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Introduction

Over the past four decades, China’s space industry has pursued a unique development path
and made accomplishments recognized throughout the world. China has developed a
comprehensive scientific and industrial system for promoting space research and develop-
ment, manufacturing, and application. For this purpose, complicated guidelines, rules and
regulations, and operating procedures have been formulated, and teams of qualified space
scientists and engineers trained.

To date, China has established three satellite launch complexes, one satellite control
center, more than ten ground telemetry, tracking, and control (TT&C) stations on its
territory, and, three oceangoing instrumentation ships.! With support from these facilities,
forty-three space launches have been conducted; thirty Chinese-made satellites have been
projected into pre-designated orbits, including fifteen successfully recovered retrievable
satellites; and five American satellites were sent into orbit by Chinese launching vehicles.
Chinese space launchers were initially developed from ballistic missiles, and so far thirteen
versions have been developed as space launching vehicles that can project any type of
satellite into low earth orbit, geosynchronous transfer orbit, or solar synchronous orbit.

In contrast to the standards of developed countries, China’s space industry grew under
very poor conditions. Although China has developed a few state-of-the-art technologies,
many weak areas exist. In terms of quality and reliability, China’s space technology is still far
behind that of developed countries, particularly in space electronics. The satellite types are
inadequate to satisfy the demands of national defense and economic development; the
satellite technology is characterized by a lack of sophistication, short operating life, and poor
reliability. Also, the capabilities of the satellites in orbit are not fully utilized because of the
lack of technological coordination. In short, China’s space industry is facing the challenges
of swiftly developing technology and intensely commercial competition from the outside
world on the one hand, and urgent domestic needs for the technology on the other.?

How can China ensure that its space industry will continue to grow under today’s
circumstances at home and-abroad? How can it attain its goal of reaching the advanced

All views expressed in this paper are the author’s, and do not represent positions of COSTIND or the
Chinese military. :



world level in space technology in the coming decades? How can it exploit the resources of
outer space by developing space technologies for the 1.2 billion Chinese people? The Chinese
space community faces all these questions. Government organs, research institutes, indus-
trial departments, and individuals have put forward various viewpoints, suggestions, and
propositions. One is to further cooperation in the field of space technology with various
countries of the world.

This paper reviews the activities and accomplishments of the Chinese space community
in international cooperation and discusses appropriate ways of further cooperation with
other nations. It is part of an effort to study how to enhance China’s space industry and to
share with the rest of the world the benefits of fair exploitation of outer space, which belongs
to all mankind.

I. China’s Cooperation with Other Nations

A. Three Periods of Development

To begin, a review of history is necessary. In terms of international cooperation, the
development of space technology in China can be divided into three periods. In the first
“period, from the mid-1950s to the early 1960s, China initiated a strategic missile program in
an attempt to acquire rocket technology and know-how from the Soviet Union. Under the
terms of the New Defense Technical Accord, signed by the two countries on October 15,
1957, Moscow agreed to supply China with missiles and major industrial equipment related
to China’s missile programs, In 1958, Moscow pledged to help China build three research
and developnent institutions and a test campaign that would focus on missile development.’
During this period, two Soviet R-1 and fourteen R-2 missiles were shipped to China, and
Soviet experts came to China to demonstrate the technology and train Chinese scientists.
About ten thousand Chinese students were sent to the Soviet Union to receive technical
training; they would become the cornerstone of China’s defense science and technology
industry. Although Moscow withdrew its experts and terminated all the agreements and
accords with China in 1960, when relations between the two nations were souring and
«elder brother” was criticized as revisionist, it was absolutely clear that without Soviet
assistance, the development of strategic missiles and space technology in China would have
taken much longer.*
“Jsolated from the rest of the world for the nearly two decades of the second period, from
the early 1960s to the late 1970s, China pursued a self-reliant policy of developing space
_technology without any real exchanges with outsiders. Because it was in conflict with both
the “Soviet revisionist” and the “American imperialist,” China could not get any help from
the two superpowers. Motivated by national security and prestige, Chinese defense scientists
and missileers made great efforts to develop space technology and industry, even while the
political chaos of the Cultural Revolution swept the country. __
During this period, a space scientific and industrial system was built, including facilities
for research and development, manufacturing, testing, launching, and TT&C. China’s first
man-made satellite, DFH-1 (the East Is Red No. 1), was launched in 1970, and the first
retrievable satellite was launched and recovered in 1975. With little knowledge of cutting-




edge technologies and a lack of technical information, China developed its space program
through the traditionally initial cycles which the developed nations had conducted long ago.
Therefore, the development of China’s space technology was quite slow, and Chinese space
products were neither practical nor reliable.

The third period extends from the late 1970s to the present day. During the Third
Plenary Session of the 11th CCP Central Committee in December 1978, Beijing’s leaders
decided to switch their focus to economic affairs, and to designate economic development as
the highest priority of the nation in the coming decades.’ China has instigated reforms and
an open-door policy as part of this state strategy. As part of the reform policy on defense

industry, a systematic transformation of defense-oriented industries to civilian production
began in 1980.

B. Bilateral and Multilateral Cooperation

Several policies and guidelines have ensured the implementation of academic exchanges and
collaborations between the Chinese space community and its foreign counterparts. Since the
late 1970s, bilateral and multilateral cooperative activities in the space industry have been
conducted. The following is a list of the activities in this period: -

1. Signing of International and Bilateral Documents

In 1983, China joined the Outer Space Treaty Organization to promote international
cooperation in space. In December 1988, China signed the Agreement on the Rescue and
Return of Astronauts and the Return of Space Objects Launched Into Outer Space, the
Convention on International Liability for Damage Caused by Fallen Space Objects, and the
Convention on Registration of Objects Launched Into QOuter Space. In addition, China and
the United States signed the following bilateral documents from late 1988 to early 1989: the
Memoranduin of Mutual Agreement on the Safety of Satellite Technology, the Memoran-
dum of Mutual Agreement on the Responsibility of Satellite Launch Activities, and the
Memorandum of Mutual Agreement on International Trade Issues of Commercial Launch
Service.® To date, China has also signed intergovernmental accords or agreements on space
issues such as communications satellites, scientific research and experimental satellites, earth
resources satellites, and satellite data and images with countries including Germany, Japan,
Italy, Britain, Russia, India, Pakistan, and Brazil.

2. Academic Exchanges and Activities

ina’s space industry has also conducted various kinds of academic and technical ex-
chianges and established extensive relations with the world academic community. China’s
spacé industry sends about two thousand scientists, engineers, and managers abroad each
year to participate in international academic meetings, symposia, and activities on aero-
‘space. Many papers have received academic awards. Several tens of Chinese space specialists
have been made academicians or corresponding members of the World Institute of Space
Flight, and some have been elected to leadership positions in the International Space Flight -
Organization as well. The Chinese space community has invited thousands of foreign experts
and scholars to visit China to deliver lectures and discuss technological issues with Chinese
engineers.” As Chinese space experts share experiences with their foreign counterparts
through these academic activities, the level of China’s space technology is enhanced.



