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Foraword

The rature of global space activities has changed radically over the last decade.
No longer are the United States and the Soviet Union the only countries capable of
placing satellites into Earth orbit or sending interplanetary probes into deep space. Europe
and Japan now have substantial space programs and have developed commercially
competitive space systems. Several newly industrialized countries are well along in
building their own space programs. In addition, the U.S. private sector has recently
expanded its interest and investment in space technology. As this report makes clear,
these changes have strong policy implications for the U.S. Covernment space program
and for the U.S. private sector.

This report presents the major findings of an assessment requested by the House
Committee on Science and Technology and the Joint Economic Committee, on inter-
national cooperation and competition in civilian space activities. The United States
still enjoys a strong competitive position in most space technologies and in space science.
There continues to be broad support for a long-term public commitment to civilian
space activities. But precisely because of our achievements—and those of other space-far-
ing nations—the number of opportunities (and associated costs) that lie before us re-
quire a thoughtful articulation of space goals and objectives.* Such goals should re-
flect a broad public consensus, including, but not limited to, those with obvious stake
holdings in the space program. Defining these goals may be essential if the United States
hopes to maintain its position of leadership at a reasonable cost. The newly appointed
National Commission on Space, which OTA proposed as one option in an earlier re-
port (Civilian Space Policy and Applications), could help to focus the national debate.

Maintaining a space program well integrated with other national objectives will
also require attention to the quantity and quality of cooperative international space
projects. This report makes clear that the United States must cocperate in space in
order to stay competitive.

In the course of this assessment OTA completed two technical memoranda, pre-
pared at the request of congressional committees. UNISPACE '82: A Context for Co-
operation and Competition, was requested by the House Committee on Science and
Technology and the Joint Economic Committee. Remote Sensing and the Private Sec-
tor: Issues for Discussion was requested by the House Committee on Science and Tech-
nology and the House Committee on Government Operations. Some material in this
report is discussed in more detail in these technical memoranda. A list of these and
other related OTA reports appears on the next page.

In undertaking this assessment, OTA sought the contributicns of a wide spectrum
of knowledgeable and interested individuals. Some provided information, others re-
viewed drafts of the report. OTA gratefully acknowledges their contributions of time
and intellectual effort.

“For an initial suggested st of such goals and objectives, see Crvilian Space Stations and the U S Future in Space
{Washington, DC U S Congress, Office of Technology Assessment, OTA-STI-241, November 1984)

JOHN H. GIBBONS
Director
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Chapter 1
EXECUTIVE SUMMARY

OVERVIEW

The United States has lost its monopoly in
Western space technology and operations; over
the past decade, Europe and Japan have devel-
oped the means to compete as providers of
space-related gocds and services. At the same
time, major U S. firms have expanded their in-
terest and investment in the commercial appli-
cations of the technologies of outer space. Both
developments affect the ways that nations now
cooperate in space. Unfortunately, U.S. policies
have not adapted fully to the effects of increased
foreign competition, nor, outside of sateliite tele-
communications, has the United States developed
ways to involve its private sector effectively in ap-
plications of space technology. Moreover, it 's less
and less appropriate to make “’space policy”’ in
isolation from the broader agenda of domestic
and international commerce and foreign affairs.

Alterations in the political, economic, and tech-
nical context of space activities raise four major
international concerns for Congress: the state of
U.S. competitiveness in space technologies, the
role of the U.S. private sector in space, the access
of U.S. firms to international markets, and the ef-
ficacy of U.S. participation in international coop-
erative space projects and organizations. Because
of these concerns, and because of their interest
in developing policies to enhance tte overall
scientific, technological, and economic strength
of the United States, the House Committee on
Science and Technology and the Joint Economic
Committee requested this assessment.

The report assesses the state of international
competition in civilian space activities, ex ‘lores

U.S. civilian objectives in space, and suggests al-
ternative options for enhancing the overall U.S.
position in space technologies and space science.
It also investigates past, present, and projected
international cooperative arrangements for space
activities and examines their relationship to com-
petition in space. In keeping with the internation-
al focus of this assessment, the report discusses
the relationship between space policy and for-
eign policy. It analyzes domestic policy issues
only insofar as they affect our ability to sell goods
and services abroad or to cooperate effectively
with other nations. It does not assess policies re-
lated to the military and intelligence space pro-
grams except to the extent that they affect inter-
national civilian activities in space.

CONTEXT

Emergence of International
Competition

Althcugh the U.S. civilian space program re-
mains the benchmark by which other non-Com-
munist nations judge the progres. of their own

space programs, japan and the Western European
space powers (especially France) are now able to
compete with the United States in supplying some
space-related goods and services. Other countries,
notably the Soviet Union, Canada, India, Peoples
Republic of China, and Brazil, produce space

Q 3
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4 ¢ [nternational Cooperation and Competition in Civilian Space Activities

Photo credits. European Space Agency, complements of National Aeronautice and Space Administration

Launch of Ariane (left), ceveloped by the European Space Agency and marketeg by
the French corporation Arianespace, S. A. Launch of Space Shuttle
Columbia (right), Nov. 28, 1983, carrying the European-deveioped Spacelab

17




Ch. 1—Executive Summary ¢ 5

items but do not participate [extensively]' in the
international export market. Most space-capable
nations have sought to use their space assets as
political instruments for cementing ties with
friends and allies and for winning new friends and
influence in the developing world.

Space-related international commerce is likely
to increase in the next decade, but, except for sat-
ellite communications, will continue to be shaped
more by the political, military, and economic in-
terests of national governments than by market
developments. In the satellite communications
sector, which has become part of the larger tele-
communications industry, technology-driven
market developments are forc.ng governments
to change their regulatory structures.

The emergence of foreign competition presents
both a challenge and an opportunity to the
United States. The European Space Agency (ESA),
which pools the space interests and the financial
and industnal resources of several European
countries, is an important vehicle for develop-
ing European competitive ability in space-related
coramerce. Its largest single project, the Ariane
expendable launch vehicle (ELV), built under
French leadership, now competes directly with
U.S. launch services. ESA’s second largest pro;-
ect, the Spacelab, built under West German lead-
ership, has increased European cooperation with
the United States in activities involving humans
in space. It has also assisted West Germany to
gain important expertise in building space habi-
tats, thereby helping to set the stage for possible
later competition with the United States.

Outside of the ESA framework, the i rench Gov-
ernment has established and promoted particu-
lar space businesses (launch services and remote
sensing) that compete in the world market. West
Germany, as well as France, and to a lesser ex-
tent, the United Kingdom and Italy, invest in space
activities for more general purposes: to conduct
basic scientific research; to enhance the techno-
logical capabilities of national industries; to
realize some of the technological and economic
benefits of space applications; and to develcp

"This 1s beginning to change Canada. for example, had more
than $300 miiion in export contracts in 1984 The Soviet Union
and China have offered to sell space transportation services ]

ERIC
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Photo credit: National Aeronautice and Space Adminietration

The European-built Spacelab-| module and attached
pallet being prepared for instaliation in the
cargo bay of the space shuttle orbiter
Columbia, Aug. 16, 1983

space-related equipment industries. European
governments are developing their space-related
industry behind protectionist barriers where buy-
national governm:nt procurement is the rule. A
number of European firms are now able to par-
ticipate in international space markets.

Like the other space powers, Japan has as-
sumed that a government space program will ul-
timately contribute to national economic well-
being. It has not specifically identified space in-
dustries as "'targeted’’ for special emphasis in ex-
port competition; instead it seems to be aiming
to create a sizable space-related industry increas-
ingly independent of U.S. technology and equip-
ment. Although they now compete internation-
ally only in electronics components and ground
stations, Japanese firms will be well positioned to
become major competitors in international mar-
kets for space-related equipment and services by
the early 1990s. Under internal and U.S. pres-
sures, Japan has recently opened its market to
a limited degree 1o U.S. suppliers of satellites anc
telecommunications equipment.

18




6 ¢ International Cooperation and Competition in Civilian Space Activities

Although the Soviet Unior. has the technologi-
cal potential to compete with other countries for
commercial services, space competition between
the United States and the Soviet Union will con-
tinue to be more political and military than eco-
nomic. Both nations today spend more on mili-
tary than on civilian activities in space and make
heavy use of space for purposes of geodesy, nav-
igation, weather forecasting, reconnaissance, mis-
sile-launch warning, and communications. They
are beginning to compete in developing weap-
ons for use in space.

In space-related equipment and some service
markets, international commercial competition
outside of the European and Japanese markets
occurs in countries like Brazil, India, and Aus-
tralia, which desire to develop domestic satellite
communications, and in INTELSAT and INMARSAT 2
but the largest market where substantial open
competition in sales of ecuipment takes olace is
the U.S. domestic market. U.S. firms continue to
dominate both markets, although Japanese ground-
equipment sales have been substantial in devel-
oping countries.

In satellite communications services, inter-
national competition i1s currently almost non-
existent, except to a limited extent in North Amer-
ica. Carriers typically must hand off communi-
cations at foreign borders or at the geostationary
orbit, and are not allowed to sell full international
services to consumers. In addition, INTELSAT has
monopoly ownership of intercontinental satellite
communications facilities, but major U.S. carriers
and other firms are challenging this international
regulatory management.

U.S. Private Sector Activities in Space

Some of the largest U.S. corporations are now
heavily involved in space-related activities, espe-
cially satellite communications. Other firms are
beginning to invest in developing their own space
transportation, remote sensing, and materials
processing systems. Many corporations derive sig-

2INTELSAT s a 108 [now 109}-country organization carrying two-
thirds of the world’s international communications INMARSAT is
a 37 [now 42]-country orgamzation which was established in 1979
to facilitate maritime communications across the world’s shipping
lanes COMSAT Corp has been designated by the U.S Govern-
ment to serve as the U S representative to both orgamzations

ERIC
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nificant revenues from producing specialized
space-related equipment.

However, except for satellite communications,
significant barriers of high cost and high techno-
logical and economic risk continue to deter invest-
ment. In space transportation and remote sens-
ing, competition from U.S. Government-operated
systems is a significant impediment. Nevertheless,
fueled by technological advances and Govern-
ment policy, the trend is toward more U.S. pri-
vate investment in space systems. If current trends
continue, there will be a wide array of privately
financed space activities by the mid-1990s.

One continuing difficu't task facing the U.S.
Government will be to foster, in concert with the
private sector, an efficient transition from the cur-
rent preponderance of Government investment in
civilian space activities to greater private sector
investment in the 1990s. Such a transition
occurred easily in satellite communications, be-
cause the demand for t.:lecommunication serv-
ices was already established and satellite circuits
were an immediate cos*-effective way to accom-
plish what was already being done on Earth. In
new technology sectors, with small and uncertain
demand, and little institutional infrastructure, the
process of transition is likely to be difficult and
highly specific to the sector. The process will re-
quire periodic attention from Congress. In these
sectors, Government may be able to foster effec-
tive transitions by orienting its research and de-
velopment (R&D) activities toward realistically
evaluated market demand and by involving in-
dustry early in the process. One such strategy is
the National Aeronautics and Space Administra-
tion’s (NASA) Joint Endeavor Agreement (JEA),
through which the private sector is encouraged
to share costs with NASA on projects having sig-
nificant research objectives and potential com-
mercial application.

International Cooperative Activity

Space is by nature and treaty an international
realm. The United States has played the leading
role in internaticnal cooperative activities by shar-
ing the fruits of its rese arch with developing coun-
tries, assisting other industrialized nations develop
their own space capabilities, and by helping to
establish the international 1egal regime in sg ace.

19




Ch. 1—Executive Summary ¢ 7

U.S. cooperative space projects continue to
serve important political goals of supporting global
economic growth and open access to informaticn,
and increasing U.S. prestige by expanding the vis-
ibility of U.S. technological accomplishments. U.S.
noncommercial international space projects have
been managed principally by NASA, and aided
by the National Oceanic and Atmospheric Ad-
ministration (NOAA) and the Agency for Inter-
national Cevelopment (AID). These projects also
support U.S. economic, scientific, and techno-
logical goals of obtaining access to countries for
tracking stations and ground-receiving stations,
influencing the space programs of other coun-
tries, and expanding research opportunities for
U.S. scientists by sharing costs with other
countries.

The examples of INTELSAT and INMARSAT,
two commercially successful international coop-
erative organizations, illustrate that countries with
political differences can cooperate to pursue
common social, political, and economic goals in
space. INTELSAT, in particular, by establishing
new communications links and using advanced
technology, has served an expanding interna-
tional market for telecommunications and serv-
ices. It has been a large buyer of U.S. satellites

Until recently, the United States had a virtual
monopoly on the conduct of cooperative inter-
national programs in space (at least in the West).
Now, in part because of the very success of U.S.
efforts to invoive the international community,
other nations—especially Japan and some Euro-
pean nations—have developed their own hilateral
cooperative programs. The Soviet Union contin-
ues to expand its international cooperative rela-
tionships in science and space applications. As
a result of these circumstances, the United States
is now one of several potential partners in coop-
erative space projects.

Developing countries will continue to depend
on the Uaited States and other industrialized na-
tions for help in expanding their own capacity

to use and develop space technology. If the
United States wishes to reap the full economic and
political benefits of its space program, its coop-
erative applications program must continue to in-
volve the developing countries, especially becaase
they are beginning to represent a significant mar-
ket for space-related goods and services.

The United States participates in various inter-
national organizations and meetings on space.
Improved U.S. preparation for these international
forums could result in more favorable treatment
of U.S. interests and concerns. U.S. experience
at UNISPACE 823 and the International Telecom-
munication Union (ITU) Plenipotentiary* demon-
strated tnat such improvements will require long-
term domestic policy goals for outer space; more
effective coordination among U.S. agencies and
the private sector; greater continuity of person-
nel; and recognition that our critics may also rep-
resent important future markets. The series of ITU
meetings in the 1980s and 1990s, including
ORB’85 on the geostationary orbit, will present
occasions where U.S. policy will be tested.

