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Foreword

The nature 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. Government 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 maybe 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 cooperate 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. UN/SPACE ’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 contributions 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 list of such goals and objectives, 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).

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 goods 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 satellite tele-
communications, has the United States developed
ways to involve its private sector effectively in ap-
plications of space technology. Moreover, it is 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 the 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, explores

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”.

The executive summary of this report was pub
lished as a separate document in July 1984.
However, the chapters of this nprt are up to
date as of May 1, 1985. Since July 1984, several
issues identified in the summary as needing pol-
icy attention have been addressed by Congress
and the Administration, at least in part. In order
to preserve the integrity of the separately pub
lished summary, we have updated it by print-
ing changes in boxes set #@ from the original
text. Any other additions or torrections are iden-
tified by being set in brackets. In all other re-
sped& ithis summary is identical to that pub-
lished in july 1984.

CONTEXT

Emergence of International
Competition

Although the U.S. civilian space program re-
mains the benchmark by which other non-Com-
munist nations judge the progress 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

3
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Photo credits: European Space Agency, complements of National Aeronautics and Space Administration

Launch of Ariane (left), developed by the European Space Agency and marketed by
the French corporation Arianespace, S. A. Launch of Space Shuttle
Columbia (right), Nov. 28, 1983, carrying the European-developed Spacelab
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items but do not participate [extensively]l 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 forcing 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 industrial resources of several European
countries, is an important vehicle for develop-
ing European competitive ability in space-related
commerce. 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 proj-
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 French 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 develop

'[Th is1s beginning to change. Canada, for example, had more
than $300 million in export contracts in 1984. The Soviet Union
and China have offered to sell space transportation services. ]

Photo credit: National Aeronautics and Space Administration

The European-built Spacelab-1 module and attached
pallet being prepared for installation 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 government 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 to U.S. suppliers of satellites and
telecommunications equipment.
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Although the Soviet Union 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,’
but the largest market where substantial open
competition in sales of equipment takes place 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 is 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-

ANTELSAT is a 108 [now 109]-country organization carrying two-
thirds of the world’s international communications. INMARSAT is
a 37 [now 42]-country organization 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 organizations.

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 difficult 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 telecommunication serv-
ices was already established and satellite circuits
were an immediate cost-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 international cooperative activities by shar-
ing the fruits of its research with developing coun-
tries, assisting other industrialized nations develop
their own space capabilities, and by helping to
establish the international legal regime in space.
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U.S. cooperative space projects continue to
serve important political goals of supporting global
economic growth and open access to information,
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 Development (Al D). 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. | NTELSAT, 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 involve the international community,
other nations—especially Japan and some Euro-
pean nations—have developed their own bilateral
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 United 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 because
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 UN | SPACE '82'and the International Telecom-
munication Union (ITU) Plenipotentiary‘demon-
strated that 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.

The United States has signed agreements with
Canada, Japan, and ESA to cooperate in the de-
signphase (phase B) of NASA’s space station
program. Each country will assume its own cost
for this and subsequent phases. The terms of
Cooperation in the mternatlonal development
and operation of eléments of permanent space
infrastructure will réquire careful attention by
Congress to ensure that the United States
achieves its goals in international cooperation.

3See UNISPACE '82: A Context for Cooperation and Competi-

tion—A Technical Memorandum, OTA-TM-I1SC-26 (Washington,
DC: U.S. Congress, Office of Technology Assessment, March 1983).

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

OTA examined a range of space technologies.
Each is at a different 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 services 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 be
able to offer competitive commercial launch serv-
ices; still other nations are developing 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
alone 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 likely to be primarily between NASA,
operating the Shuttle, and Arianespace, S. A., the
French corporations 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
Arianespace. The balance is owned by European banks and aero-
space firms.]