3. Joint Space Projects

During this period, China’s space industry did its best to cooperate with foreign space
organizations in selected projects, with support from the central government. At the same
time, after China implemented its open-door policy to the external world, foreign space
industries realized that there would be a big market in China, and China might become a
good partner. Accordingly, some international agreements were reached on space-related
projects, including:®
e Representatives from the Chinese and Soviet space industries signed a space technical
cooperative agreement in Moscow in May 1990 on ten cooperative projects, the first of
which addressed joint efforts to develop a GLONASS/GPS (global navigation satellite
system/global positioning system) compatible receiver. When the formal contract was
signed two years later, the Russian side submitted a research report on the project that
included background material and the principles underlying the joint effort. '

e In 1992, China and the European Space Agency (ESA) decided to start a joint project
that would involve a multipoint-detection satellite. A group of Chinese specialists and a
delegation of scientists from Britain, France, Germany, Sweden, Austria, and other
.nations reached an agreement to build a multipoint satellite data center and computer
network in China. This system will be used to detect fine 3-D particles in the plasmas and
electromagnetic fields of earth atmospheric layers.?

e In an effort to explore opportunities to enhance TT&C capabilities in cooperation with
foreign nations, China signed two key agreements on using French and Chilean satellite
TT&C ground stations in 1993 and 1994, respectively. This was the first time that China
was to carry out TT&C activities on the territory of other countries. It would partly
remove the need to dispatch oceangoing instrumentation ships and could thus save
millions of U.S. dollars. :

e In order to accelerate China’s preparatory research on manned space technology and
reduce the related expenditure, China and Russia signed in early 1995 an agreement on
training Chinese personnel and conducting relevant experiments by using Russian
facilities, including space simulation stations and weightless aircraft. According to this
agreement, some seventy to eighty Chinese engineers and managers would go to Russia
to receive training in 1997-98.

4. Assistance to Developing Countries

Since the late 1970s, China has attached increasing importance to space cooperation with
developing countries. For example, Sino-Brazilian cooperation on the research, design, and
production of two earth resources satellites is proceeding smoothly.’® Also, China has
trained more than forty space experts from Ghana, Mongolia, Laos, Malaysia, Tanzania,
. Pakistan, and Vietnam."

5. Piggyback Services

By 1987, China had launched and recovered eight remote sensing and scientific experimental
satellites with 100 percent success. This record demonstrated that China had attained
sophisticated technology to launch and recover satellites with high reliability and low cost,
and attracted the attention and interest of a few foreign space organizations. China has
subsequently offered space launch piggyback services:
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¢ On August 5, 1987, while China launched the ninth retrievable satellite from the Jiuquan
Satellite Launch Center, two French (Space Division of the French Matra Industry
Group) micro-gravity experiment payloads were injected successfully by the Long
March-2C launch vehicle.

e On August 5, 1988, a German micro-gravity experimental apparatus, developed by
MBB Corporation of West Germany, was successfully launched, together with China’s
eleventh retrievable satellite, from the Jiuquan Satellite Launch Center by the Long
March-2C launch vehicle.

e On July 16, 1990, a Pakistani digital communications satellite named Badr-A, designed
and produced by the Pakistani Space and Upper Atmosphere Research Commission, was
‘successfully launched, together with a Chinese simulation satellite, from the Xichang
Satellite Launch Center by the newly developed Long March-2E rocket.

e On October 6, 1992, a Swedish experimental satellite called Freja, developed by the
Swedish Space Corporation, was piggybacked on the Long March-2C rocket, which was
primarily being used to launch China’s fourteenth retrievable satellite. The two satellites
were successfully injected into their pre-designated orbits.

6. Commercial Satellite Launch Services

In May 1985, China announced at an international space conference in Geneva that it
intended to market its Long March rocket for commercial satellite launch services. China
thus signaled for the first time its interest in playing a full role in the world space community
by offering commercial satellite launch services. From May to September, 1985, China also
exhibited the rocket at the Intérnational Fair in Zubo, Japan. The U.S. Challenger mishap
and European Ariane accidents in 1985 helped China’s space industry emerge in the

international launching market. Its technical credibility and lowest pricing are undoubtedly .

the main attractions for the Western world. China offered launch service at a price of around

$30-55 million per launch. This was 30-75 percent of the price of Ariane, 50 percent of

Atlas, 25 percent of Titan, and 70 percent of Delta.'? Several contracts have been signed since

then, and most of them have been fulfilled: ' '

e On April 7, 1990, the Asiasat-1 (the Asia Satellite Telecommunications Corporation), a
communications satellite built by Hughes Aircraft, was launched by the Long March-3
booster. '

e The first second-generation communications satellite of Australia, the Aussat-B1, was

launched on March 22, 1992, by China’s newly developed launcher Long March-2E.

Unfortunately, the attempt failed due to an emergency shutdown. Five months later, on

August 14, it was successfully launched:?

The second Australian communications satellite, Aussat-B2, also built by Hughes Air-
craft, was destroyed, together with the launcher Long March-2E, after forty-eight
seconds of blast on December 21, 1992. The Aussat-B3, the substitute for Aussat-B2,
was successfully launched on August 28, 1994. '

e OnJuly 21, 1994, another communications satellite, Apstar-1, made by Hughes Aircraft
and owned by APT Satellite Company Ltd. of Hong Kong, was launched on Long
March-3. The subsequent launch of Apstar-2 on January 26, 1995 failed, however.

Since the late 1970s, China’s space industry has carried out a full-scale open-door policy
in cooperation with its foreign counterparts. By demonstrating a willingness and capability
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to cooperate with the external world, China has obtained the requisite information as well as
technologies for further development of its own space programs. Most important, the
Chinese have concluded that the space industry not only serves the prestige and national
defense of the state, but from it enormous social and economic benefits for the development
of their society can be derived as well. In 1992, the Chinese Government issued its “National
Guideline for Long-Range Science and Technology Development” for the years 2000-2020.
The document stressed the importance of research and development of space propulsion
technology, applied satellites technology, telemetry and control technology, and manned
space technology.™

I1. Current Missions of China’s Space Industry

China has made considerable economic achievements since Beijing’s leaders decided to carry
out the reform-and open-door policies in 1978. China needs space technologies, among other
new high technologies, to assure continuous, rapid economic growth and to satisfy the
demands of the people, whose living conditions have been enormously improved. More and
more Chinese are becoming aware of the important role the space industry has played in
social and economic development. Consequently, higher demands are being placed on the
requirements for designing application satellites.