35ee UNISPACE ‘82 A Context for Cooperation and Competi-
tion—A Technical Memorandum, OTA-TM-ISC-26 (Washington,
DC. U.S Congress, Office of Technology Assessment, March 1983).

The ITU Plenipotentiary Conference was held in Nairobi in Sep-
tember 1982 Sec hearings before the Subcommittee on Interna-
tional Operations of the U S House Committee on Foreign Affairs,
teb 22, 1983
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SPACE APPLICATIONS

OTA examiiied a range of space technologies.
Each 1s at a d:fferent stage of commercial devel-
opment or Government operational status. Each
therefore presents a different set of potential op-
portunities.

Space Transportation

The emergence of competition from foreign and
U.S private sellers of launch serviccs requires a
reassessment of the U.S. Government’s traditional
role as a provider of launch services to commer-
cial interests. The Government must examine
whether and how it should continue to use the
Shuttle in competing for foreign and domestic
commercial launches.

The entry of ESA’s Ariane booster into the in-
ternational launch vehicle market brought an end
to NASA’s monopoly in providing space trans-
portation services to commercial entities and for-
eign governments. Eventually Japan will also ke
able to offer competitive commercial launch serv-
ices; still other nations are developirg their own
means to launch payloads. In some respects, na-
tional launch vehicle programs can be compared
to national airlines: some are conducted primarily
for profit, while others play a role which is clearly
linked to perceptions of "prestige’” and *'national
self-image.” For these reasons, U.S. competitive
strategies based on price or superior technology
alze will not prevent foreign entry into the launch
services business. Nations that possess the com-
mitment and the minimum economic and tech-
nical resources necessary to develop launch sys-
tems will take some share of the total world
market.

Although there are a number of potential en-
trants, launch service competition for the next
decade is lkely to be primarily between NASA,
operating the Shuttie, and Arianespace, S.A., the
French corporation® which markets the Ariane.
Both systems use technology developed by gov-
ernments and compete primarily for the launch
of large geosynchronous communication satellites.

[The French Government owns (through CNES) 34 percent of
Arniavespace The balance s owned by European banks and aero-
space firms |
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The Shuttle, although technically more sophisti-
cated than the Ariane, has no special advantage
in this market. In addition, several U.S. private
firms ara competing in offering launch services.

A large percentage of potential launch business
will undoubtedly be removed from international
competition. For instance, with few exceptions,
neither the U.S. Government nor the Japanese
or European governments are expected to make
launch procurement decisions under competitive
international bidding. Such restrictive trade prac-
tices could be altered by international agreement
in the distant future; in the near future, however,
it is unlikely that there will be effective coverage
of launch services under either government-pro-
curement or trade-in-services agreements.

Much of the competitive part of the market will
consist of private U.S. communications carriers
putting up U.S. domestic satellites. INTELSAT,
INMARSAT, and a few countries will also pur-
chase satellite launching services competitively.
Customers will base their choice on price (includ-
ing the cost of financing), the reliability of launch
and schedule, the relative ease of planning and
processing payloads, the cost of insurance, and
the availability of coproduction and other offsets.
As with all large international contracts, political
considerations will undoubtedly play a role.

The Administration policy on launch vehicle
commercialization is ambiguous. On May 16,
1983, President Reagan announced that the U.S.
Government fully endorsed and would facilitate
the commercial operation of ELVs by the private
sector.® However, the President also stated that
the Shuttle is the ""primary launch vehicle of the
U.S. Government’” and that it would continue
to be available for domestic and foreign commer-
cial users. The President’s policy encourages ‘‘free
market competition among the various systems
and concepts within the U.S. private sector,”’ yet
leaves the Government-subsidized Shuttle as the
main competitor to the private sector’s efforts to
market ELV services.

The Titan, the Atlas-Centaur and the Delta launch vehicles have
all been the target of efforts to commerciahize existing ELVs Other
smaller, private expendable taunch vehicles are in development

S a
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Current competition in space launching services from Earth to orbit s between
these five launchers

Current Shuttle prices were developed to en-
courage users to transfer their business from the
trusted ELVs, then operated by the Government,
to the Shuttle. According to NASA, launch prices
for the 1986-88 period will be based on the “out-
of-pocket’’ costs, that is, those costs which a com-
mercial payload adds to a mission on the assump-
tion that it would otherwise fly partially empty

ERIC
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when carrying a Government payload. Current
and projected pricing policies for commercial pay-
loads allow the Shuttle to compete with Ariane’s
prices while earning some revenue and support-
ing other important national space goals; however,
these policies decrease the probability that U.S.
private firms will be economically successful in
providing competitive launch services.
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The United States can meet the challenge of
competitive foreign launch services by favoring
either the Shuttle or private ELVs for commercial
payloads. If the demand for launch services were
to increase dramatically, both kinds of vehicles
might successfully offer commercial launch serv-
ices; but since a dramatic increase seems unlikely
in the 1980s, the United States must choose
which course it intends to follow.

Continuing to favor the Shuttle, by pricing pol-
icy or by other means, would reinforce its status
as the centerpiece of the U.S. space program and
support the pursuit of other Icng-term space goals
such as building space stations, encouraging the
development of manufactui ngin space, and in-
vestigating new military space technologies. Such
a decision would likely increase the cost to the
taxpayer of the U.S. space program if it leads to
additional subsidized Shuttle flights.

In order to spur the growth of an internation-
ally competitive, private ELV industry, it would
probably be necessary 1o limit the Shuttle primar-
ily to Governmerit launches or to increase the
price of commercial Shuttle flights substantially.
Additional support might be given to fledgling
launch companies in the way of low-price access
to Government launch facilities, assured launches
(e.g., the Air Force’s recent desire to purchase
10 ELVs), and a regulatory environment condu-
cive to private investment.

Allowing commercial ELV firms to compete
profitably might result in the emergence of a thriv-
ing, mature private space transportation indus-
try in the United States by the 1990s. Because
the Ariane and U.S. ELV's have comparable ca-
pabiiities, such a decision might also allow the
Government-subsidized Ariane to capture a larg-
er portion of the international launch market than
it would if it were competing against the subsi-
dized Shuttle.”

’Relatively powerful trade remedies for unfair foreign competi-
tion against U S goods and services are available to the Govern
ment Recently, for example, Transpace Carriers, Inc, the com-
pany seeking to commercialize the Delta launcher, applied to the
President to prohibit Arianespace from marketing its services in the
United States and to penalize U $ imports from the countries sub-
sidizing Arianespace, S A, under Secuon 301 of the Trade Act of
1974
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Satellite Communications

Unlike other technologies discussed in this
report, satellite communications technology has
passed from Government-dominated investment
to commercial status. Civilian satellite commu-
nications is now fully established within the over-
all telecommunications industry.

Competition in International Satellite
Communication Services

In the United States, increasing numbers of
satellite communications service providers, and
types of services, have forced examinatior. of the
structure of the international satellite communi-
cations industry. In particular, several U.S. com-
munications corporations have recently applied

23
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for authority from the Federal Communications
Commisston (FCC) to launch satellites to provide
transatlaniic satellite communications services.
The United States must soon decide whether it
wishes to continue its past support of INTELSAT
as the only provider of intercontinental satellite
communications facilities® or whether it will per-
mit U.S. finns to launch independent and/or com-
petitive satellites. Preventing U.S. firms from own-
ing independent international satellite facilities
would close off certain potentially profitable op-
portunities to them. But INTELSAT’s monopoly
status is strongly supported by many other gov-
ernments. The United States must therefore weigh
the interests of the U.S. private sector against
other foreign policy objectives and existing in-
ternational agreements.

The Government must also decide how vigor-
ously to negotiate with other countries to advance
the interests of its consumers and producers in
other areas of international trade in satellite
telecommunications services. Regulatory regimes
in other countries prevent private carriers from
competing freely in international communica-
tions service markets. Other nztions typically re-
quire that communications reaching their terri-
tories be handled by their governmental tele-

sAlthoug" [almost] all commercial intercontinental satellite trat-
fic must pass through INTELSAT, regional systems provide hmited
international services in the regions they serve
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communications monopolies and accept traffic
only from designated U.S. carriers in each mar-
ket segment. Among the alternatives are: 1) bi-
lateral negotiations with individual countries with
the short-term objective of access for additional
U.S. carriers; and 2) longer term multilateral ne-
gotiations on a general GATT? code on trade-in
services.

All of the foregoing has resulted in a situation
where U.S. consumers have fewer price-service
options in international than in domestic telecom-
munications markets. Moves toward freer inter-
national competition would be consistent with
domestic steps toward deregulation and with re-
cent U.S. efforts to secure fairer international
trade.

Demand for Satellite
Communications Services

Demand for all international telecommunica-
tions services is now probably increasing at 10
percent or more per year. Withiu this, demand
for satellite communications services is alsc in-
creasing rapidly, but whether its growth will con-
tinue th.ough the 1990s is highly uncertain. Sat-
ellite services will continue to dominate long-
distance international conimunications at least un-
til 1388, when the first transatlantic fiber-optic
cable is scheduled for operation. In the 1990s, an-
nual growth in the demand for international sat-
ellite communications services could range from
zero to a rate equal to the growth of international
communications as a whole, depending on the
relative shares of satellites and fiber-optic cables.
The shares of satellites and cables will depend
in turn on consumer preferences, business incen-
tives, industry structure, and above all, on regu-
latory decisions. It is unlikely that the total de-
mand for international satellite communications
will decline during the 1990s.

Competition in Satellite Communications
Equipment Market

U.S. satellite communications equipment firms
continue to dominate the relatively open inter-
national markets, including the U.S. domestic
market. However, access by U.S. producers of

9General Agreement on Tanffs and Trade
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This is one of three INTELSAT communications satellites stationed over the Atlantic Ocean
INTELSAT's two other Atlantic Ocean satellites, Major Path | (325 5 €) and Major Path 2 (341 5' E),
have similar configurations

S0URCE National Aeronautics and Space Administration

satellites and other satellite communication;
equipment to most industrial country markets is
restricted by “’buy national’’ policies on the part
of post, telephone, and telegraph agencies (PTTs)
or consortiums of PTTs, who are the primary pur-
chasers of such equipment. Most governments
purposely excluded their PTTs from coverage
under the GATT code on government procure-

Q. 25
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ment, and thus multilateral trade remedies are
not available.

Some bilateral progress has recently been made
on opening up the Japanese communicatione sat-
ellite equipment market to U.S. suppliers, but
European markets remain tightly protected.
Meanwhile, deregulatory and antitrust actions in
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the U.S. domestic long-distance telecommunica-
tions market have opened up the U.S. equipment
market to international competitors. Consequent-
ly, foreign communications equipment manufac-
turers have greater access to the U.S. market than
U.S. sellers have to theirs.

Advanced R&D

Although some level of Government R&D fund-
ing may be necessary to maintain the competi-
tiveness of the U.S. s..ellite communications
equipment industry, Congress must determine
how much is appropriate. increasing congestion
in the geostationary orbit over t..e Western Hemii-
sphere for satellites using frequencies in the C-
band (6/4 GHz) and Ku-band (14/12 GHz) may
create a market opportunity for Ka-band (30/20
GHz) satellites in the 1990s. This opportunity,
along with potential competition from foreign sat-
ellite system manufacturers, has led to the NASA
Advanced Communications Technology Satellite
(ACTS) program, which would develop a Ka-band
system. ACTS components would be more ad-
vanced than Ka-band technology under devel-
opment in Europe or Japan;'® some aspects of
ACTS technology would also be applicable ir: sat-
ellites operating in the C- and Ku-hands.

Some satellites operating in the Ka-band may
well be launched in the late 1980s. Hughes Air-
craft Co. has already appled for permission to
launch two. As planned, they would also be less
advanced than the proposed ACTS system, but
Hughes questions whether an ACTS-type system
would be commercialiy viable. Depending on its
perception of the threat of subsidized foreign
competition and the capabilities of the U.S. pri-
vate sector to meet it, Congress could: 1) con-
tinue to fund the full ACTS program through the
flight testing stage, 2) fund only minimal commu-
nications satellite research, or 3) fund only that
part of the ACTS research that can be carried out
on the ground or in small-scale Shuttle experi-
ments (on tk2 assumption that the private sec-
tor will finance spacecraft tests of commercially
viable innovations or that spacecraft tests could
be postponed until foreign plans were clearer).

19[Two Ka-band satellites were launched by Japan in 1983 This
year it expects to launch a third |
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Participation in the International
Telecommunication Union

Because most of the communications satellites
over the Western Hemisphere belong to U.S. pri-
vate firms or the Government, the United States
has an interest in protecting the current method
of allocating slots in this hemisphere’s portion of
the geosynchronous orbit. Slots are now regis-
tered by the International Telecommunication
Union (ITU) according to a policy of "first-come,
first served.”’* However, many countries of Cen-
tral and South America, along with other devel-
oping countries, espouse the principle of a priori
allotments, whereby countries would be assigned
slots in advance of actual need.

The ITU has called the 1985-88 World Admin-
istrative Radio Conference ('’Space WARC"') to
consider international arrangements tor planning
and implementing the use of communications sat-
ellites in the geosynchronous orbit. (The particu-
lar meeting which will do so in 1985 is known
as ORB’85.) If the United States faced a limited
allotment of geosynchronous slots, it would be
obliged to deploy substitute capacity in the Ka-
band or in fiber-optic cables, presumably incur-
ring additional costs.!" One such cost might be
the premature obsolescence of certain C- and Ku-
band ground equipmeni. If C- and Ku-band slots
had to be rented from countries to which they
had been assigned a priori, such rents would also
be an extra cost to U.S. consumers of satellite
communications. Participation in ORB’85 will re-
quire careful planning and coordination among
several U.S. Government agencies and the pri-
vate sector. An isolated, ccmbative stance in
ORB'85 on the part of the United States against
a priori planning could lead to difficulties in solv-
ing other international telecommunications is-
sues. In particular, ill-considered U.S. actions that
disrupted the ITU’s decisionmaking processes
could lead to changes in international arrange-
ments for allocating and assigning frequencies to
civilian and military communications in general.

