narrowly at either the
control or promotion of technology transfer to
China without consideration of the larger con-
text of U.S.-China relations and Asian secu-
rity could prove counterproductive.