As a developing country, however, China possesses very limited financial resources; in
the near future, the small investment in space programs will be unable to satisfy all the
requirements for new application satellites. At present, the key areas for use of applied
satellite technologies are the following:

A. Education

Education is a major problem in China. There are huge numbers of illiterates in remote
regions of China, not to mention few opportunities for higher education. This problem can
not be solved by increasing the number of schools and teachers because of the lack of funds
and the long lead time required for school construction. Providing special satellite television
education programs at various levels is an effective approach. Since the early 1980s, China
has worked to establish a satellite television education network. Today, there are about
15,000 television receive-only (TVRO) stations in operation, providing television coverage
to 80 percent of China’s territory. Currently, the satellite education network is scheduled to
broadcast one channel of national education programs.' To date, these programs have
provided education for more than ten million students, and have trained about one million
high school and grade school teachers. Using conventional methods, it would have taken
more than twenty years to train the same number of teachers.’® Through many years of
practice, the satellite television education network has been verified as an economical and
effective approach. To further develop and support such a network, more communication
and broadcast satellites are needed.
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B. Development of Transportation and Communications

It is well known that transportation in China is overcrowded. Inadequate transportation and
communications has hampered China’s overall economic development. The applied satellite
technologies will provide an effective way to rebuild the transportation system and enhance
China’s transportation capability. An integrated satellite system for navigation, positioning,
and communication will greatly facilitate real-time coordination and dispatch of various
transportation systems, thereby improving their efficiency. Many economic activities in
today’s China can be performed without travel, by telephone, facsimile, and other telecom-
munications equipment. This will relieve the overloaded transportation system by reducing
the passenger amount by one-third, which translates into an annual savings of RMB 10
billion yuan. Meanwhile, the total amount of funds being transferred through the financial
community reaches RMB 50 to 60 billion per year, and the average transit time is six days. A
20 percent increase in transmission speed corresponds to RMB 10 billion yuan of additional
funds in circulation.

Post and telecommunications is another transportation-related problem. China’s com-
munications capability is apparently unable to satisfy the demands of economic growth and
a higher standard of living for the Chinese people. In the 1970s, the ownership of a telephone
at home was a symbol of a person’s social position. In 1978, the total number of telephones
in China was equal to those in a large Western city. After rapid development in the past
years, China has greatly improved telecommunications, with annual growth rates of 30
percent in 1991, 40 percent in 1992, and 58.9 percent in 1993. The number of telephone
switchboards increased six times, from 5.7 million in 1978 to 37 million in 1994.17

Telecommunications construction in China has involved many advanced technologies
such as microwave transmission, optical fiber transmission, and satellite communications.
Through the research of the past few years, the relevant Chinese government departments,
research institutes, and engineers are aware that satellite communications is the most fitting
technology for China’s telecommunications system because of the nation’s huge population
and complex terrain. Although much progress has been made, the supply of telecommunica-
tions services still lags far behind the demand.” For example, applicants for telephone
service have to wait three to six months in most cities for approval to use telephones at home.
A recent report from the Ministry of Post and Telecommunications indicates that China
needs sixty to seventy satellite communication transponders by the end of 1995, and two
hundred transponders in total by the year 2000. However, the total number of operating
satellite transponders is less than twenty, and 80 percent of them are leased from foreign
firms. There is still much room for the rapid development of applied satellite technologies.
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C. Environmental Protection

Because of its complex geography, China repeatedly suffers natural disasters. Fires, floods,
hurricanes, tidal waves, earthquakes, and hailstorms occur frequently, causing huge losses of
property and life and enormous economic damage. Statistics show that natural disasters
annually cause the loss of RMB tens of billion of yuan (for example, the loss was RMB 50
billion yuan in 1990). In 1988, a group of space scientists pointed out in a proposal
submitted to the Chinese Government the necessity and feasibility of setting up a satellite
disaster prevention and rescue system. In 1991, the National Remote Sensing Center under
the State Science and Technology Commission built a satellite remote sensing system. Many
more earth remote sensing images both from foreign satellites and domestic solar-orbit



meteorological satellites are now used for monitoring natural disasters and weather fore-
casts.”?

A satellite monitoring system can not only provide real-time disaster forecasting capabil-
ity, but can also reduce the severity of the losses from disasters by organizing efficient rescue
means after disasters have taken place. Indeed, reliable information provided by meteoro-
logical satellites has significantly lessened the losses caused by wind, flood, and fire in recent
years. Accordingly, the development of a satellite disaster prevention and rescue system has
become one of China’s most urgent needs.

The rapid development of industry has severely polluted the atmosphere and water
resources of the nation in recent years. Constant monitoring of pollution throughout China
is necessary in order to control environmental pollution. This mission can only be effectively
carried out by a satellite monitoring system.

D. Making Effective Use of Natural Resources

The strain that overpopulation has placed on the nation’s natural resources is one more
challenge for China’s social development. China has 22 percent of the earth’s population but
only 7 percent of its arable land. The cultivable land, forests, fresh water, and mineral
resources of the country are much lower than the world’s average. Considerable misuse and
waste of valuable resources resulting from the lack of scientific approaches to development,
application, and management is a serious problem. China has begun to develop both
underground and underwater resources for making maximum use of the available natural
resources, and has concentrated on developing earth resources satellites for this reason.?

China is currently in the process of developing different types of meteorological and
earth resources satellites. The meteorological satellites include those in sun-synchronous
orbits and in geosynchronous orbits. The earth resources satellites, named CBERS, are under
development by a joint venture between China and Brazil. The first China-Brazil Earth
Resources Satellite, CBERS-1, is expected to be built and launched in mid-1997, and
CBERS-2 is scheduled to be launched before the end of 1999. Studies are also under way to
provide better capability for monitoring the atmosphere, the land, and the ocean by
improving the resolution, expanding the spectrum for remote sensing, and extending the
operating life of the satellites.

I11. Existing Problems

China faces challenges at home and abroad as-it develops space technologies. Without
proper solutions to the existing problems, China can not make breakthroughs in its space
industry. Let us first review the domestic aspect of the problems that obstruct the further
development of China’s space industry. '

A. Inadequate Satellite Capabilities

China’s space technology is not as advanced as that of developed countries. The satellite
R&D cycle in China, usually seven to eight years, is too long; satellites’ operating lives, less
than four years, are short; the resolution of the remote onboard sensors is low; and the



capacity and power of communications satellites are imperfect, with no more than four
transponders on each satellite. The technical specifications of China’s operating stationary
communications satellites and of retrievable remote sensing satellites are equivalent to those
of developed countries in the 1970s. For example, the IntelSat-6 communications satellite of
the International Satellite Communication Organization, launched in 1988, was equivalent
to twenty of the Chinese DFH-2a communications satellite, which was put into operation at
the same time. China has played a marginal role in the international commercial launching
market in recent years with its rocket technology, which, although still behind advanced
nations, is relatively sophisticated. Its payload is only one-third of some advanced countries’
launch vehicles with the same lift-off thrust. '

B. Small Production Scale and Low Efficiency

Applied space technology in China is characterized by a small production scale and low
efficiency. China has only five types of satellites: communications satellites, retrievable
remote sensing satellites, photographic positioning satellites, polar-orbit meteorology satel-
lites, and space technical experimental satellites. Of these five types, only communications
and broadcast satellites have been initially established in an operating system. Because of
inadequate funding and insufficient assignments, only about one-third of space research
organizations and engineering and technical personnel are actually involved in advanced
studies, design selection studies, and engineering management of space systems. Many
research institutes are working at about half-capacity only. Every year, only three to four
satellites are manufactured at the main satellite assembly center; only a few booster rockets
are built at the booster rocket assembly plant; only three to four launches are conducted at
the three large-scale space launch bases; and the telemetry and tracking systems are used only
a few times, It is obvious that the cost-effectiveness ratio is poor and the tempo of upgrading
personnel and technologies is too siow.!