*[This does not, however, entitle the coi ~try or the private firm
to retain the geostationary slot indefimtely. See ch. 6.)

N[This supposes that the C and Ku bands would be saturated,
under given orbital spacing If not, substitute capacity would not
be required. Large amounts of domestic fiber optic cable capacity
will be installed 1n the 1990s, in any case ]

2t
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Remote Sensing From Space

Land Remote Sensing"?

The U.S. Landsat system is currently the only
civilian land remote sensing system from which
worldwide data are available. By 1990, several
other countries, including Canada, France, Japan,
and perhaps the Soviet Union, expect to deploy
competing systems to sense the oceans and the
land. France is treating its Systeme Probetoire
d’Observation de la Terre (SPOT) as a commer-
cial enterprise and has organized to market Earth
resources data when the system becomes -rer-
ational in 1985.

NASA devclopad the Landsat system and man-
aged it as an R&D project until January 1983;
Landsct is now managed by NOAA as a Govern-
ment oporational system. Landsat 5, launched in
March 198, is expected to be the last in the Gov-
ernme- t's Landsat series. Although NASA and
NOAA will continue advanced research on new
sensors and data processing techniques, using the
Shuttle to test new methods, the Administration
and Congress are now moving to transfer the
operation of land remote sensing to the private
sector.

Although the small size of the present market
for Landsat data and consequent high economic
risk'3 stand as major impediments to full commer-

2Gee also Remote Sensing and the Private Sector: issues for Dis-
cussion—A Technical Memorandum, OTA-TM-ISC-20 (Washington,
DC US Congress, Office of Technology Assessment, March 1984).

“IThe current annual market for Landsat data is about $10 mil-
hon Satellite capital costs (for a 5-year lifetime) are likely to be great-
er than $100 million
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Photo credit: SPOT image Corp.

Artist’s conception of the French SPOT remote sensing
satellite. Property of CNES, France

cialization, several private firms have expressed
interest in providing land remote sensing data
commercially. Phased transfer to private hands,
in which a designated private firm uses its com-
mercial skills to develop a market for Landsat data,
may result in an overall market for data and serv-
ices adequate to support both a self-sufficient land
remote sensing business and the entrance of more
than one data seller.'

Without sufficient oversight, transfer of land
remote sensing to the private sector would nega-
tively affect our relationships with other nations.
In view of the continued importance of the “‘open
skies’’ principle to the United States, recent leg-
islation's continues the policy of nondiscrimina-
tory sales of land remote sensing data. Not todo
so would be harmful to many U.S. foreign poli-
cy interes ., not just those involving outer space.

“H R. 5155, passed by Congress June 28, 1984, provides for &
phased transfer {Public Law 98-365).
“H.R. 5155 [Public Law 98-365).

_27
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Because the first commercial U.S. land remote
sensing data supplier will have a near monopoly
position, it may also be appropriate to restrict it
from entering into the value-added business't un-
til a competitive international remote sensirg in-
dustry develops. Developing country buyers may
otherwise realistically fear that there may be dis-
cnminatory access to data.

Lack of dependability of data delivery continues
to be the single most important concern of cur-
rent and potential domestic and international cus-
tomers of remotely sensed data from space. The
lengthy debate over the Landsat program has
caused both domestic and foreign customers to
limi¢ their investment in land remote sensing
hardware and services. Such limitation of invest-
ment, in turn, has impeded the development of
international markets for Landsat-derived prod-
ucts. Building a substantial market fcr remote-
sensing data will likely require sizable subsidy for
a period of years. It will also require system im-
arovements that lead to low-cost data products,
and a strong value-added industry. It will be espe-
cially important for the Government to avoid
competing with value-added firms.

Remote sensing data services are part of the in-
formation industry; interpretation and integration
of hese data with other data require extensive
use of information technology. Successful com-
mercialization of Earth resources space-related
systems is therefore directly dependent on ad-
vances in information technology that will make
data mznipulation, storage, and retrieval simpler
and less expensive. In particular, as microcom-
puters become more powerful, and as appropri-
ate computer software is developed, even rela-
tively unsophisticated users may eventually
become purrhasers of Earth resources data prod-
ucts—if their prices become sufficiently low.

The pressure for international agreements re-
quiring “’prior consent’” to acquire remotely
sensed data from another country will continue
to mount as spatial and spectral resolution im-
prove. However, if a strong, open, competitive
market for data products and data services de-
velops, such pressure is likely to ciminish.

'sValue-added remote sensing corporations process and manipu-
late remote sensing data to increase their value to the end user
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Meteorological Satellites (Metsats)

Public L.aw 98-166 prevents the sale or trans-
fer of U.S. metsat systems to private industry and
requires that they be operated in the public in-
terest. At present, the commercial value-added
market for weather data from satellites is extreme-
ly small. However, innovative applications of met-
sat data to agriculture and hydrology demonstrate
that, when properly processed and integrated with
other data, they can sometimes substitute effec-
tively for moderate n.sciution land remote sens-
ing data. Because metsat data have the advan-
tage that they are sensed and delivered twice
daily, their use for these purposes may reduce
the market for higher resolution, Earth resources
data

*,;
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As meteorological satellite systems have grown
sophisticated and consequently more compli-
cated, costs of building and operating the systems
have also grown. In contributing to the continu-
ity of international collection and analysis of envi-
ronmental data, the United States could follow
one of the following policy options:

1. 1t could continue to operate two civilian
polar orbiters and two geostationary satel-
lites and share data internationally.

2. It could operate only one polar orbiter. Re-
ducing polar-orbiter service would likely
save roughly $25 million per year, but would
lead to reduced service to Hawaii and Alas-
ka as well as to the U.S. military. It would
also reduce our abhility to share metsat data
with other nations.

3. Alternatively, the United States could join
with other industrialized nations in a joint
International system, as the Administration
has proposed. The United States could save
money on building and operating meteoro-
logical satellites and demonstrate its leader-
ship in developing space for peaceful pur-
poses by joining with other nations to build
and operate such a system.

Ocean Remote Sensing

NASA's experimental Seasat ocean remote
sensing satellite demonstrated in 1978 the utility
of collecting data on properties of the ocean from
space. Although no U.S. civilian system is now
foreseen, the U.S. Navy is planning an operation-
al ocean remote sensing satellite (Navy Remote
Ocean Sensing Satellite—NROSS) for launch in
1988 or 1989. NOAA will collect and distribute
data from NROSS. Canada, ESA, and Japan all
expect to have operational civilian ocean remote
sensing systems in the late 1980s or early 1990s.
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None of the systems by themselves will produce
the full range of useful ocean data. If all parties
were villing to coordinate satellite orbits and to
supply their data in usable form, NOAA could play
a crucial role in collecting, organizing, and dis-
tributing data from the U.S. Navy and the foreign
ocean remote sensing systems. Alternatively, at
some time in the future, it may be desirable to
develop an international ocean remote sensing
system.

Remote Sensing in Developing Countries

Most developing countries lack the basic infra-
structure to use Earth remote sensing data effi-
ciently. Because the meteorological terminals are
relatively inexpensive to install and operate, gain-
ing experience with receiving and processing
weather data may be the best way for developing
countries to build the infrastructure necessary to
utilize remotely sensed land or ocean data. At the
same time, advances in information technology
that will make it easier and cheaper to process
remotely sensed data will vastly improve the abil-
ity of the developing countries to use them. By
continuing to support remote sensing programs
in developing countries, the United States could
help these countries develop their own resources
and stimulate the international market for land
remote sensing data products.

Materials Processing ir Space

There is no international commercial competi-
tion in materials processing in space (Mi 3) be-
cause commercially significant MPS products have
yet to be developed; governments are now respon-
sible for most MPS research activities. Given the
cost and complexity of research in space, and the
limited understanding of space processing and its
supporting technology, international cooperation
in MPS research could contribute substantially to
long-term U.S. objectives in space. A few firms,
working with NASA, are studying specific proc-
esses which could result in commercial products.

The primary motivation for studying the prop-
erties of materials in space is to use a microgravity
environment for extended periods for scientific
and, perhaps, commercial applications. Operat-
ing in a near zero-gravity environment may lead

29
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to improveme-ts in controlling process variables
such as temperature, composition, and fluid flow,
and afford opportunities for understanding and
improving ground-based production methods.
Where economical, it might eventually lead to
manufacturing selected products in space.

Should MPS products prove to be commercially
viable, the United States would eventually face
market competition from other nations that are
also gathering experience in microgravity re-
search.'” Most foreign MPS activities have been
conducted by ESA under the primary sponsor-
ship of West Germany. European MPS activities
include an active sounding rocket program, the
development and use of Spacelab and related
hardware, and the development of ine reusable
free-flying platforms, SPAS and EURECA. As a re-
sult of these activities, Europe will likely become
an important source of information on the be-
havior of materials in microgravity. Japan has a
small but active sounding rocket program di-
rected toward MPS research; it has also used the
Shuttle and Spacelab to carry out experiments.
The Soviet Union has done a considerable amount
of MPS research in its Salyut space station, but
this research is unlikely to result in commercial
competition for the United States.

At present, U.S. commitment to the Shuttle and
to the development of an MPS science comm®-
nity, as well as NASA’s encouragement of cer-
tain commercial space activities, have given U.S.
industry a technological advantage. This advan-
tage could diminish over the next decade as for-
eign access to space becomes more routine and
the advantages and limitations of microgravity
technology become more widely known.

MPS research and hardware development in Eu-
rope and Japan, in addition to raising the poten-
tial for future commerdial comp=tition, have made
these countries valuable partners for internation-
al cooperation. Considering the current limited

Foreign ability to compete 1n space mar. Jfacturing will depend
strongly on availability of the Shuttle to forcign users or on the de-
velopment uf suitable foreian launch vehicles and carners.

understanding of MPS and the high cost of inves-
tigating this technology, international coopera-
tive aciivities would offer the benefit of expand-
ing the base of knowledge while sharing costs.
The United States should encourage internation-
al cooperation in basic scientific investigations or
in areas in which the United States can benefit
from foreign research (e.g., basic biomedical re-
search and research in solidification). It should
proceed cautiously in areas that might have near-
term commercial applications or in which the
United States holds a clear technological lead
(e.g., continuous flow electrophoresis and con-
tainerless processing).

Any decision to increase Government support
for MPS research should probably include in-
creases in funding for international cooperative
activities such as formal and informal exchanges
of scientific persorinel and information, and shar-
ing of facilities such as the Shuttle, Spacelab, and
European- and Japanese-built hardware Joint re-
search projecis such as the International Micro-
gravity Lab proposed by NASA, which would allow
the cooperative use of the Shuttle and foreign MPS
hardware, seem to offer significant benefits and
savings to NASA and the U.S. taxpayer.

It is impossible to predict the future size or vi-
tality of the markets for MPS products, services,
and equipment. Although in the near-term, a few
commercial MPS products will be developed, the
long-term potential of microgravity research wvill
not be known until substantially more research
has been accomplished. The potential for devel-
oping a U.S. MPS industry depends on: continued
Government-funded basic research; the availakil-
ity of reliable, low-cost space transportation; and
access to medium- or long-term MPS facilities
such as free-fly=rs or a space station. It depends
most on the discovery of commercially viable
MPS products.'®

'McDonnell Douglas and Johnson & Johnson have been work-
Ing since 1977 on processes to develop marketable pharmaceuti-
cals They hope to market their first product manufactured in space
by 1987

S
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SPACE SCIENCE

Cooperation should be designed so as to keep the manage- |

Cooperation between countries in space science ment as simple as possible.

continues to be a major source of cultural, politi- Now that ESA and Japan are able to mount ma-
cal, and social benefits. Cooperation occurs in a jor interplanetary missions, the terms of interna-
variety of modes—among individuals, institutions, tionai cooperation have changed. In the Inter-
and governments. The Infrared Astronomical Sat- national Halley Watch, for example, the Unitec
ellite (IRAS), by which several major astronomical States has assumed a supportive, rather than a
discoveries were made recently, is an excellent leading role. This change from its accustomed role
example of the high le vel of science that coop- reflects a recognition that the United States need
erative ventures can achieve. no longer rely solely on unilateral efforts to main-

tain momentum in space science generally. The
United States can now anticipate some return on
our earlier investments in the space science pro-
grams of our cooperative partners.

Exploratory niissions in astronomy and plane-
tary science are increasingly complex ard expen-
sive. Although political considerations are impor-
tant, the major driving force behind large coop-

erative space science projects will continue to be Whatever part the United States assumes in co-
the prospect of sharing costs. Yet the complexity operative space science activities, it is extreme-
of such missicns makes joint management by dif- ly important for the United States to adhere to
ferent governments, space agencies, and research its cooperative agreements. As a case in point,
institutions difficult. For this reason, international the U.S. decision in 1981 to reduce substantially
cooperative missions in which costs are shared its participation in the Interrational Solar Polar

Photo oredit: Europeen Spece Agency

The European Space Agency's Giotto comet probe is expected to pass within 100 to 500 kliometers of Halley's Comet.
Data from the Soviet Vega probes to Venus, gathered and processed by NASA, will help to guide Giotto
to a rendezvous with the comet
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Mission continues to be named as an example
of the difficulties involved ir. cooperating with the
United States.

