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Introduction

Since the normalization of relations between the
United States and China in 1979, exports of U.S.
energy-related equipment, services, and technol-
ogy have increased dramatically. U.S. policies re-
flect the expectation that deepening ties can serve
U.S. security interests in the region, while at the
same time providing market opportunities for
U.S. firms and opening doors to mutually enrich-
ing cultural and educational exchange.

Some observers, however, worry that the
floodgates have been opened too quickly, permit-
ting transfers that the United States or China may
come to regret. As Confucius once said: “TO go
beyond is as wrong as to fall short .“ Others, how-
ever, see delays in U.S. export administration and
other policy-related problems as obstacles to U.S.
firms competing in the China market and as evi-
dence that we lack a clearly defined strategy for
promoting Chinese energy development. This
memorandum addresses the central question of
whether (and how) the flow of U.S. energy tech-
nology to China can help to serve U.S. foreign
policy and commercial interests.

The transfer of technologies that China needs
to develop its energy resources requires much
more than the sale of equipment. Technology
transfer is a process, involving at least two par-
ties, whereby the Chinese firm or organization at-
tains an improved capability to design or produce
goods and services. 1 It involves people in a fairly
intimate and extended dialog. In this process a
number of commercial transactions occur, often
simultaneously. These include payments for
licenses and patents, provision of sophisticated
equipment in which technology is embedded,
training, and information exchanges between
technical professionals in the China and abroad.

If the Chinese are to effectively select and use
energy technologies developed abroad, their engi-
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neers and technicians will need specialized know-
how to run these energy industries. They will also
need to adapt the technology to China’s environ-
mental and industrial milieu. Much of the needed
knowledge is not in cutting edge high technol-
ogies. 2 Instead, it is often more mundane, such
as the knowledge needed to make appropriate
selections among the more than 30 kinds of pipe
connections used in the petroleum industry.

China’s need for foreign energy technologies
(including management skills) is illustrated by the
fact that, in spite of abundant energy resources,
the country is experiencing electricity shortages
so severe that at times 20 to 30 percent of its in-
dustrial capacity remains idle. ’ As the discussion
below documents in some detail, although the
country has an extensive resource base, its future
economic development will be directly and strongly
affected by its success in meeting energy produc-
tion goals. Imports of foreign technology could
provide the avenue to accomplish what would
take many more years if China had to go it alone.
U.S. firms have been world leaders in develop-
ing most of the technologies that China needs,
though other countries can also supply them. ’

There is a clear complementarily between U..S.
technological capabilities and China’s require-
ments for developing its energy resources, but
difficulties have nonetheless arisen in attempting
to match these needs and capabilities. In the past,
for example during the Cultural Revolution,
China sought to limit its purchases to foreign
hardware, underestimating the need for ongoing
involvement with foreign suppliers. More re-
cently, foreign firms were disappointed by the
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scaling back of Chinese plans in the early 1980s
and were also surprised by China’s hard bargain-
ing tactics.

The expectations and interests of the U.S. and
Chinese enterprises directly involved in the trans-
fers, as well the governments and other affected
parties, sometimes diverge. For the U.S. firm with
technology to sell and for the Chinese firm that
needs the technology, the commercial rationale
for technology transfers may be clear, at least in
the short run. But from a U.S. Government per-
spective, questions of national security are raised,
particularly when the transfers involve technol-
ogies with potential military applications. The po-
tential long-term effects—commercial as well as
strategic—must be carefully assessed in develop-
ing U.S. export control as well as promotional
policies.

The pending agreement for cooperation in nu-
clear energy between the United States and China
embodies many of these policy dilemmas. The
risks as well as the opportunities associated with
possible nuclear technology transfers have poten-
tial implications not only for the United States and
China, but also for global trends in the prolifera-
tion of nuclear weapons, Congress has an impor-
tant role to play in reviewing the proposed ac-
cord, and in helping to shape the policy context
for conventional energy technology transfers to
China.

Two congressional committees requested that
OTA provide an interim report on energy tech-
nology transfers to China. The Senate Banking
Committee, one of the requesters, plays a lead-
ing role in export policymaking and Members of

the Committee are particularly interested in the
proposed agreement for nuclear cooperation be-
tween the United States and China. The House
Energy and Commerce Committee and its Spe-
cial Subcommittee on U.S. Trade with China have
asked OTA to examine how the U.S. Government
might facilitate energy technology transfers while
at the same time ensuring that national security
interests are upheld.

Because of the keen interest in the area of energy
technology transfers to China on the part of the
requesting committees, OTA turned to these is-
sues in the first stage of a major research project
on “Technology Transfer to China” that will deal
with a number of technologies. This memoran-
dum is not meant to be definitive. Instead it raises
a number of broader issues concerning U.S.-China
relations that will be analyzed in more depth in
the full report. The major OTA study was initi-
ated in the spring of 1985 and is scheduled for
completion in December 1986,

This memorandum is based on the research of
OTA staff and the proceedings of a 2-day work-
shop held in April 1985 that included experts from
academia, industry, and research institutes. The
participants are listed in the front of this memo-
randum. The report is designed to present the pol-
icy issues that Congress will confront as it looks
at the long-term risks and opportunities associ-
ated with transferring energy technologies to
China. Five working papers that were commis-
sioned for the workshop and other documents that
provide additional information on the subject are
included in a separate volume, available upon re-
quest to OTA.