C. Decentralized Leadership and Planning

One of the urgent tasks for China’s space industry is to spur unified leadership and planning
by giving definite job divisions to the government agencies concerned with space programs,
primarily the Commission on Science, Technology, and Industry for National Defense
(COSTIND), the China Aerospace Industry Corporation, the State Science and Technology
Commission, the Chinese Academy of Sciences, the Ministry of Post and Telecommunica-
tions, and the China Meteorology Bureau. Because the functions and responsibilities of these
agencies are not clearly delineated, and because their points of view are usually different and
occasionally even contradictory, there has been inadequate coordination between them. This
has resulted in difficulties in working out plans for short- and medium-term space programs
and carrying out these programs. The inefficient decision-making process affects scientific
design and manufacturing quality. Following the commercialization of the space industry in
recent years and the reform of government organizations, contradictory points of view
between government agencies have intensified. ‘ _

Lack of coordination exists also between the development of the space segment and the
ground segment in the application of space technologies. For example, the transponders and
effective onboard bandwidth of the communications satellites are not fully utilized, and
therefore are being wasted because of the poor system planning.



D. Tight Budgets and Inadequate Financial Support

The greatest hindrance to the development of space technology in China is tight budgets and
inadequate financial support. As a developing country, China’s investment in space tech-
nologies is inadequate compared with developed countries that generously provide greater
financial support, both in absolute and relative terms. In absolute terms, China’s state
investment in the space industry is now approximately $100 million, which is about two
orders of magnitude lower than that of the United States and the Commonwealth of
Independent States, and one order of magnitude lower than that of Western Europe and
Japan.?? In relative terms, China’s budget was only 0.035 percent of GNP in 1987, compared
with the United States (0.52 percent), former USSR (1.5 percent), France (0.11 percent),
Germany (0.04 percent), Japan (0.04 percent), and India (0.14 percent).?® It was the smallest
investment among the world’s spacefaring countries, which places Chinese space programs
at a disadvantage. '
With the problems and disadvantages mentioned above, China’s space industry is faced
today with unprecedented domestic pressure as the centrally planned economy converts into
a market-oriented economy. Because China’s space industry cannot completely meet the
requirements of various government agencies, industrial and commercial departments, and
individuals, and because some people do not-have confidence in indigenous products, more
and more space-related products are imported. Each year, China spends tens of millions of
U.S. dollars on purchasing electronic units, components, and materials for satellites, rockets,
and ground equipment, satellite data and images, transponders of communications satellites,
and even whole satellites. Shrinking assignments and orders for domestic space products
have discouraged the further development of Chinese space technologies, and if this trend
continues China will in the end be forced to withdraw from the international space club.

IV. International Challenges

In the post-Cold War era, the economic benefit from space programs and activities has
replaced military competition in the space sector in most countries. Because of this, space
competition is more intense than ever before. China’s space industry, as a latecomer, is
facing a narrow opening and a tough path in its efforts to enter the crowded international
commercial satellite launch market. Its missions to launch Aussat and Asiasat are good
examples of the difficulties it faces in attempting to enter the world market. In the course of
the negotiations for these launches, from signing contracts and agreements to the final
lauhch arrangements, the Chinese not only learned the procedures of international negotia-
tions, but also came to understand the difficulties they face and how the Western world
views them.

A. Western Constraints on China’s Space Industry

The decision to launch Aussat and Asiasat on Chinese rockets was met with considerable
opposition from Western launch suppliers and the U.S. defense community. This opposition
inspired the U.S. and Chinese governments to reach several agreements. From 1986 to 1989,
three principal agreements on technical security, competition, and third-party liability were
negotiated and signed.” In terms of competition and related issues, Chinese launch services
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Controls (CoCom). This was an informal group of representatives of the main NATO
countries, plus Japan and Australia. CoCom set guidelines for controls by members on their
respective exports of strategically sensitive technology. CoCom was dissolved in 1994 and
replaced with a new arms control forum, the Wassenaar Arrangement on Export Controls
for Conventional Arms and Dual-Use Goods and Technologies.

B. Agreements on Satellite Technology Safeguards

The prospect of the Aussat and Asiasat missions drove the U.S. government to conclude with
China in December 1988 the Memorandum of Agreement on Satellite Technology Safe-
guards, in order to “preclude the unauthorized transfer of sensitive technology associated
with the possible launching of the U.S.-manufactured Asiasat and Aussat from the People’s
Republic of China.” This agreement essentially confines the transfer of technical data to only
that which is needed for the Chinese to perform their duties as a launch services provider. It
also details constraints on access by Chinese citizens to the spacecraft processing at the
Xichang launch site, as well as the transportation of the spacecraft within China and the
procedures to be followed in repatriating spacecraft debris in the case of a launch failure.

Meanwhile, the United States effectively controls the export of any Western spacecraft,
and U.S. requirements for export controls need to be taken into account by all Western
satellite users. This is because most Western spacecraft use a significant number of U.S.-
source units, components, or materials. The United States therefore effectively holds the
right of veto over their ultimate destination. As a matter of fact, apart from the primary
agreements, the U.S. government requires five licenses covering the items on the MC list, and
a number of other licenses are required by the Department of Commerce. Each license for an
item on the MC list carries many provisos. The main points of the memorandum were
essentially as follows:

e The Chinese should be given only data directly related to the form, fit, and function of
the interfaces between the spacecraft and launch vehicles and launch site.

e What could not be transferred to the Chinese was governed by the principle that the
spacecraft and its launch program could not be used as a tool to assist China in the
design, development, or enhancement of its satellites and launch vehicles.

e In a more subtle vein, the governing principles behind the licenses also prohibit the
transfer of substantive information about how a program is executed in a typical
Western space company. Specifically, test philosophies, organizational rationale, indus-
trial relationships, and other procedural issues were not permitted to be transferred to
China.

¢ Finally, the U.S. government required that its representatives have full access to the
spacecraft to launch vehicle integration program. U.S. government representatives at-
tended all the interface meetings and have the right to observe all technical exchanges
with China.

The Chinese drew some useful lessons from the practical experiences of the Aussat and
Asiasat missions, and came to the conclusion that the improvement of the political and
diplomatic relationship between China and the Western countries, in particular the United
States, could make it feasible for the Chinese space community to increase its cooperation in
international ventures in space development and markets. Otherwise, China would never
become a major member of the international space club.