Competition

It 1s difficult to speak of direct competition in
space science, at least among Western nations,
as every nation’s plans are known well in advance
and there is little to be gained from duplicated
research. (This was part of the reasoning behind
the U.S. decision not to send a spacecraft to Hal-
ley’'s Comet.) Relative prestige is primarily a func-
tion of previous accomplishments and available
resources.

Space science is also one way in which the
United States demonstrates its leadership in space
technology. Although the United States maintains
a leadership position in space science, as other na-
tions gain greater experience, the United States
faces increased competition in certain subfields
of space science from ESA, Japan, and the Soviet
Union. One way in which the United States can
maintain its broad base of knowledge and tech-
nology, while minimizing costs, is to continue to
cooperate with other countries, and to be aggres-

sive in proposing experiments for foreign space-
craft.

Another competitive aspect of space science,
and one which is fairly new, is the competition
for cooperative partners on scientific missions.
The Soviet Union has used such cooperation as
a way to branch out from its Intercosmos base
of Soviet bloc countries, to extend its influence,
and to acquire needed scientific/technological ex-
pertise. The recent flight of an Indian cosmonaut
aboard the Salyut 7 space station is one exam-
ple. The Soviets are continuing an elaborate pro-
gram of joint scientific projects with France. The
United States must not overlook this competitive
factor with regard to Third World interest in space
science as a means of building the infrastructure
necessary for space applications. In the long run,
the United States must remain cooperative in
space science in order to remain competitive.

rhe international market for space science
equipment and services is relatively small. Be-
cause the United States has a well-developed in-
frastructure for supplying this market, it will con-
tinue to dominate the market for the foreseeable
future.

Li.S. CIVILIAN SPACE POLICY

Analysis of the issues raised by this assessment
reveals that two major problems dominate the
organization and implementation of U.S. civilian
policies toward space: 1) there is no national con-
sensus about long-term goals and objectives in
space, and 2) the political and economic dimen-
sion of space activities now exceed the purview
of any one Government agency.

Future Goais and Objectives

To maintain focus on the Nation’s goals in
space, periodic high-level review and discussion
are required. In recent years, the Administration’s
examination of space policy has centered in spe-
cial committees organized within the White House,
and has been dominated by military and national
security, as well as yearly budgetary, concerns.

The current Administration’s space policy com-
mittee, the Senior Interagency Group for Space
(SIG space) reflects this emphasis.'® Neither the
private sector nor several agencies?® with long-
standing responsibilities in the U S. civilian space
program are represented.

Observers generally agree that the United States
needs to establish new specific civilian space
goals. One possible mechanism for encouraging
a national debate over the U.S. future in space
is the National Commission on Spadce, as author-

%The Senior Interagency Group 1s composed of representative:
from the Departments of Commerce, Defense, and State, and the
Central Inteligence Agency, the loint Chiefs of Staff, the Arms Con-
trol and Disarmament Agency, and NASA

2For example, the Departments of Agriculture and Interior, the
National Science Foundation, FCC, and AID.
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ized in H.R. 5154.2' A National Commission on
Space could, among other things, provide a pub-
lic forum for analvzing the needs of the Nation
with respect to space. It could also help to de-
velop a national consensus on new long-term
goals and objectives.22

Given the widespread and expanding uses of
space, the diversity of governmental and private
users, and the increase in international commer-
cial competition, a commission designed to rec-
ommend future policy should be as diverse and
as broadly based as possible, and include mem-
bers from the prnivate sector. The Commission
should seek input from all the Government agen-
cies with responsibilities in space, but remain in-
dependent of them. In addition to recommend-
ing goals and objectives, the Commission should
provide guidance for implementing its recom-
mendations in the context of other national goals.

It will be important for the Commission to spe-
cify the relationship of new goals and objectives
to other national goals, and to take account of
the limitations, as well as the strengths, of space
policy. Just as satellite communications have be-
come integrated into the telecommunications in-
dustry, so will other space technologies, as they
mature, become integral parts of larger, nonspace
industries. They will then gradually become less
appropriate objects of space policy, and more ap-
propriate objects of policies related to those in-
dustrial sectors they serve.

It 15 inappropriate to use space policy (which
provides direction about the future exploration
and exploitation of space), for example, to make
decisions on international trade in space-related
goods and services in isolation from the U.S.
Trade Representative, decide on the require-

Passed by Congress, June 28, 1984 [Public Law 98-361 )
2for an imtial suggested hst of such goals and objectives, see

Civilan Space Stations (Washington, DC U S Congress, Office rf
Technology Acc<ssment) [OTA-STI-241, November 1984 ].
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ments of international satellite telecommunica-
tions in 1solation from the FCC, or to plan inter-
national programs in isolation from the Depart-
ment of State. Nor should space policy per se be
used to guide the overall planning of operational
Government systems. For example, as the long
debate over the Landsat program has demon-
strated, systems that are expected eventually to
provide continuing services should be planned
primarily by those who will be expected to pro-
vide the technology, and use and pay for services.

Organizing for Spane Activities

In the past, what this Nation sought to accom-
plish in space was achieved primarily by NASA
within the broad principles and goals of the 1958
National Aeronautics and Space Act (NAS Act).
Today, the increase in foreign and commercial
activities means that other Government agencies
now play a greater role in space. Already, the De-
partments of Agriculture, Commerce, Interior,
and State, and the FCC, in conjunction with the
private sector, manage most of the civilian ap-
plications of space technology. Recently the De-
partment of Transportation (DOT) has been charged
with promoting and regulating private sector
space transportation systems.2? Strengthening U.S.
competition with other space-capable nations, or
improving our ability to cooperate effectively, will
require careful attention to the means of coordi-
nating the activities of all of the rederal agencies
with an interest in space with each other and with
those of the private sector.*

For example, the 1984 fiscal year authorization
legislation for NASA, H.R. 5154,24 amended the
NAS Act to include a provision directly related
to private sector activity in space:

The Congress declares that the general wel-
fare of the United States requires that the Na-
tional Aeronautics and Space Administration
seek and encourage, to the maximum extent
possible, the fullest commercial use of space.

BThis assignment was made by President Reagan Congress is
i ow considering DOT's role in space transportation. [Public Law
98-575, signed Oct. 30, 1984, now gives DOT regulatory authority
over private sector launch activities.]

*[The Government must also authonze and supervise private sec-
tor activities in accordance with international treaties and agree-
ments on space |

H[Public Law 98-361 )
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This provisior: directs NASA to involve itself in
the commercial exploitation of space. Yet NASA,
by itself, is not well-equipped either to choose spe-
cific technologies for commercial exploitation or
to foster the creation of new space industries.

Seeking the fullest commercial use of space will
require the direct involvement of those agencies
versed in domestic commerce and regulation, in-
ternational trade, and foreign affairs. Government
decisions regarding commercial space activities
must above all be responsive to how the actual
markets and industries involved work, and how
international competition in space industries re-
lates to international competition generally.

In order to foster effective coordination, it will
oe important for Congress to designate clearly a
lead agency for regulating a particular private sec-
tor activity. As new specific commercial space
technologies mature, agencies other than NASA
should be given primary responsibility for their
oversight. The recent designation of DOT as the
lead agency for private space transportation serv-
ices indicates how the responsibilities for oversee-
ing commercial space activitie. could be orga-
nized in the future.

The ability to pursue foreign policy obiectives
through cooperative space activities is hampered
by the fact that no single agency has control over
U.S. cooperative activities. Currently, the respon-
sibility for cooperative international civilian space
activities is divided among the Department of
State, Department of Commerce, Department of
Transportation, FCC, and NASA. The conduct of
foreign policy is the responsibility of the Depart-
ment of State, which has little expertise in space.
If the United States wishes to use its civilian space
activities to pursue U.S. foreign policy interests
more aggressively, it will be important to expand
the Department of State’s space expertise.

Cooperation and Competition
as Part of Policy

Cooperation and competition with other na-
tions are not ends in themselves; they are merely
tools with which to carry out long-term national

security, political, and economic objectives. Na-
tions have cooperated for ¥ ymanitarian reasons,
for example, in the U.S. Advanced Telecommu-
nications Satellite experiments of the 1970s or the
current U.S., Canadian, French, and Soviet SARSAT
project. They have also cooperated to obtain
technology or resources which would later allow
them to compete economically or politically. Ex-
amples of this include ESA’s work with the United
States on Spacelab and NASA’s cooperative pro-
grams involving remote sensing. European com-
petition with the United States in launch services
and remote sensing has helped to establish Europe
as an important partner for cooperation with
other nations.

If the United States wishes to retain an inter-
national leadership role in the continued explora-
tion, development, and use of space it must be
effective at both cooperation and ccmpetition.
A clear understanding of long-term national goals
and objectives and a workable division of respon-
sibilities and coordination among the various Fed-
eral agencies as well as between Government and
the private sector will therefore be essential.

Photo ored¥t: European Space Agency

Artist's view of the European-developed EURECA
space carrier being depioyed from the U.S. Space
Shuttle with the Canadian-built remote
manipulator arm
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Pinto credit: European Space Agency

The ESA EXOSAT satellite undergoing tests. EXOSAT has observed a number of X-ray emitting sources in the
Milky Way galaxy and beyond
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Chapter 2
INTRODUCTION

International cooperation and competition in
space science and technology have played im-
portant roles in the U.S. civilian space program
since its inception in 1958. Although the program
was primarily established to meet a competitive
challenge from the Soviet Union, the National
Aeronautics and Space Act identifies international
cooperatiori as a fundamental U.S. goal and
declares that "‘activities in space should be
devoted to peaceful purposes for the benefit of
all mankind’’ (sec. 102a).

For many years only the United States and
the Soviet Union had the capacity to build and
launch complex space systems. In the last dec-
ade, the Western European countries and Japan
have also succeeded in developing advanced
space systerns; in large part th2y have done this
by assimil.ting U.S. technology and expertise
through cooperative scientific and commercial
ventures with the United States.

in the 1980s, advanced foreign capabilities
have or will become comparable to those of the
United States in virtually every area of civilian
space technology except manned flight. Foreign
accomplishments now provide new opportuni-
ties for bilateral and multilateral cooperation; they
also present the challenge of greatly increased
commercial, political, and military competition.

Significant changes have also occurred in the
U.S. relationship with the developing world. A
few developing countries, resolved upon using
space technology to promote their economic
growth, have begun to press for the establishment
of international organizations and legal regimes
with the power to ensure equitable access to
space systems and resources. Such developments
are often inconsistent with U.S. policies and ob-
jectives, particularly those designed to encour-
age private competition and investment in space
activities. This has occasioned a reassessment of
the traditional U.S. support for certain coopera-
tive activities, particularly those sponsored by the
United Nations or its specialized agencies.

W

Because of their interest in maintaining U.S.
leadership in space technology, in capturing the
economic benefits of commercial space activi-
ties, and in using space technology as an instru-
ment of foreign policy, the House Committee on
Science and Technology and the Joint Economic
Committee asked the Office of Technology As-
sessment (OTA) to prepare this report.! The com-
mittees requested an assessment of “‘international
cooperation and competition in space,” that
would ‘compare the technical status of foreign
space systems . . . and investigate ways that U.S.
space applications and space science programs
could be used more effectively to further U.S.
commercial and toreign policy interests.”” They
asked DTA to examine U.S. relationships with de-
veloping ¢s well as industrialized countries and
to offer suggestions about how “‘this country can
work together with other nations for mutual ben-
efit.”’

This study builds upon the OTA report Civil-
ian Space Policy and Applications.? That assess-
ment identified international competition in space
technology as a critical issue, described the cur-
rent and projected space programs of other coun-
tries, and discussed domestic initiatives to make
better use of our own space assets. During the
course of the current study, OTA also published
two technical memoranda each of which high-
lighted important issues of cooperation and com-
petition.3 UNISPACE ‘82: A Context for Interna-
tional Cooperation and Competition focused on
U.S. participation in the second United Nations

'Letter from Congressmen Don Fugua, Ronnie G. Flippo, Larry
winn, Jr., and Harold C Hollenbeck of the U S. House of Repre-
sentatives Commuttee on Science and Technology to the Honorable
Ted Stevens, Chairman, Technology Assessment Board, Mar. 8,
1982, Letter from the Honorable Roger W. Jepsen, Vice Chairman,
joint Economic Committee to the Honorable Ted Stevens, Chair-
man, Technology Assessment Board, Mar. 24, 1982.

3Cyvihan Space Policy and Applications (Washington, DC: U.S.
Congress, Office of Technology Assessment, OTA-STI-177, june
1982).

3Technical memoranda are issued on specific subjects analyzed
in recent or ongoing OTA projects They are issued at the request
of Members of Congress who are engaged in committee legislative
actions that are expected to be resolved before OTA completes
its assessment

25
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conference on the Exploration and Peaceful Uses
of Outer Space.* The conference offered a win-
dow through which to view the needs of the de-
veloping world, the formation of international
space policy, the roles that the United States and
its agencies play in this process, and the poten-
tial effect of the process on U.S. public and pri-
vate interests. Remote Sensing and the Private
Sector: Issues for Discussion investigated the re-
cent proposal to transfer the meteorological and
land remote sensing satellite systems to the pri-
vate sector.> Among other things, it discussed the
size of the market, public good aspects of remote
sensing, U.S. Government {including military and
intelligence) needs for data, and the use of re-
motely sensed data to further foreign policy ob-
jectives.

in order to 1dentify and refine the issues pre-
sented in this report, as well as the two previously
published technical memoranda, OTA convened
several workshops that assembled experts from
different subject areas:

Space Technology and Foreign Policy: UNI-
SPACE 82 offered an opportunity to review the
development of international space policy, the
role that the United States and its various agen-
cies play in this process, and the potential effect

*UNISPACE ‘82 A Context for International Cooperation and
Competition—A Technical Memorandum (Washington, DC U S
Congress, Offic of Technology Assessment, OTA-TM-ISC-26, March
1983), reqt ested by the House Science and Technology Commit-
tee and the joint Economic Committee

‘Remote Sensing and the Private Sector Issues for Discussion—
A Technical Memorandum (Washington, DC U S Congress, Of-
fice of Technology Assessment, (OTA-TM-ISC-23, March 1984), re-
quested by the House Science and Technology Committee and the
House Government Operations Committee

of this process on puolic and private U.S. inter-
ests. After OTA completed the first draft of the
UNISPACE '82 Technical Memorandum, it held
a workshop to discuss the draft and the issues
raised by U.S. participation in international con-
ferences.