Mishaps in recent years have caused foreign clients to reconsider the maturity of Chinese
technology and to suspect its reliability. Because of this, these mishaps actually are severe
setbacks for China as it attempts to accelerate its progress in international activities. China
has experienced several commercial space launch failures:

e When China launched the Aussat-B1 with its newly developed Long March-2E cluster
high-capacity carrier rocket on March 22, 1992, at the Xichang Satellite Launch Center, the
ignition failure of one of the eight main engines of the first stage caused an automatic
program emergency shutoff after three minutes, and the rocket shook slightly. Aussat-B1,
the first Australian second-generation communications satellite with twenty-four transpon-
ders, built by Hughes Aircraft as the first satellite of the company’s H5601 series, fortunately
was undamaged. It was later launched successfully on August 14 of the same year by the
same kind of rocket.

e  The second Australian communications satellite, Aussat-B2, was ejected from the Xichang
ceniter on December 21, 1992 by the Long March-2E rocket. This time ignition occurred .
without a hitch, and the launch vehicle took off successfully with the Aussat-B2 on board.
After forty-eight seconds of flight, however, the aircraft was exploded from inside of the
Chinese-made cowling. Miraculously, the rocket flew continuously along the predestined
~ trajectory and sent signals back down to the ground TT&C stations of separations of strap-
on boosters, first stage and second stage, and all the technical parameters received from the
rocket met the requirements of the original satellite/rocket interface control documents
(ICD).2¢ Subsequently, failure analysis was conducted by both sides, but no mistake was
found. They agreed to manufacture a satellite and a rocket and to launch them again as
compensation for Australia. As a replacement for Aussat-B2, the Aussat-B3 satellite was
successfully launched one year and eight months later, on August 28, 1994.

e The failure of the Apstar-2 satellite launch is considered by the majority of Chinese to be
the most tragieailure in the history of the Chinese space program. Because the televised live
relay of the launch had been announced in advance, hundreds of millions of Chinese
watched on January 26, 1995 as a giant fireball of exploding rocket and satellite appeared
on their screens seconds after lift-off—the first experiment in their lives to end in such an
accident. As another Hughes-built HS601 model satellite, the Apstar-2 was the second
communications satellite of the Hong Kong-based Asian-Pacific Telecommunication Satel-
lite Company Ltd. It was launched by the same Chinese Long March-2E launch vehicle as
the Aussat; coincidentally, the timing of the explosion was almost as same as that of the
Aussat B-2 launch, but this time the rocket was destroyed together with the satellite. The
long-awaited results of the six-month investigation were released on July 25 by the U.S.
Hughes Aircraft Company, the satellite manufacturer, and the China Great Wall Industry
Corpotation, the launch vehicle vendor. In a joint statement, Hughes and Great Wall said
that separate investigations concluded that high winds aloft and wind shear led to the
January 26 explosion that destroyed the HS601 satellite and the Chinese Long March-2E
rocket. But the two firms differed over whose equipment collapsed under the weather-related
stress.”’ '
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C. The Impact of Launch Failure on China’s Space Industry

Together with these failures of foreign space projects, the accidental explosion in 1994 of the
Chinese-made geostationary meteorology satellite FY-2A during its final technical test and
the malfunction of its most advanced telecommunications satellite with twenty-four tran-
sponders, DFH-3, created unprecedented difficulties for China’s space industry. Top leaders
of both the State Council and the Central Military Commission paid great attention to these
disasters and problems. COSTIND and the China Aerospace Industry Corporation, two key
players in China’s space industry, received investigative reports and analyses of these
failures, and corrective steps were immediately taken at different levels of management,
design, manufacturing, and operations.

After the Aussat-B2 launch failure, the Chinese space community formed a failure
analysis group headed by Wang Dechen, chief designer of the Long March vehicle. The
group analyzed and evaluated the Aussat explosion from four different angles. They double-
checked more than four hundred remote sensing parameters and weather data during the
launch of the Aussat-B2 and compared these with the same data from the launch of the
Aussat-B1. A failure analysis center rechecked the design and test data of the rocket,
especially data related to the fairing. They analyzed and compared the data to wind tunnel
test results, aerodynamic coupling analysis, trajectory, load, and thermal coupling analysis,
structure design, ground static tests, and whole rocket vibration analysis. They also traced
the manufacturing, testing, and inspection data for the fairing. After months of investigation
and analysis they announced that all the results showed that the various systems worked
normally .3

After the failure of the Apstar-2 launch, more detailed analyses and 1nvest1gat10ns were
conducted by representatives of the Long March launch vehicle design and manufacturing
groups, and by professionals from outside the China Aerospace Industry Corporation such
as COSTIND and the Chinese Academy of Sciences. Through these subsequent evaluations,
Chinese experts found some minor problems that needed correction, but they strongly
believed that the Long March vehicle and its cowlings were not the cause of the explosions.
On the other hand, Hughes Aircraft concluded that there was nothing wrong with its
satellites. In order to preserve the prestige of both sides, the joint statement attributed the
failure to natural weather conditions.

It is inevitable for foreign space industries, especially satellite manufacturers, to hesitate
to use Chinese launch vehicles or to cooperate with China’s space industry. Some Western
space companies set forth additional requirements for their Chinese counterparts. For

example, the Asia Satellite Telecommunications Corporation of Hong Kong and the EchoStar
S‘Commumcatlons Corporation of the United States, whose satellites were launched by
Chinese Long March rockets in late 1995, asked the China Great Wall Industry Corpora-
tion, their launch provider, to strengthen the rockets’ fairing and to exercise more caution in
certain weather conditions. Other steps were requested as well. In short, for whatever
reasons, these failures cast a pall over the Chinese space community and slowed to some
extent China’s entry into the world space market. ‘

Judging from the history of Chinese space development, its accomplishments in interna-
tional cooperation, and the rising status of China’s space industry in the international space
community, the Chinese have reached the conclusion that carrying out international coop-
eration with other countries in space exploration and technology development remains the
only feasible way for China to maintain the pace of space technology development in the
foreseeable future. China can save both money and time by pursuing cooperation with
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outsiders rather than closed-door development. Now, however, a new issue confronts the
nation: Should China intensify cooperation with the international space community while its
space technology shifts from the experimental to the applied phase under intense interna-
tional competition?

V. Proposals for Future Cooperation

The success of Beijing’s goal of promoting international cooperative space projects and
activities involves comprehensive efforts at many levels and among many departments. Only
when the top leadership has firmly resolved to work in this direction can China’s space
industry make progress in the international arena.

A. Defining Chinese Space Policies

First, China must clearly define its policies on space technology if it wishes to encourage its
space industry in cooperative ventures with Western countries. After more than ten years of
carrying out reforms and the open-door policy in China, many Chinese officials still consider
it unnecessary and impossible for China’s space industry to substantially cooperate with
foreign countries because of the great differences in social and political systems, values, and
infrastructure between China and Western countries. They believe that China has developed
space technology on its own for decades, and has made great achievements without foreign
aid. '

Although Beijing gives priority to China’s space industry, cooperative space projects
with foreign countries are obstructed by other organs, because the assignments of many
government agencies usually overlap in complex projects that cover many fields. It is time for
the different levels of the Chinese space community to reach a common understanding
regarding international cooperation by formulating definite policies to guide and regularize
its activities in international cooperation, including multilateral and bilateral joint projects.

Government agencies and space industrial facilities should prepare analyses and esti-
mates in accordance with the practical experiences gained from international cooperative
projects and activities over the past years, and then submit a joint detailed proposal covering
all aspects of international space cooperation to the Space Leading Group. After comprehen-
sive studies of the proposal and vetting of the various suggestions from different sources, the
top §eadership should dictate a national strategy on international cooperative space projects.
The'strategy would consist of principles for urging China’s space industry to engage in
certaitt international cooperative space projects closely related to the nation’s space develop-
ment goals and overall economic development program.

. As concrete measures in accord with the new situation, specific regulations should also
be formulated in addition to the macroscopic policies. Specifically, management procedures,
rules, and regulations with regard to the application, approval, and management of funds;
the management of import and export activities; and the management of each stage of
research, manufacturing, testing, and TT&C must be clearly established or adjusted.
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B. Unified Leadership

After clearly defining its policies regarding space technology, Beijing must exercise unified
leadership over international cooperative space projects. Established in 1989 and placed
under the State Council, the Space Leading Group currently is responsible for policymaking
and coordinating assignments among ministries and industrial enterprises. Its first priority is
to coordinate all space activities in China. The group is composed of six members: the
premier, the director of COSTIND, the deputy director of the State Science and Technology
Commission, the vice minister of foreign affairs, the deputy director of the State Planning
Commission, and the president of the China Aerospace Industry Corporation. At the group’s
twice-yearly meetings, members discuss how to resolve the existing problems in space
programs.

While not as powerful as the famous CCP Central Special Commission, which played a
unique role in China’s space development, especially in the 1960s and 1970s, the Space
Leading Group must keep an eye on China’s space development strategy for the medium and
long term and coordinate with the departments and industrial enterprises concerned. In
particular, the group should take full responsibility for promoting international cooperation .
in the market-oriented economy so that space technology will better serve the modernization
drive. The CCP Politburo, the CCP Central Military Commission, and the State Council
should grant the group the leadership role and overall planning authority to ensure that
China’s space industry is capable of carrying out its assignments in the joint projects.

As in other countries, the development of the space industry in China has depended on
close coordination between various government agencies. To cope with the swiftly changing
market-oriented economy for contract-based business, the central government should devise
new rules, regulations, and procedures for further defining the responsibilities and relation-
ships between government agencies and users and research, industrial, and testing facilities.
During each stage of development of space technologies, the government should formulate
and enforce policies that ensure strict adherence to the overall plan.

C. Upgrading Space Technologies

International joint projects will be most fair and mutually beneficial if the cooperating
parties have similar levels of space technologies. From this perspective, China’s space
industry faces yet another challenge as it works to upgrade its space technologies. As
mentioned earlier, there is still a wide gap between the space technologies of China and those
of developed countries. The Chinese space community should concentrate its efforts on
making breakthroughs in these key space technologies by the year 2000:

e In the area of rocket propulsion technology, Chinese specialists should focus their efforts
on the research and development of low-cost, non-toxic, high-thrust hydrocarbon
engines, large hydrogen-oxygen engines, high-performance orbit-transfer engines, high-
energy solid propellants, and space shuttle propulsion systems.

e In the area of special satellite technologies, the efforts of the Chinese should be devoted
to the study of high-precision ultraviolet, infrared, visible-light, CCD microwave remote-
sensing and processing techniques; high-efficiency onboard power supplies; lightweight
deployable solar arrays, large reliable antenna arrays; antenna beam-shaping and ther-
mal control techniques; and onboard payloads which include K, S, and L-band equip-
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ment and transponders, as well as payloads for studying microgravity, biology, solar,
and geophysics and astronomy.

* In the area of tracking and control technologies, efforts should be devoted to the study of
large-capacity, high-speed data transmission; satellite data relay; satellite-to-ground and
satellite-to-satellite acquisition and tracking; multiple-target tracking and monitoring;
precision orbit determination; miniaturization of sensors and onboard equipment; and
adaptive, computer-controlled telemetry.

* In the area of applied satellite technologies, priority should be given to the development
of digital communications, mobile communications, and techniques for receiving, pro-
cessing, interpreting, and utilizing remote sensing data.

* In the area of launch and recovery technologies, priority should be given to the develop-
ment of automated systems for testing and inspecting launch vehicles and space vehicles; -
automated command, control, and communications systems; vertical testing and smoke-
exhaust management techniques; and large parachutes, as well as recovery and safety
processing, cooling, cleaning, emergency, and rescue procedures.

D. Increasing Investment in the Space Industry

The state should increase investment in the space industry, and explore new sources of
financial support. As is known, the amount of state investment in the space industry has been
controversial. It is quite clear that Beijing’s leaders have assigned the highest priority to
economic development, and would not support many loss-incurring economic activities.
China has expressed this point of view through its defense reform policy. Some officials
argue that the nation’s investment in space industry should be shrunk, and the space industry
left to develop on its own via commercialization. Further implementation of this policy
would mean cutting funds to the space industry and pressuring it to become more entrepre-
neurial. If the commercialized space industry did not become a net generator of revenue, it
might even be abandoned.

Others argue that the government should increase investment in the space industry. In a
broad sense, some kind of governmental intervention is inevitable for spacefaring countries,
and all spacefaring countries, they hold, subsidize their space services. In addition, the
existing commercial market for space industry is not perfect, and other sectors of the
economy, such as the banking, insurance, and financial investment sectors, are reluctant to
support space programs and cooperative international projects because of the risks involved
and the long-term payback. Furthermore, faced with the pressures of international competi-
tion, %ther countries with free-market systems have responded by subsidizing domestic
producers. In the United States, for example, NASA has played the role of customer,
developer of the technology, provider of assistance, and general focal point for commercial-
ization efforts.*!

They also argue that it is unrealistic to expect China’s space industry to follow market-
oriented principles within the existing structure of a centrally planned economy. History
shows that there has been active government intervention in economic affairs in China since
as early as 1848. Since the founding of the People’s Republic of China in 1949, the dominant
mode of production and distribution has been through state-owned industries. In such an
environment, it is difficult to determine what portion of goods and services belongs to the
state and what to private individuals. This fundamental difference between China and
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Western countries is a source of continual controversy in connection with the issue of
subsidization of space commercialization.

No matter what the result of the arguments, China’s space industry will be continuously
supported by government investment in R&D in the near future. More and more people are
aware that an investment of 0.035 percent of GNP in space programs is hardly sufficient to
keep China in the international club of space powers. In order to maintain and develop space
capabilities that can match those of advanced countries, the government is considering an
increase in the space budget. This point of view was explicitly expressed by Minister Ding
Henggao (COSTIND) in his speech at the Forum on Aerospace Technology Developing Plan
in April 1994 in Beijing.”” )

However, as an economically underdeveloped country, China can not change the
situation overnight. The government investment in space technology will continue to be very
limited in contrast with advanced countries because other economic sectors like transporta-
tion, energy resources, and communications are more closely related to the overall develop-
ment of the national economy. Accordingly, China’s space industry must search for other
sources of financial support besides state investment.

At the beginning of each space project, the space industry could first raise funds from
those government agencies that would benefit from the specific space program. For example,
the Ministry of Post and Telecommunications uses communications satellites as one of its
communications business services; the State Bureau of Meteorology uses the photographs
and remote sensing data from meteorology satellites for weather forecasting and monitoring
of natural disasters; the Ministry of Agriculture and Forests can mitigate the losses caused by
natural disasters and increase the productivity of the fishing industry by 13 percent with the
aid of earth observation satellites.3® Other government agencies also reap economic benefits
from applied space technology. Therefore, with support from the central government the
space industry could raise development funds from many agencies.