Commercialization of Remote Sensing: OTA or-
ganized two different workshops on this subject.
In the first, participants drawn primarily from the
private sector discussed those broad issues im-
plicit in the transfer of remote sensing systems
related to international trade, use of remotely
sensed data in foreign policy, public good aspects
of land and meteorological remote sensing, and
finally, national security issues. The second work-
shop, composed solely of participants from the
executive agencies, discussed most of the same
issues from the standpoint of Government poli-
cy and plans.

International Trade in Space Equipment: This
workshop discussed the applications and effects
of current rules on trade in space-related serv-
ices, equipment, and products. Additional issues
discussed included potential Government re-
sponses to ‘‘unfair’’ practices in space markets,
the likely evolution of the industrial organization
of the space transportation industry, and the po-
tential effect of deregulation on the international
communications industry.

OTA is grateful to the workshop participants
and to the many others who provided informa-
tion or reviewed portions of this draft or of the
drafis of the two technical memoranda. Their
helpful and timely comments and suggestions
helped to make it possible to complete this
report.

FOREIGN COMPETITION

Having begun in many cases by building com-
ponents and subsystems for U.S. and INTELSAT
satellites, European and Japanese capacities now
extend to the design and operation of complete
systems for communications, land remote sens-
ing, and weather observation, as well as the ve-

hicles to launch them. Although no single coun-
try can yet match the U.S. range of technical
abilities, nor its experience in systems operation,
foreign technologies are now fully comparable
in specific areas, such as expendable launch
vehicles and satellite ground stations.

39
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Until recentiy, the United States benefited from
the space programs of other nations because they
provided markets for U.S. goods and services.
Now, even though the overall market is increas-
ing, foreign competition could threaten U.S. firms
with the loss of significant sales and the country
as a whole with potential loss of prestige and po-
litical influence. Already, technology developed
by the European Space Agency (ESA) supplies a
large portion of the satellite communications and
space transportation needs of the European com-
munity. In 1985, the French SPOT system is ex-
pected to begin supplying commercial remotely
sensed data internationally. The Third World mar-
kets for space technology, once completely dom-
inated by U.S. producers, are gradually opening
to European and )Japanese sellers.

These advances are part of an overall evolu-
tion of European and Japanese expertise in ad-
vanced technology. Influential opinion sectors In
Europe and Japan believe that they must com-
pete fully in advanced technology, and associ-
ated management skills as a prerequisite for

economic growth, political status, and national
security in a world dominated by the two super-
powers. To obtain the necessary technology and
skills they have targeted specific industries for spe-
cial attention, particularly industries where inter-
national competition was thc ught to be important.
Space technology is a prim+. exemplar of this phe-
nomenon; it has not only been promoted domes-
tically through research and engineering pro-
grams, but also imported from the United States
via educational and scientific exchanges and
through the activities of U.S. aerospace and com-
munications firms.

In part because of its long-standing position as
the unchallenged leader in space applications
technology, the United States has been slow to
recognize and respond to foreign challenges. This
report offers a range of policy options which at-
tempt to define appropriate roles for Government
in its task of maintaining technological leadership
in an increasingly competitive international envi-
ronment.

PRIVATE SECTOR SPACE ACTIVITIES

The Carter and Reagan Administrations and
Congress have encouraged private sector invest-
ment in space technology. Consequently, in ad-
dition to =2xpanding its major role in satellite
communications, the U.S. private sector would
like to offer space transportation services. It may
soon be obtaining and selling satellite remote
sensing data, and has also offered limited expres-
sions of interest In materials processing in space.

The U.S. Governmer.( attempts to avoid com-
peting with private commercial activities. How-
ever, since the development and use of space
technology is a long-term, expensive undertaking
and certain specialized government needs can-
not always be supplied by the private sector, gov-
ernments have traditionally been the driver be-

hind the evolution and growth of space technol-
ogy. This preeminent government role, ccmbined
with the political sensitivity of the use of tech-
nologies that by nature transcend national bound-
aries, has inhibited the transfer of space technol-
ogy to private sector hands.

In remote sensing and space transportation, al-
though the U.S. Government creates a large part
of the total demand for these services, it is also
a potential competitor to private sector efforts.
This report offers policy options which attempt
to resolve the conflict between the Government’s
responsibilities for encouraging private sector in-
vestment in space and its responsibilities for main-
taining the technological vitality of the Nation.

4()
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INTERNATIONAL COOPERATION

International cooperation for peaceful purposes
has been a central element of the U.S. civilian
space program since its inception. Cooperative
activities have taken primarily three forms: 1)
bilateral agreements with other industrialized
countries, usually with a technological goal; 2)
multilateral agreements in United Nations and
other international forums to develop the legal,
regulatory, or organizational norms for using
space; and 3) assistance projects undertaken by
the U.S. Agency foi International Development,
with the help of the National Aeronautics and
Space Administration (NASA) and the National
Oceanic and Atmospheric Administration (NOAA),
which use space technology to benefit develop-
ing naticns.

To make up for lack of individual size, turo-
pean countries have also developed methods of
cooperating multilaterally in order to pool finan-
cial and technical resources. The multinational
ESA is coordinating projects in advanced satel-
lite communications, ccean and land remote
sensing, and exper.dable launch vehicles. It is also
the lead agency for extensive bilateral agreements
with the United S:ates in space science and in
the desi . nd construction of Spacelab, the
mann- < _ttle laboratory. In Japan, the national
space agency, NASDA, is developing its own fam-
ily of launch vehicles (based on technology leased
from U.S. corporations), as well as advanced
communication satellites and ocean remote sens-
ing systems. Japan also has an active space
science program. Much of this work is being pur-
sued in cooperation with U.S. aerospace and
electronics firms as well as with NASA. The So-
viet Union cooperates most actively with allied
socialist states. More recently, it has developed
programs with India and also with France.

In the past 25 years, the United States has en-
gaged in hundreds of bilateral and multilateral
cooperative ventures in every area of space tech-
nology. U.S. launchers have orbited complete sat-
ellites and instrument payloads for dozens of
countries. As others develop indigenous space

41

capabilities they become potentially valuable
partners for cost-constrained U.S. projects. Yet,
cooperation in any high-technology venture can
result in some transfer of valuable technical
““know-how.”’ As private sector commercial activ-
ities increase there will be less Grvernment in-
centive to cooperate because successful coop-
eration may lead to a decrease in market share
or create new competitors.

The U.S. cooperative relationship with devel-
oping countries is also undergoing a period of sig-
nificant change. In the past, th  United States
used the Landsat or the Advanced Telecommuni-
cations Satellite (ATS) programs to demonstrate
how space technology could benefit the devel-
oping w~rld. In recent times, however, the
Unite. States has come under strong criticism
frer. developing countrics for failing to support
an agenda dedicated to equal and guaranteed ac-
cess to space technology and resources.

The dominant dispute over the use and acqui-
sition of space technology is between the indus-
trialized and the developing countries. In gen-
eral, the developing countries seek to gain greater
access to, and control over, the resources of outer
space and the advanced space technologies of
the industrialized nations. They do this primar-
ily by advocating legal and regulatory regimes for
space activities in international organizations,
where they outnumber and can outvote indus-
trialized countries. The developing countries also
promote the establishment of multilaterally funded
and controlled bodies to transfer know-how and
technology to the Third World. Industrialized
countries, on the other hand, fear turning over
control to multilateral organizations. In the
United States, the ideological emphasis has
shifted from a policy of using space for "'all man-
kind,” to a desire to encourage the private ex-
ploitation of space. Yet private exploitation of
space resources assumes acquiescence by other
countries in U.S. goils. Increased private sector
activities will require political as well as market
accommodation by all countries.
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ORGANIZATION OF THE REPORT

The main body of this report begins with dis-
cussions of cooperation and competition in chap-
ter 3 and chapter 4. These chapters provide the
conceptual and institutional context essential to
understanding the technology-oriented policy op-
tions that appear in the report. The interaction
between cooperation and competition is dem-
onstrated concretely in each of the following
technology chapters.

Chapter 5 describes the technology and the
current issues involved in space transportation.
It discusses commerce in space transportation
equipment and services and the relative merits
of their individual needs and products. Shuttle
and Ariane price competition, launch vehicle de-
mand, the role of the private sector and the long-
term effects of government owned or sponsored
technolcgy are all examined. it also considers the
history and future of cooperation in space trans-
portation.

Chapter 6 examines internaiional cooperation
and competition i:: satellite communications, the
only fully commercialized sector of spacc tech-
nology, in the context of the internationa! tele-
communications industry as a whole. Internation-
al satellite communications, which has been
highly structured by regulation in the past, is now
an arena in which a deregulated U.S. domestic
telecommunications industry is poised to imple-
ment new technologies in international markets
if it can gain access to them. This chapter ana-
lyzes how the outcome of technological competi-
tion between fiber optic cables and comm.uni-
cation satellites could affect the long-term
demand for satellite communications services and
equipment and how economic, political, and reg-
ulatory factors could affect this competition. It
analyzes U.S. policy toward international insti-
tutions like INTELSAT and the ITU, NASA's ad-
vanced communicalion satellite research pro-

gram, international trade in telecommunications
equipment and services, and international facil-
ities regulation.

Chapter 7 focuses on remote sensing and the
technical, political, and economic issues involvec|
in the operation of this technology. It pays par-
ticular attention to the worldwide market for
meteorological, land, and ocean remote sensing
services and summar.zes civilian needs of the
U.S. Government. The United States is attempt-
ing to transfer land remote sensing functions (the
Landsat system) to the private sector. This chap-
ter examines the transfer process and explores
po'icy issues related to it. Because several foreign
governments are planning to launch remote sens:
Ing systems, this chapter summarizes the attri-
butes of these systems and examines the competi-
tive challenge the systems pose for the United
States.

Chapter 8 examines foreign and U.S. materials
processing research and assesses the potential for
the development of marketable products. It also
discusses competitive foreign services and equip-
ment. The value of pursuing cooperative MPS
programs is discussed in detail, particularly with
reference to basic scientific research.

Chapter 9 describes current cooperative and
competitive aspects of space science, It details
the role of cooperation in reducing costs and ex-
panding possible activities, and discusses the
emergence of competition as a new factor in
space science.

Finally, chapter 10 offers a broad examination
of the cooperative and competitive policy options
presentad in the technology chapters and dis-
cusses the wider issues posed by U.S. involve-
ment in international civilian space activities. The
chapter suggests several options for addressing
these issues.
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Chapter 3

INTERNATIONAL SPACE COOPERATION

INTRODUCTION

International cooperation in civilian space
activities has been a major component of U.S.
space policy ever since specific provisions for co-
cperation were included in the 1958 National
Aeronautics and Space Act (NAS Act). Later
amendments strengthened the role of interna-
tional cooperative agreements in pursuit of scien-
tific and technical research. Because each suc-
cessive administration and Congress have
perceived international cooperation in civilian
space activities to be beneficial to U.S. interests,
U.S. involvement in international cooperation has
stood the test of time and the annual appropria-
tions process.

In the early days of the Space Age, the United
States played a leading role in establishing the
international legal regime for outer space. It was
also a major force in establishing the multilateral
communications organizations, INTELSAT and (to
a lesser extent) INMARSAT, and in making the
results of remote sensing from space available
worldwide; in addition, it offered participation
in scientific space projects to other countries (see
fig. 3-1).

Recently, the National Aeronautics and Space
Administration (NASA) opened its manned space
flight program to other rations by flying foreign
mission specialists on the Shuttle.

Cooperative programs in space, managed prin-
cipally by NASA, but also by the National Oceanic
and Atmospheric Administration (NOAA) and the
Agency for International Development (AID),
have supnorted the following U.S. technological,
political, and economic goals:

¢ Technological:

—Affording access to foreign countries for
tracking stations, launch sites, and ground
receiving stations.

—Expanding research opportunities for U.S.
scientists by sharing costs and acquiring/
using knowledge from other countries.

—Allocating scarce resources such as the
geostationary orbit.

¢ Political:

—Promoting internation~l peace and reduc-
ing tensions through mutual under-
standing.

—Promoting greater openness and access
to information.

—Increasing U.S. prestige by giving high in-
ternational visibility to U.S. technical and
scientific accomplishments.

—Affording political access to countries
where U.S. influence is otherwise weak.

® Economic:

—Promoting economic development in de-
veloped as well as developing nations.

—Dev~loping glcbal markets for U.S. space-
related goods and services.

—Sharing costs of expensive, long-term
programs.

The very success of U.S. international cooper-
ative programs has helped intensify international
challenges to U.S. leadership in space science
and space applications. The pressure comes not
only from other nations competing in space.
Developing countries, voting in blocs, now chal-
lenge U.S. leadership in international organiza-
tions that deal with space matters. These chal-
lenges raise critical questions about the future of
U.S. cooperative space projects:

1. How can the United States use its participa-
tion in international multilateral organiza-
tions and meetings on space to promote U.S.
interests?