For commercial space projects, the space industry could also take loans from central
banks and specialized banks such as the Agriculture Bank of China, the Industrial and
Commercial Bank of China (ICBC), and the Communications Bank of China. The space
industry has accumulated rich experiences in this regard. For example, the ICBC Shanghai
Branch gave full support to the manufacturing of the Long March-3 carrier rocket in 1992,
when the branch agreed to loan RMB 31 million yuan ($5.6 million) to the Shanghai
Aeronautical Bureau, a local research facility affiliated with the China Aerospace Industry
Corporation and assigned to manufacture many parts of the rocket. In 1991 and 1992, the

.ICBC Shanghai Branch had already provided some RMB 54.5 million yuan ($9.9 million) in
Hlow-interest loans for the manufacture of the Long March-3 rocket.**
“ Also, in 1995, the China Import and Export Bank functioned as a guarantor for a credit
of $100 million taken by the Asian-Pacific Satellite Telecommunication Ltd. (APT), which
had applied for a $230 million loan from a French bank. The loan will be used for launching
the Apstar-1A and Apstar-2R satellites in late 1995 and early 1997, respectively. In view of
the fact that the Chinese side has provided 48 percent of the total investment in these
projects, the China Import and Export Bank was willing to provide such a credit guarantee.”
These examples have proved that taking bank loans is a practical and efficient way for
China’s space industry to raise funds as a supplement to insufficient state investment. And,
bank loans encourage the development of space technology in an efficient manner.
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E. Making Use of GATT/WTO Membership

Next, China could continue negotiations on its membership in the General Agreement on
Tariffs and Trade/World Trade Organization (GATT/WTO). As one of the world’s largest
international economic organizations, GATT/WTO’s purpose is to promote just and fair
free trade and economic growth in the world. China has negotiated for membership in
GATT/WTO for more than nine years. Although many problems are yet to be resolved, the
Chinese Government is still working hard to reach this goal. In view of the expectation that
China is likely to return to the organization no later than 1996, China’s space industry
should evaluate the impact of China’s entry into GATT/WTO on its international activities,
and adopt appropriate measures to fully enjoy its proper rights and undertake the tasks
ahead.

Without GATT/WTO membership, China’s space industry has been unable to partici-
pate fairly in competitions for international activities. After China returns to GATTI/WTO,
however, this will no longer be the case. China would considerably enhance the quality and
level of its science, technology, and industry after returning to GATT/WTO. China’s space
industry can make direct use of the favorable conditions of GATT/WTO to bring in more
advanced foreign components, technologies, equipment, and even prototypes. This will
certainly result in a significant reduction in development expenses, in shortened periods of
development, and in upgraded space technologies. Consequently, the technological level of
China’s space industry could be greatly enhanced.’

Entry into GATT/WTO presents both opportunities and challenges for China’s space
industry. It is a good opportunity, however, because the advantages outweigh the disadvan-
tages. As a member of the organization, China could establish better relations with the
international space community and develop its own space technologies more rapidly.

F. Setting Priorities

China should establish a set of goals and priorities for its space programs in line with its
limited financial resources. Based on the key technical breakthroughs that China’s space
industry has made, these goals and priorities should take into account advanced technologies
and the most urgent commercial demand at home and abroad. China’s space industry should
strengthen its efforts in basic research while tracking the latest technical developments of
developed countries. To reach these goals, China’s space industry should make the following
efforts before the year 2000: first, continue to improve the launch, control, and telemetry
capabilities of the Long March family as launch vehicles; second, develop new-type applica-
tion katellites with higher reliability and longer operating lives; third, promote high-capacity
commiunications satellites, weather satellites, and multifunctional earth resources satellites;
fourth, develop advanced ground systems; and fifth, develop manned space flight technology
ta reach the goal of building an unmanned spacecraft.”

By setting circumscribed goals, China’s space industry could focus its limited funds on
the techniques and products in urgent need of upgrading, and push forward the programs
that are critical for the development of the national economy in the near future. Of course,
extended international exchanges are helpful for setting limited goals. After reaching these
goals, China could participate in international space programs in cooperation with devel-
oped countries on an equal basis.
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G. Selective Goals in International Cooperation

China’s space industry should diversify the types of international exchange it participates in,
with a focus on quality improvement. China is now pursuing a strategy of exchanging
selective technologies in international cooperation. Space exploration and development are
arduous tasks that require the joint efforts of several countries over several decades. Along
with the advancement of space technologies, steadily increasing amounts of investment are
required in order to achieve major breakthroughs in key technologies. China recognizes this
trend, and is making an attempt to play an active role in promoting cooperation in
international space activities. However, international space technical exchange is politically
sensitive, because developed countries will not easily transfer such high technologies to other
countries. :

Over the past fifteen years, China has made much progress in international space
cooperation. Judging from practical experience, especially under present-day conditions,
China should make a great effort to improve the quality of international technical exchange
in order to diversify cooperative programs with foreign countries. The following activities
are considered to be appropriate for international cooperation:

1. Governmental agreements or accords are the fundamental element of all kinds of space
cooperation and technical exchange. China has already signed intergovernmental accords or
agreements on space issues with several countries. China should continue to work with the
governments of selected countries to reach bilateral and multilateral agreements for promot-
ing the development of Sino-foreign joint space programs and technical exchanges at
different levels. The Chinese Government should continue to encourage key government
agencies and industrial sectors to maintain extensive contacts with their counterparts in most
of the developed and developing nations, and to exchange information and views on
bilaterally interesting space projects. Both sides should sign an intergovernmental accord
once they have reached a mutual understanding on space development or certain space
issues. These intergovernmental agreements could easily dictate all kinds of space technical
exchanges, and therefore facilitate smooth cooperation at all levels.

2. Providing commercial satellite launch services is a good way for China’s space industry to
enter the international space market. Since 1990, China has successfully conducted five
launches of foreign-made satellites, at low cost and with considerable  reliability. These
satellite launch services have further trained Chinese space engineers, enhanced China’s
international prestige, and brought financial benefit to the nation. Recent failures, however,
‘have greatly hampered the efforts of the Chinese to enter into the international market. It is
‘time to reconsider the reliability and compatibility of the Chinese-made space products with
foreign satellites. If permitted by the Agreement on Satellite Technology Safeguards and the
Interface Control document, the Chinese side as a supplier of launch services should provide
the flight sequence and data of the rockets and acquire as much data as possible on satellites,
especially the vibration frequencies. Before each launch, a joint evaluation and failure
analysis group should be established, and its findings should be accepted by both the Chinese
side and satellite manufacturers. .

China can offer launch services to foreign customers at competitive prices because
Chinese rockets are made primarily of domestic materials and components that are much
cheaper than those sold on the international market; also, China’s labor cost is much lower
than that of Western countries.® Low pricing, which has been the most important reason for
China’s share of the international satellite launch market until now, will continue to attract

20



foreign customers in the future. To maintain this momentum, China is planning to general-
ize, standardize, and serialize its space products, including subsystems and components of
satellites and launch vehicles. If so, the Chinese can further reduce the cost and increase the
reliability of Chinese rockets.