2. How can the United States cooperate most
effectively with the developing countries?

3. On what terms might the United States most
profitably cooperate with the industrialized
nations?

This chapter summarizes the history of U.S. in-
ternational cooperation in civilian space activi-
ties and describes its major accomplishments. It
describes foreign cooperative programs and dis-
cusses issues arising from an altered international
outlook with respect to space are discussed.

23




Figure 3-1.—Patterns of Global Governmental Outer Space Activities
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INTERNATIONAL COOPERATIVE PROGRAMS WORLDWIDE

United States
Early Legislation

The history of cooperation in the use of outer
space for peaceful purposes bears the indelible
imprint of the U €. Congress. Influential Mem-
bers of both houses, including Speaker of the
House John W. McCormack and Senate Majority
Leader Lyndon B. Johnson, recognized as early
as 1957 that a strong national space program of-
fered a basis for international cooperation in
activities which could extend peaceful pursuits
on a worldwide frontie-

On January 15, 1958, Senator Johnson called
for U.S. leadership in developing the capacity to
explore the space environment. He suggested
that we invite the scientists of other nations t»
work with U.S. scientists on projects to extend
the frontiers of mankind and to find solutions to
the problems facing the world:’

Our President . . . has a rare opportunity to
lead 1n this labor boldly and forcefully and in the
vigorous pursuit of peace; he will find the Na-
tion undivided in its support . . . it would be ap-
propnate and fitting for our Nation to demon-
strate its initiative before the United Nations by
inviting all member nations to join in this adven-
ture into outer space together. The dimensions
of space dwarf our national differences on Earth.

Later, on March 5, 1958, President Eisenhower
approved a proposal for dividing control of space
activiues between the Department of Defense,
which was to retain projects primarily associated
with military requirements, and the National Ad-
visory Committee for Aeronautics (NACA), which
was to be the nucleus of a new civilian agency.
The President’s Science Advisory Committee pub-
lished "'Introduction to Space’”’ on March 26,
1958, and on April 2, the President sent a special
message on ‘’Space Science and Exploration”’ to
Congress with a draft proposal for legislation. The
message stated that “a civilian setting for the
administration of space functions will emphasize

'Address by Senator Lyndor B Johnson before a meeting of the
Columbia Broadcasting System Affiliates, Shoreham Hotel, Wash-
ington, DC, Jan 14, 1958

the concern of our Nation that outer space be
devoted to peaceful and scientific purposes.”’

Although the Eisenhower Administration and
Congress agreed on dividing space activities be-
tween military and civilian agencies and expand-
ing NACA into the Nationa! Aeronautics and
Space Administration, the special congressional
space committees made several changes in the
administration’s bill, particularly with regard to
the need for international cooperation. These ac-
tions reflected the testimony of scientists and
engineers who had been engaged in global proj-
ects of the International Geophysical Year. Ac-
cording to Senate Resolution 327, Report No.
1925, 85th Congress, 2nd session, July 24, 1958:

Particular attention should be paid to preserv-
ing and extending the patterns of cooperation
which were formed during the International
Geophysical Year. The IGY programs have been
an inspiring example of cooperation between
the scientists of 66 nations working thrrugh their
own professiOnaI organization, the International
Council of Scientific Unions (ICSU) and its
Spécial Committee, the CSAGI (Comite Spe-
cial de I'Année Geophysique Internationale).
Another pattern of cooperation developed be-
tween scientists and their governments when
public wunds and facilities were provided for IGY
research projects. Cosmic research and devel-
opment can become an important force for
world peace. We must not lose what has thus
far been gained both on the international and
national levels by scientists working with each
other and with their governments.

The Senate also took account of certain techni-
cal facts:

. that the orbits of satellites are global in
nature and pass over national boundary lines;
tracking stations were needed throughout the
world; and international space cooperation
could promote peaceful relations among states
and form the bas’s for avoiding harmful and de-
structive actions in space. (Emphasis OTA's.)

The NAS Act begins with a Declaration of Pol-
icy and Purpose:

The Congress hereby declares that it is the pol-
icy of the United States that activities in space

4
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should be devoted to peaceful purposes for the
penefit of all mankind. (Sec. 102 (a).)

The policy declaration provides that:

The Administration, under the foreign policy
guidance of the President, may engage in a pro-
gram of international cooperation in work done
pursuant to this Act, and in the peaceful applica-
tion of the results thereof, pursuant to agree-
ments made by the President with the advice
and consent of the Senate (sec. 205).

Recognizing that not all of NASA's international
arrangements could be in the form of treaties sub-
ject to the advice and consent of the Senate,
President Eisenhower, in signing the bill on July
29, 1958, stated that while treaties may be made
in this field, the section does not preclude “’less
formal arrangements for cooperation’’ since
otherwise the section would "raise substantial
constitutional questions.”” A later (1975) amend-
ment incorporating provisions on Upper Atmos-
pheric Research further specified that NASA,
under the President’s direction and after con-
sulting the Secretary of State "’shall make every
effort to enlist the support and cooperation of
appropriate scientists and engineers of other
countries and international organizations.’”’2

NASA International Program

In keeping with the spirit of the 1958 NAS Act,
NASA has developed an extensive program of in-
ternational cooperation which has opened the
entire range of its space activities to foreign par-
ticipation. Cooperation by the United States with
other nations (who pay their share of the cost of
a project on a fully proportional basis) contrib-
utes to the U.S. space research program and to
broader national ohjectives by:

¢ stimulating scientific and technical contribu-
tions from abroad,

* enlarging the potential for developing the
state of the art,

* providing access to foreign areas useful for
data collection during space flights,

* enhancing satellite experiments through for-
eign ground-support programs,

" tinternational Aspects of the National Aeronautics and Space Act
of 1958. as amended (72 Stat 426)
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¢ developing cost-sharing and complementary
space programs,

¢ extending international ties among scientific
and national communities, and

* supporting U.S. foreign relations and foreign
policy.

Cooperative activities have ranged from launch-
ing foreign-built spacecraft on U.S. launchers to
ground-based studies, anal /sis of data, and infor-
mation exchanges. They include, for example,
contributions of experiments or payloads to be
flown in space by NASA, joint projects to develop
flight hardware, use of data or lunar samples pro-
vided by NASA missions, training, visits, and joint
publication of scientific results. In addition, NASA
provides certzin services on a reimbursable basis,
including launching satellites and data and track-
ing services (table 3-1).

Cooperative programs and activities involving
nations and groups of nations are established by:
1) agency-to-agency memoranda of understand-
ing (MOUs), 2) agency-to-agency letter agree-
ments, or 3) more formal intergovernmental
agreements. The relative complexity, total shared
cost, and duration of the program or project dic-
tate in part the type of arrangement used to estab-
lish the cooperative effort.

Bilateral arrangements between the Unitea
S.ates and one other country are by fa. the most
common. NASA prefers bilateral activi ies over
multilateral ones because they are «_}; .antially
less complex and easier to manage.* Because of
the complexities inherent in international coop-
eration by government agencies, the fewer in-
volved the better. Technical and cost difficulties
also arise in the joint development of hardware.
For this reason, NASA ha. found that the most
desirable arrangements involve the development
of separate spacecraft or separate major compo-
nents. In such missions the management and
technical interactions can be kept simple.* Joint
ventures with the European Space Agency (ESA)
tend to have some of the complexity of multina-

3UNISPACE ‘82- A Context for Cooperation and Competition—
A Technical Memorandum (Washington, DC: U.S. Congress, Of-
fice of Technology Assessment, OTA-TM-ISC-26, March 1983), app.
B (prepared by NASA)

See, for example: Working Group Report on Space Science, Iin
Global Space Activities: An AIAA Assessment, 1981, pp. 52-53.
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Table 3-1.—~NASA Cumulative Statistical Summary Through Jan. 1, 1984

Number projects/
Number of countrnies/ investigations/actions
international completed or in
Cooperative arrangements organizations progress as of 1/1/84
Cooperative spacecraft projects C e 8 38

Experiments on NASA Missions:
Experiments with foreign principal

investigators .................. 14 73
U.S. experiments with foreign co-investigators
or team members . 11 56

U.S. experiments on foreign spacecraft 3 14
Cooperative sounding rocket projects . 22 1,774%
Joint development projects ....... . 5 9
Cooperative ground-based projects

Remote sensing ... ......... . 53 163

Communication satellite 51 (27)° 19

Meteorological satellite .. ... . . 44 (122)° 11

Geodynamics........... ... .. e 43 20

Space plasma .......... e e e 38 10

Atmospheric study ....... ... .... R 14 11

Support of manned space flights .... . 21 2

Solar system exploration...... .... . 8 10

Solar terrestrial and astrophysics .. . .. 25 11
Cooperative balloon and airbrone pro;ects

Balloon flights . .................. . 9 14

Airborne observations ........ RN 12 17
International solar energy projects .. .. . 24 9
Cooperative aeronautical projects .. . 5 40
U 8./JU.S.S.R. coordinated space prolects R 1 9
U S./China space projects . . . 1 5
Scientific and technical mformatuon

exchanges ........ . C e e . 70 3

ANumber of aciual launches
bAIDSAT Demonstrations
CAPT stations

SOURCE National Aeronautics and Space Administration

1976. Canada built the satellite at its Com-
munications Research Center (CRC), using
special hardware supplied by the United
States, which enabled the CTS to transmit at
high power levels to small terminals. NASA

Some examples of major cooperative programs Iapnched the satellite and shared operations
illust: ate the breadth of the U.S. international wnth.Canada.. L
Space program:S ° FOl’eIgn experlments on NASA missions In-
clude, for exampie, an investigation of com-
posite materials processing in space con-
ducted by the Japanese National Research
Institute for Metals in 1973 aboard the U.S.

tional ventures (although they are considered by
NASA to be bilateral), since ESA represents a
multinational consortium and is subject to more
complex internal political pressures than a na-
tional agency would be.

¢ Cooperative space projects involve cooper-
ation between the United States and other
nations to develop, launch, and operate

communications satellites, scientific satel-
lites, and Earth sensing satellites. A typical
example is the Communications Technology
Satellite (CTS), a joint effort with Canada in

SA complete list of NASA’s cooperative programs can be found

In 25 Years of NASA International Programs, NASA, January 1983
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Skylab. The University of Bern, Switzerland,
mounted a series of experiments on U.S.
manned missions between 1969 and 1973
to measure the composition of solar wind.
The Netherlands’ Delft Technical Institute
built a telescope to measure cosmic ray elec-
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Photo credit Netional Aeronautics and Space Administretion

Launched from Shuttle Challenger during flight 41-C
(April 1984), the Long-Duration Exposure Facility (LDEF)
18 above Flonda. The device holds some 50 scientific
expenments representing 194 investigators from
around the world.

trons, which it mounted on NASA’s fifth Or-
biting Geophysical Observatory.

* U.S. experiments on foreign spacecraft are
also supported, such as a NASA experiment
to study aspects of spacecraft behavior on
a European Space Agency flight.

* Cooperation on sounding rocket projects
has involved scientific research with many
nations in all regions of the world. The pur-
pose of these flights 1s usually ugper-atmos-
phere research, since sounding rockets follow
a suborbital trajectory. An example is a series

S
Photo credit: National Asconautics and Space Administration

The Active Magnetospheric Particle Tracer Explorer

(AMPTE) spacecraft is being encapsulated atop the

Delta launch vehicle in preparation for launch (1984).
AMPTE involves the United States, the United
Kingdom, and the Federal Republic of Germany

of flights in 1980 on NASA rockets carrying,
German and Norwegian experiments to stuay
energetic process  in the upper atmosphere.
Foreign groun _utions are evidence of the
widespread use of land and meteorological
remote sensing. Ten foreign Landsat receiv-
ing, processing, and data distribution facil-
ities now exist around the world. Some 125
countries own meteorological satellite re-
ceiving stations. Remote sensing projects
have resulted in research on the oceans,
winds, waves, snow cover, and snow melt-
ing. When nations report their national space
activities to the United Nations, the most fre-
auent (and often the only) entry is a remote
sensing agreement on the use of Landsat data

Cooperative ground-based projects cover a
wide spectrum of cooperative research and
data analysis in such fields as remote sens-
ing, communications, meteorology, and
geodynamics. These often involve a com-
bination of ground measurements with asso-
ciated satellite data received at foreign
stations.

Cooperative educational projects.¢ The Sat-
ellite Instructional Television Experiment
(SITE) was a cooperative effort (1975-76) be-
tween NASA, which furnished the ATS-6
communications satellite, and the Indian
Space Research Organization, which devel-

¢ Unrted States Civilian Space Programs 1954-1978,” report pre-
pared by Congressional Research Service for House Subcommit-
tee on Space

and derived information products to solve
resource problems,

ERIC
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oped programs on agriculture and family
planning to broadcast to approximately
2,400 Indian villages. In 1976 the Agency for
International Development (AID) and NASA
sent films and discussions on remote sens-
ing via the ATS-6 experimental communica-
tions satellite to 27 participating developing
countries. (Later the ATS-6 was moved to lo-
cations above the Western Hemisphere for
further cooperative demonstrations.)

¢ U.S./U.S.S.R. cooperation.* These projects
date from 1962, when NASA and the U.S.S.R.
Acadermy of Sciences cooperated on mete-
orological studies. Between 1962 and 1964
there were experiments on telecommunica-
tions, and from 1962 to 1973 on geomag-
netic mapping.

These early joint activities were based on
agreements between NASA and the Soviet
Academy of Sciences. In 1972, however, an
intergovernmental agreement’ was reached
between the Nixon Admuinistration and the
Soviet Government. One outcome of this
agreement was the Apollo-Soyuz Test Proj-
ect (ASTP), which culminated in 1975 in the
only joint manned space flight between the
two countries. Other areas of cooperation
established under the agreement included
meteorology, the natural environment, near-
Earth space, the Moon and planets, and
space biology and medicine. After the highly
successful ASTP mission, the agreement was
renewed by President Carter in 1977.