Another favorable method of improving China’s satellite launch services in international
cooperative programs is to establish a space launch joint venture with foreign companies.
For example, China’s space industry can draw lessons from the newly created Lockheed-
Khrunichev-Energia International (LKEI), a joint venture formed to market the Russian
Proton rocket. In a related development, Lockheed Martin unveiled plans in June 1995 to
market the Atlas and Proton rockets together in package deals. Packaging Atlas with Proton
could also give Lockheed Martin a competitive advantage by giving customers added
flexibility, and could provide customers an alternative in case one rocket is grounded by
failure. In 1994 alone, LKEI signed up several customers for an undisclosed number of
Proton launches for the Russian side.?* LKEI has four launches scheduled for 1996, begin-
ning with the Astra 1F direct broadcast satellite for Société Européenne des Satellites of
Luxembourg. This launch will be followed by the Tempo direct broadcast satellite for Space
Systems/Loral of Palo Alto, California in the second quarter of 1996. Next will be a satellite
for the International Mobile Satellite Organization (Inmarsat) of London, and then for
PanAmSat of Greenwich, Connecticut.®

Based on LKED’s successful experiences, China’s space industry could single out a few
Western space companies with good credit, and establish a joint venture. With a focus on the
Asian-Pacific region, the venture could offer launch services for Western satellites. Accord-
ing to a Sino-American accord concluded in March 1995, China is allowed to launch eleven
satellites to geostationary transfer orbit over the next seven years, in addition to another four
already under contract. This quota is good for China. In the coming years, China will also
launch twelve Globalstar satellites by one Long March-2E rocket, and twenty-two Iridium
system satellités by eleven Long March-2C rockets to low Earth orbit in accord with the
ongoing negotiations with Space Systems/Loral and the contract with Motorola. Therefore,
the number of commercial launches will total twenty-seven in the next seven years, about
four launches per year. Because it will be difficult for China to acquire such orders in fierce
competition with Russian Proton and Ukrainian Zenit rockets at the same modest price, a
Sino-foreign joint venture should be established in the near future.

3. As an Asian country, China is in a competitive position in the crowded international space
launch market because many developing countries in Asia are not capable of developing and
launching satellites. Furthermore, the demand for ground systems will grow as result of the
incréasing number of satellites being launched into orbit. For. example, there has been
incre%@d demand for C-band communication earth stations from Southeast Asian countries
such as Pakistan, Thailand, Myanmar, and the Philippines after the launch of the Asiasat-1
broadcast and communication satellite.

There are many signs that the satellite launch service market in the Asian-Pacific region
will grow rapidly in the coming years. The delivery of satellite television programs to cable
systems and broadcast stations or directly to residences is the fastest growing satellite service
in the region. The satellite television market in Asia is expected to grow from nine million in
1994 to about twenty-two million in 2004. By the end of 1995, there will be more than forty
satellites serving the region, with more than one thousand transponders in total; and,
according to conservative estimates, the total number of transponders in the Asian-Pacific
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region will be doubled by the end of 2000. Simultaneously, the demand for corresponding
ground systems will also greatly increase.!

Because it possesses workable space technologies, China is in a favorable position among
countries in the Asian-Pacific region with regard to international space competition, and
should set up regional space technology joint ventures with countries in the region. Recog-
nizing that the satellite communications market was crowded, China in 1993 began discus-
sions with Singapore, Malaysia, Thailand, and U.S. Hughes Space and Communications
International Inc. to establish the Asia Pacific Mobile Telecommunications Satellite Pte. Ltd.
(APMT) in Singapore. To date, the partners have signed a primary contract and reached
most of the operating agreements. The total investment of the company is approximately $1
billion, and the Chinese side will hold 75 percent of the shares. COSTIND, the Ministry of
Electronics Industry, and the China Aerospace Industry Corporation participated in the joint
venture as partners. The company plans to procure a geostationary communications satellite
to provide broadcasting and telephone services to all Asian countries. The company has not
yet chosen a manufacturer for the satellite, which is expected to be launched in late 1997.4

4. In developing countries, environmental problems caused by industrial development are
worsening, and natural disasters cause huge losses every year. The governments of various
countries have started to attach greater importance to these problems, and plan to spend
more money on using space technology to solve them. Most of the countries of the world are
increasingly making use of weather information and environmental monitoring. Accord-
ingly, there is room for international space cooperation in the field of earth observation and
remote sensing. China will have three or four stationary meteorology satellites and earth
resources satellites in sun synchronous and geosynchronous orbits by the end of 1997,
enhancing its satellite remote sensing capability. Providing and exchanging remote sensing
data and satellite photographs with other countries, especially the Asian countries, will
benefit China and its partners.

Conclusion

Facing unprecedented competition in the international space launch market, the central
authorities in Beijing should support the efforts of China’s space industry to break a new
path in cooperation with world space powers. The top leadership should dictate a national

_strategy on international cooperative space projects, based on a thorough analysis by
‘government agencies and space industrial facilities of China’s past international collabora-

fion in space. The strategy should consist of principles for urging China’s space industry to
engage in certain international cooperative space projects closely related to the nation’s
space development goals and overall economic development program.

Beijing must exercise unified leadership over international cooperative space projects,
and must take solid measures to make the Space Leading Group as powerful as the famous
CCP Central Special Commission. The group must be granted the authority to exercise
concerted leadership and provide overall direction to ensure that China’s space industry is
capable of carrying out its assignments in the joint projects.

In order to fill the gap between the space technologies of China and those of developed
countries, China’s space industry should focus its limited funds on upgrading the most
needed techniques and products and pushing forward the programs most critical for the
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development of the national economy in the near future. Specifically, efforts should be
focused on making breakthroughs in key space technologies.

In order to maintain and develop space capabilities that can match those of advanced
countries, the state should increase investment in space industry and explore new financial
sources. An investment of 0.035 percent of GNP in space programs is insufficient to keep
China in the international club of space powers. One strategy is for the space industry to first
raise funds from those government agencies that would benefit from the specific space
program under development, and then to pursue bank loans that would encourage the
development-of space technology in an efficient way. As a member of GATT/WTO, China
could establish better relations with the international space community and develop its own
space technologies more rapidly.

Finally, China should improve the quality of technical exchange in international coop-
eration in an attempt to diversify cooperative programs with foreign countries. In view of the
fact that governmental agreements or accords are the fundamental element of all kinds of
space cooperation and technical exchange, China should continue to work with the govern-
ments of selected countries to reach bilateral and multilateral agreements for promoting the
development of Sino-foreign joint space programs and technical exchanges at different
levels. For example, China could set up regional joint ventures in space technology with
countries in the Asian-Pacific region. The Chinese Government should continue to encour-
age key government agencies and industrial sectors to maintain extensive contacts with their
counterparts iri most of the developed and developing nations, and to exchange information
and views on bilaterally interesting space projects. Providing and exchanging remote sensing
data and satellite photographs with other countries, especially the Asian countries, will
benefit China and its partners. Although many difficulties remain to be overcome, there is
room yet for China to further develop its space industry through extensive international
cooperation.
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