The centerpiece of the renewed agree-
ment was the commitment to plan for a joint
Salyut/Shuttle program. However, in 1978
and 1979 a series of events on the interna-
tional political scene led to a progressive
hardening in East-West relations. This trend
culminated with the Soviet invasion of Af-
ghanistan in late 1979 and the imposition of
martial law in Poland. As part of the U.S.
sanctions against the Soviet Union, the May
1977 agreement was allowed to expire with-
out renewal in 1982. The only remnant was

*See [ssues in U S -Soviet Cooperation in Space (Washington,
DC US Congress, Office of Technology Assessment, in press), for
a comprehensive discussion of U S /Soviet cooperation.

The *"1972 Intergovernmental Agreement on Cooperation in the
Exploration and Use of Quter Space for Peaceful Purpo<es

ERIC

a low level of information exchange in space
medicine and biology.

Recently, the climate in Congress and the
Administration for renewed cooperation in
space has improved. In the spring of 1984,
members of the Senate Committee on For-
eign Relations expressed interest in renew-
ing and expanding U.S. cooperation with the
Soviets. In July, the President proposed a
joint U.S./Soviet mission to demonstrate the
feasibility of space rescue. Such a mission
could serve as the cornerstone to increased
cooperation in space with the Soviets. These
interests culminated in a bill signed by Presi-
dent Reagan cn October 30, 1984 (Public
Law 98-562). Testimony presented at hear-
ings on September 13, 1984 concerning the
Senate bill indicated cooperation with the
Soviets in several scientific disciplines related
to space would be fruitful 8

The Urited States and the Soviet Union are
both cooperating with France and Canada
in the COSPAS/SARSAT search and rescue
program. (See app. A.) The United States is
also cooperating with the Soviet Union,
through ESA, on the International Halley
Watch (see ch. 9).

¢ The United States and China are cooperat-
ing on a communications broadcast satellite
system, a Landsat ground receiving station,
and aeronauticaltechnology. The Shanghai
Observatory of the Chinese Academy of Sci-
ence is interested in cooperating with NASA
on measuring Earth’s crustal movements.

NASA’s international program also e com-
passes resident research associateships for sen-
ior foreign scientists, international felllowships,
technical training for foreign scientific and tech-
nical personnel, and hosting foreign officials and
scientists who visit NASA’s facilities.

sPresident Reagan discussed the subject in a meeting with Sovi-
et representatives in June 1984, and in a speech on June 27. House
Resolution 536 and the companion Senate Resolution 236 proposed
the renewal of cooperation See Issues in U S /Soviet Cooperation
in Space (U S Congress, Office of Technology Assessment, Tech-
mical Memorandum, 1n press); statement of Dr Bernard Burke, be-
fore the Senate Commuttee on Foreign Relations, Sept 13, 1984;
“President Signs Bill Aimed at Restoring Cooperation n Space,”’
Aviation Week and Space Technology, Nov 5, 1984, p. 16, “U S.
Plans Soviet Talks on Joint Manned Mission,”” Aviation Week and
Space Technology, Jan 7, 1985, pp 16-18
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The U.S. capacity for international couperative
programs is dependent or a strong U.S. national
program; if civilian space budgets become over-
constrained, it becomes difficult to budget for the
U.S. INASA) share of planned joint international
projects. In one case the United States had to
back out of a major planned project because of
budgetary constraints:

NASA’s success tn international participa-
tion became a political lability in 1980-81 when,
tn order to absorb its share of the Administra-
tion’s budget reductions, NASA found it neces-
sary to reduce funding in one of its major science
missions. The problem was that all three of its
major science projects had significant interna-
tional participation: Space Telescope (with ESA),
Galileo/jupiter orbiter probe (West Germany)
and the International Solar Polar Mission (ESA).
Because of the high cost of this international par-
ticipation in space science, NASA, for the first
time inits history, had to step back from an in-
ternational commitment. NASA terminated de-
velopment of the U.S. satellite for the Interna-
tional Solar Polar Mission. The project has been
subsequently restructured and now includes
only a single satellite built by Europe, but to be
launched by NASA on the space Shuttle.s

Budget stringency has limited some of NASA’s
projects, but at the same time it has led to a dif-
ferent form of cooperation, relying on the newly
developed capacities of other nations.

A pnime example is the upcoming return of
Halley’s Comet. After reviewing its options, the
United States decided not to mount a mission
to Halley’s Comet, while ESA, the Soviet Union,
and Japan all decided to develop encounter mis-
sions. However, in order to provide important
data and assure that U.S. scientists and the world
scientific community would be able to fully par-
ticipate in this historic event, NASA organized
an International Halley Watch (IHW) program.
IHW s an international network of ground-
based observatories which will provide signifi-
cant suentific and ephemeris [positional] data
important for assisting the three Halley en-
counter missions . . . By sharing leadership in
exploring the heavens with other qualified
space-faring nations, NASA stretches its own re-
sources and is free to pursue projects which, in

SUNISPACE "82, op cit, app B
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the absence of such sharing and cooperation,
might not be initiated.’0 (Also see the more
detailed discussion of IHW in ch. 9.)

Cooperation in building space infrastructure is
perhaps the most important cooperative activity
thatthe United States will embark upon this dec-
ade. Itis keeping interested governments well in-
formed of U.S. developments.’" Japan and ESA
have also funded their own studies of permanent
stations in space.'? Recently, Canada and Japan
have signed agreements with the United States
entering upon phase B (the preliminary design
phase) of the space station planning.* ESA is ex-
pected to sign a similar agreement in June 1985.

Most future NASA international cooperation
will raise a question as to whether bilateral ar-
rangements can be emphasized as they have in
the past. As shown by examples of multilateral
cooperation in science such as the International
Halley Watch, and on an even greater scale by
international organizations governing satellite
communications (i.e., INTELSAT and INMARSAT),
multilateral cooperative efforts are manageable
and may still be appropriate for certain technol-
ogies (e.g., navigation and search and rescue) in
this era of emerging commercial competition. Pri-
marily because of the network of intergovern-
mental cooperation required, such technologies
might not be implemented without multilateral
cooperation.

Other U.S. Cooperative
Programs in Space

U.S. AGENCY FOR INTERNATIONAL
DEVELOPMENT (AID)

AID has over the years utilized new technol-
ogy to support rural health, agriculture, and edu-
cation programs in the Third World. In the early
1970s, immediately following its use of educa-
tional television in El Salvador and the Ivory
Coast, AID examined the potential of satellites

YUNISPACE 82, op ait, app B.

""Aviation Week and Space Technology, Feb. 13, 1984

'?For a thorough discusston of possible international cooperation
in space stations, see Civilian Space Stations and the U.S. Future
in Space (Washington, DC* U.S Congress, Office of Technology
Assessment, OTA-STI-241, November 1984).

*See Harry R Marshall, Jr, ~“U.S. Space Programs Cooperation
and Competition From Europe,”’ Current Policy, No 695, U S. State
Department, May 1985.
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for delivery of services to remote, isolated, and
rural populations. It gave particular attention to
the public service projects funded by NASA
Goddard using the ATS/1 and the ATS/3 space-
craft. Providing very high frequency (VHF) voice
channels, the spacecraft were used in the State
of Alaska Medical Network project and in the
Peace-Sat Network in the Central Pacific oper-
ated by the University of Hawaii.

Preliminary project prototype work by AID was
started in the mid-1970s using ATS/6 in the Bra-
zilian SACI'3 project. AID also sponsored sym-
posia for key Third World administrators to help
them ascertain through "hands on’’ experience
what indigenous needs might be met by apply-
ing lessons learned from the ATS/-1-3-6 demon-
strations. They studied the use of various tech-
nology mixes (i.e., voice, slow-scan video,
two-way audio interactions), and examined the
variety of educational materials produced for
parents, students, teachers, and administrators.

The results of these symposia prompted AID
to fund a multinational 27-country demonstration
project in 1976 called AID/SAT, an immediate
follow-on to the highly successful ATS/6 India Sat-
ellite Television Instruction Experiment (SITE)
project. The AID/SAT project, simple in format
but effective in its impact on the leadership of
the participating nations, ' led eventually to AID’s
current University of West Indies project and its
Rural Satellite Program. AID is now funding sat-

ellite programs in Peru, The Philippines, and In-
daroag,

The Department of State is responsible for co-
ordinating the diplomacy and poiicies of coop-
erative land remote sensing programs to assure
consistent development of the international
aspects of the Landsat program. AID has sup-
ported and encourages remote sensing activities
in developing countries by providing U.S. ex-
perts, training, and demonstrations; project
grants; financial and technical support for coop-
erative programs with U.S. industries and insti-

1SACI USAID, Satellite Technology Demonstration, 1974-75,"
Towards International Tele-education (Boulder, CO Westview
Press, 1984), p 115

14See Crvihan Space Polcy and Applications (Washington, DC
U S Congress, Office of Technology Assessment, OTA-5TI-177, jJune
1982), p 208
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tutions; and financial support for education in
U.S. universities, on-the-job training, and crea-
tion of national and regional remote sensing
centers. Centers have been established in Nairobi,
Kenya; Ouagadougou, Upper Volta; and
Bangkok, Thailand. (See table 7A-1 in app. 7A.)

Other U.S. Government agencies have also as-
sisted AID in providing foreign nations with Earth
resources remote sensing information. The U.S.
Geological Survey (of the Department of the In-
terior) has sponsored numerous international
remote sensing training programs at the EROS
data center in Sioux Falls, SD, and in many for-
eign countries, all in support of the Landsat pro-
gram. NASA provided technical support in the
form of hardware, personnel, and computer
software.

The Soviet Union

Like the United States, the Soviet Union has
long recognized the value of international coop-
eration in space activities. Since the early 1960s
the Soviet Union has stated its commitment in
principle to such cooperation, but it was not until
the 1970s that it began to practice what it pro-
fessed—at least with a few partners.'s The most
dramatic Soviet-U.S. cooperative activity was the
Apollo-Soyuz Test Program, but the two coun-
tries engaged in a variety of other space science
and remote sensing projects in the 1970s. More
recently, the Soviet Union is cooperating with
France, the United States, and Canada in the
SARSAT/COSPAS groject for locating lost ships
and planes by satellite-relayed radio beacon (see
app. A).

The Soviets have carried out several space sci-
ence missions with France and have given con-
siderable assistance to the Indian space program.
They are active participants in multilateral orga-
nizations: governmental, such as the U.N. Com-
mittee on the Peaceful Uses of Outer Space
(COPUOS); and nongovernmental, such as the

sFor a detailed description of overall Soviet international coop-
eration In space, see Joseph Whelan, “Soviet Attitude Toward In-
ternational Cooperation Space’’ in U.S Congress, Senate Committee
on Commerce, Science, and Transportation Soviet Space Programs:
1976-80, Part 1 Committee Print (Washington, DC: U.S. Govern-
ment Printing Office, December 1982), pp 205-305
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Photo credit- National Asronautics and Space Administration

Photu of the Soviet Soyuz spacecraft taken from the
Apollo spacecraft during the joint U.S.-U.S.S.R. Apolio
Soyuz Test Project in 1975,

International Astronautical Federation. However
their greatest cooperative activity has taken place
within the confines of the Soviet-led Intersput-
nik and Intercosmos programs.

Intersputnik

The Soviet Union and its allies were reluctant
to join INTELSAT when it was founded in 1964.
The Soviet objected to U.S./COMSAT manage-

ment, to the use of U.S. technology, and to the
system of weighted voting whereby influence was
determined by a country’s percentage of use of
the system. (Soviet need was for only 2 to 3 per-
cent of global international traffic, compared v ith
the United States’ 50 to 60 percent.) In 1968, the
Soviet Union and eight other socialist states (Po-
land, Czechoslovakia, East Germany, Hungary,
Romania, Bulgaria, Mongolia, and Cuba) pro-
posed an alternative system, which in 1971 was
formally agreed to and called Intersputnik. Al-
though its services are open for any state to use,
few other countries have joined.'® There is rela-
tively ittle commercial or private traffic between
most Intersputnik members and the rest of the
world. Since the Intersputnik network was initially
based on use of the nongeosynchronous Molniya
satellites,’” it was difficult and expensive for

'¢Syna, Vietnam, and Laos joined for both political and techni-
cal reasons

'"The Molniya communications spacecraft follow a highly ellip-
tical orbit (40,000 km by 500 km) that allows them to hnger for
several hours over the northern latitude of the Soviet Union and
spend very little time at southern latitudes To provide continuous
communications coverage, a total of 12 satellites have been em-
ployed Although the Soviet Union 1s now beginning to deploy
geostationary satellites as well, the Molniya satellites continue to
provide most Soviet domestic and international services

ERIC

INTELSAT Earth stations, which are designed to
work with fixed geosynchronous satellites, to
make use of the moving Molniyas.

In recent years, however, the Soviet Union has
begun to orbit geosynchronous Statsionar satel-
lites which are more accessible to global users.
As their international communications needs
have grown, the Soviet Union, Cuba, and Ro-
mania (to be followed soon by Poland) have also
begun to use INTELSAT through Earth stations on
their own territories. Increasing de facto integra-
tion of global satellite communications appears
to be occurring even in the absence of formal
agreements.'8

Intercosmos

Most Soviet joint and cooperative projects have
been conducted with allied socialist states. In
1967, the Intercosmos program was founded to
coordinate activities among the Soviet Union, its
East European allies, and other Communist states
such as Mongolia, Cuba, and more recently Viet-
nam. Several scientific satellites have been flown,
using instruments designed by member-states
under the overall direction of the Soviet Union.
Instruments and experiments, such as an East
German multispectral camera built by Carl Zeiss
Jena, have also flown on the Salyut series; many
of these were associated with the flights of guest
cosmonauts from participating states. To date,
cosmonauts from Czechoslovakia, Poland, East
Germany, Bulgaria, Hungary, Romania, Mongol-
ia, Vietnam, Cuba and, most recently, France and
India, have been trained in the Soviet Union and
spent time on board Salyut stations. The purpose
of Intercosmos seems to be largely political; the
Soviets thoroughly orchestrate these activities,
and emphasize propaganda.

Intercosmos projects are designed and man-
aged very differently from U.S. cooperative proj-
ects. The experiments and guest cosmonauts of
member countries are invited, free of charge,
onto Soviet spacecraft on a nearly rotating basis.
However, it should be noted that this approach
differs from that of the United States toward its

'8See Nicholas Matte, Aerospace Law* Telecommunicat'ons Sat-
ellites, prepared by the Centre for Research of Air and Space Law,
McGill University, for the Social Sciences and Humanities Research
Council of Canada, 1980, pp. 118-123.
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allies only in degree and tore. Both nations are
well aware of the manifold benefits of coopera-
tion. A lengthy retrospective article cn the sub-
ject by a former cosmonaut expressed it in the
following way:

.. . space exploration recuires considerable ailo-
cations. Quite often many costly space projects
are k ~yond the means of individual states and
dem .nd the cooperation of a number of coun-
tnes . . . Now it is becoming important to create
space vehicles through the joint efforts of van-
ous states and use them for peaceful scientific
and practical purposes.'®

Remote Sensing

The Soviet Union has also developed remote
sensing systems for civilian as well as military pur-
{ “ses. Perhaps the most ambitious civilian-ori-
ented remote sensing work has been done on
manned missions, particularly aboard Salyut 6.
Some 50,000 photographs were taken using the
large East German MKF-6m multispectral camera,
and some of the data obtained has been shared
with allied and deveioping countries, such as
Cuba, Vietr .m, Morocco, and Angola.

As a member of the World Meteorological Or-
ganization, the Soviet Union has distributed
weather photos from its Meteor-series rneteoro-
logical satellites since 1966. Meteor satellites have
carried a variety of experimental sensors includ-
ing, rec.ntly, advanced Earth resources instru-
mentation. In July 1980, the Soviet Union launched
a prototype remote sensing satellite ith three
expenmie=tal multispectral sensors providing
ground res_iution up to 30 m. They have offered
to share data from this satellite with other countries.

European Space Agency (ESA)

One of the most successful examples of inter-
national cooperation in space is the European
Space Agency, whose members devote anywhere
from a third (Flance) to nearly all (United
Kingdom) of their national space budgets to joint
projects. In part, this organization was created
to pool European expertise and place European

"9y Sevastyanov and A Ursul, *'Cosmonautics and Social De-
velopment,” International Affairs, No 11, November 1977, pp
76-77
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space industries in a better position (o compete
with U.S. industries. At the same time, ESA has
proven to be a valuable partner for the United
States in a variety of congerative progra.: s, not
the least of which has been the development of
Spacelab for the space Shuttle.

ESA was established on May 31, 1975, by com-
bining two institutions: the European Space Re-
search Organization (ERSO) (which had been in
operation since March 20, 1964) and the Euro-
pean Launcher Development Organization (ELDO)
(dating from March 29, 1962). The establishment
of ESRO for space research and ELDO for launch-
ing satellites resulted f'om a desire on the part
of Western Europe to a:hieve space capabilities
independently of the United States and the
U.S.S.R. The institutionl separation of space re-
search from the launch.ng of satellites proved in-
efficient, however, and after 15 years of inter-
cooperative effort these space functions were
merged into ESA.20

Eleven European states are members: Belgium,
Denmark, the Federal Republic of Germany,
france, Ireland, Italy, The Netherlands, Spain,
Sweden, Switzerland, and the United Kingdom.
In addition, Austria is an assoc ate member; Nor-
way has observer status; and Canada has signed
a memorandum of association with ESA. The
1984 budget is about $850 million (compared
with NASA’s $7.3 billion) and the staff numbers
about ,400 persons, many of whom are highly
accomrplished experts in space science and tech-
nology.?!

ESA coordinates the national programs of its
members, developing missions in remote sens-

2L DO and ESRO are described and analyzed in “’International
Cooperation and Organization for Outer Space,”” staff report edited
by Erlene Galloway for the Senate Committee on Aeronautical and
Space Sciences, “enate Document No 56, 89th Cong., 1st sess.,
Aug 12, 1965 See Index, p 564, "'iuternational Cooperation 1n
Outer Space A Symposium,”’ edited by Eilene Galloway for the
Senate Commrttee on Aeronautical and Lpace Sciences, Senate
Document No 92-57 92d Cong., 1st sess., Dec 9, 1971; M. G.
Bourely, "'The Legal Status of the European Space Agency,” Pro-
ceedings of the International Institute ¢/ Space Law published by
the American Institute of Aeronautics and Astronautics, 1633 Broad-
way, New York, NY 10019, 23d Colloguium, Tokyo, Japan; M. G.
Bourely (Legal A.'visor to ESA). “Institutioné ! Arrangements for
Space Cooperatic.n in Europe,”” in the 24th volloquium volume for
Rome, Italy, September 1981

2'European Space Agency in U N. dactment AICOBNF.101/BP/
10, Jan 30, 1981, pp. 34-40.
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ing, telecommunications, and space science, in
addition to the Ariane launcher, which can place
satellites in geostationary orbit. Because of the
relatively limited budget, cooperative ventures
are quite important to ESA as a means of broaden-
ing the basic agenda of missions. Joint ventures
with individual memt: .r countries having ar in-
terest in specific areas (e.g., Germany in materials
prc 2ssing, or the U.K. in astronomy) are the
most prominent mechanism.

Q
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ESA has also developed major cooperative pro-
grams with the United States on the basis of
memoranda of understanding with NASA (i.e.,
agency-to-agency agreements). The U.S. Space
Shuttle has orbited the ESA-built Spacelab, a
12Usable laboratory for manned or unmanned ex-
periments in life sciences, rraterials processing,
etc. NASA and ESA are also cooperating on build-
ing the Space Telescope which will ve launched
in 1¢85 by the Shuttle. ESA has not cooperated
formally with Japan. It is cooperating with them
on the missions to Comet Halley.

\lthough only an coserver at meetings of the
Lnited Nations Committee on the Peaceful Uses
of Outer Space (COPUOS), ESA has developed
strorger ways of participating with the United Na-
tions through representation by its member states.
As an international intergovernmental organiza-
tion, ESA has rights and ~bligations under three
space treaties (assistance to astronauts and return
of space objects, liability for damage, and registra-
tion of space objects). The 1967 Treaty on Outer
Space applies only to sovereign states, but the
other agreements have provisions which have
been extended to ESA by legal actions taken by
its memoer states. (See the discussion of these
wreaties in the following section.)

ESA has an International Relations Advisory
Committee which reports directly to the ESA
council and coordinates national positions on
issues before COPUOS. The Committee plays a
considerable role in the preparation of ESA mem-
bers for International Telecom: ‘unication Union
(ITU) conferences. ESA experts can advise its
members concerning positions to take on space
issues before COPUOS. The association of Can-
ada with ESA can result in even stronger repre-
sentation of any position ESA may decicde to
@;pouse.?

225ee Roy Gibson, “’International Regional Roie: Focus on the
Luropean Space Agency” presented at the Liniversity of Mississippi
Law Center at a conference on Law and Security in Quter Space
held by the Standing Commuttee on Law and National Secunity and
the International Law Section of the American Bar Association, Uni-
versity of Mississippi, May 21-22, 1982, See also Annual Reports
of ESA, 8-10, rue Mario-Nikis, 75738 Pans, Cedex 15, France
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INTERNATIONAL ORGANIZATIONS

The United Nations

The Committee on the Peaceful
Uses of Outer Space

The first meeting ot the United Nations Com-
mittec on the Peaceful Uses of Outer Space
(COPUOS) was held on November 27, 1961, sev-
eral years after the initial efforts had been made
to establish a means for dealing with space issues.
The Committee itself was a direct outgrowth of
controversy over the militarization of space. The
question of disarmament had prompted the U.S.
delegation to the U.N., in January 1957, to make
the fnllowing statement to the First Committee
of the General Assembly (Political and Security
Affairs):

Scientists In many nations are now proceeding
with efforts to propel objects through outer
space and to travel in the distant areas beyond
the carth’s atmospheric envelope. The scope of
these programs is variously indicated in the
terms “Earth satellite,” “’intercontinental mis-
siles,” "’long-range unmanned weapoas’ and
”space platforms.” No one can now predict with
certainty what will develop from man’s excur-
sion Into this new field. But it 1s clear that if this
advance into the unknown is to be a blessing
rather than a curse the efforts of all nations in
this field need to be brought within the purview
of a reiiable armaments control system. The
United States proposes that the first step toward
the objective of assuring that future develop-
ments In outer space would be devoted exclu-
sively to peaceiul and scientific purposes would
be to bring the testing of such objects under in-
ternational inspection and participation. In this
matter, as (n other matters, the L'.:ited States is
ready to participate in firm, balanced, reliable
systems of control.??

This was probably the first mention of "’Earth
satellites” in U.N. debate. In the same year, Can-
ada, France, and the United Kingdom had also
suggested that a subcommittee of the Commit-
tee on Disarmament establish a technicai com-
mittee to study the possibilities for an inspection
system which ens.ire that objects sent through

BUS statement to First Ccmn..ttee, Political and Secunity Affairs,

U.N. General Assembly, Jaiuary 1957

Q

outer space would be used exclusively for peace-
ful and scientific purposes.

With the launch of Sputnik 1 on October 4,
1957, came a proliferation of statements and
resolutions, including the following phrase, which
the Soviet representative proposed be included
in the provisional agenda of the 13th session of
the U.N. Generdl Assembly:

The banning of the use of cosmic space for
military purposes, the elimination of foreign mil-
itary bases on the territory cf other countries,
and internaticnal co-operation in the study of
cosmic space.

The reaction of the United States to this Soviet
proposal was to <ay that the elimination of de-
rense bases, originally established and subse-
quently maintained by the mutua! consent of the
nations concerned, could not be characterized
as "'foreign’’ nor extracted as a price for interna-
tional cooperation in the peaceful uses of the riew
environment of outer space.

Henry Cabot Lodge, Permanent Representative
of the United States to the U.N., attached to his
letter to the Secretary General a resolution spon-
sored by 20 nations which set out the need for
what ultimately became the Committee on the
Peaceful Uses of Outer Space (table 3-2).24

The General Assembly resolution 1348 (X1l1)
December 13, 1958, authorized an “Ad Hoc
Committee”’ on the Peaceful Uses of Outer
Space. The Soviets, Czechoslovakia, Poland, In-
dia, and the United Arab Republic—all of which
had been named to the Committee—did not par-
ticipate, although they were careful to attend
each subsequent meeting.

The ad hoc committee: finished its work on June
25, 1959, and submitte its report to the Gen-
eral Assembly on July 14, 1529 Almost 2% years

‘Durnng the following months, 5ept 2—Nov. 18, 1958, the debate
on the proposed U N management unearthed a number of issues
of concern, not the least being questions of the sovereign rights
of arspace, common heritage (then called res communis ominum
—" fof all mankind), international training and an international
space center All of the foregoing were major issues at the
UNISPACE ‘82 conference in Vienna and must are far from being
resolved.

o
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Table 3-2,—Current Membership of COPUOS?

Albania Keriya
Argentina Lebanon
Australia Mexico
Austria Mongolia
Belgium Morocco
Benin Netherlands
Brazil Niger
Buigeria Nigeria
Canada Pakistan
Chad Philippines
Chile Poland
China* Romania
Columbia Sierra l.eone
Czechosl. ;ak:a Spain
Ecuador Sudan
Egypt Sweden
Federal Republic of Germany  Syna

France
German Democratic

United Kingdom
United Republic of

Republic Cameroon
Greece United States *
Hungary Upper Voita
India* Uraguay
indonesia USSR"*

Iran Venezuela
Iraq Vietnam
Italy Yugoslavia
Japan*

NOTE Italics indicate COPUOS membership 1961 73 Asterisk indicates inde-

pendent launch capability ESA members also have launch capability
1Greece and Turkey, Spain and Portugal, aitarnate membership every 3 years

SOURCE Office ¢* Technology Assessment

later, at the first meeting of the Committee on the
Peace ul Uses of Outer Space. U Thant, Acting
Secretary Gereral of the U.N., was appointed
temporary Chairman pending the election of of-
ficers. At the same time, the U.S.5.R. became an
active participating member of the Committee.
In the interim between ad hoc status and perma-
nent committee approval, the members agreed
to settle differences by consensus agreement.
That the consensus process worked is borne out
by the formation of five major space treaties and
agreements which are now in force to guide in-
ternational behavior in space.?’

Treaties and Agreements

The United States is a party to four major in-
ternational agreements formulated by COPUOS.

* Treaty on Principles Governing the Activi-
ties of States in the Exploration and Use of
Outer Space, Including the Moon and

*See “International Cooperation in Outer Space A Symposium,”
op

Aruitoxt provided by Eic:
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Other Celestial Bodies (1967).26 This is the
principal agreement on outer space. It holds
that outer space, the Moon, and other celes-
tial bodies are noi subject to national appro-
priation. In addition, among othker things, the
treaty defines the principles for the explora-
tion and use of outer space and holds States
responsible for their own space activities and
those of their citizens. The other agreements
elaborate on elements of the 1967 Treaty.
Agreement on the Rescue of Astronauts, the
Return of Astronauts, and the Return of
Obijects Launched Into Outer Space (1968).27
This agreement provides 