The Shuttle, although technically more sophisti-
cated than the Ariane, has no special advantage
in this market. In addition, several U.S. private
firms are 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 commercialize existing ELVs. Other
smaller, private expendable launch vehicles are in development.
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Current competition in space launching services from Earth to orbit is 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

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 long-term space goals
such as building space stations, encouraging the
development of manufacturing in 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 Shulttle flights.

In order to spur the growth of an internation-
ally competitive, private ELV industry, it would
probably be necessary to limit the Shuttle primar-
ily to Government 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. ELVs have comparable ca-
pabilities, 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.

7Relatively 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.S. imports from the countries sub-
sidizing Arianespace, S. A., under Section 301 of the Trade Act of
1974.

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 examination of the
structure of the international satellite communi-
cations industry. In particular, several U.S. com-
munications corporations have recently applied
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for authority from the Federal Communications
Commission (FCC) to launch satellites to provide
transatlantic 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. firms 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.

In November 1984, the Administration en-
dorsed U.S. private transatlantic satellite systems
as “required” in the national interest but it also
circumscribed their ability to compete with
INTELSAT. The matter is currently the subject of
a proceeding at the Federal Communications
Commission (FCC). It is not yet clear how vigor-
ously the Administration might support private
U.S. applicants, nor what competing foreign
commercial systems may be proposed. The
INTELSAT Assembly of Parties meeting in Janu-
ary 1985 coordinated a significant additional
number of U.S and Canadian satellites offering
limited transborder satellite services for the de-
veloping Western Hemisphere regional system
of independent satellite operators. Most of these
services have now received final FCC approval.

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 nations typically re-
guire that communications reaching their terri-
tories be handled by their governmental tele-

‘I’Althotngh [almost] all commercial intercontinental satellite traf-

fic must pass through INTELSAT, regional systems provide limited
international services in the regions they serve.

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. Within this, demand
for satellite communications services is also in-
creasing rapidly, but whether its growth will con-
tinue through the 1990s is highly uncertain. Sat-
ellite services will continue to dominate long-
distance international communications at least un-
til 1988, 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

Generd| Agreement on Tariffs 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° E) and Major Path 2 (341.5° E),
have similar configurations.

SOURCE: National Aeronautics and Space Administration.

satellites and other satellite communications
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-

ment, and thus mu tilateral trade remedies are
not available.

Some bilateral progress has recently been made
on opening up the Japanese communications 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. satellite communications
equipment industry, Congress must determine
how much is appropriate. Increasing congestion
in the geostationary orbit over the Western Hemi-
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 in sat-
ellites operating in the C- and Ku-bands.

Some satellites operating in the Ka-band may
well be launched in the late 1980s, Hughes Air-
craft Co. has already applied 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 commercially 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 the 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.]

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 for 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 equipment. 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, combative 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 country or the private firm
to retain the geostationary slot indefinitely. See ch. 6.]

[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 in the 1990s, in any case.]
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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 oper-
ational in 1985.

NASA developed the Landsat system and man-
aged it as an R&D project until January 1983;
Landsat is now managed by NOAA as a Govern-
ment operational system. Landsat 5, launched in
March 1984, is expected to be the last in the Gov-
ernment’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’“stand as major impediments to full commer-

125ee also Remote Sensing and the Private Sector: Issues for Dis-
cussion—A Technical Memorandum, OTA-TM-ISC-20 (Washington,
DC: U.S. Congress, Office of Technology Assessment, March 1984).

13The current annual market for Landsat data is about $10 mil-
lion. Satellite capital costs (for a 5-year lifetime) are likely to be great-
er than $100 million.
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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’ * continues the policy of nondiscrimina-
tory sales of land remote sensing data. Not to do
so would be harmful to many U.S. foreign poli-
cy interests, not just those involving outer space.

I AH. R. 5155, passed by Congress June 28, 1984, provides for a

phased transfer [Public Law 98-365].
15H.R.5155 [Public Law 98-365].
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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® un-
til a competitive international remote sensing in-
dustry develops. Developing country buyers may
otherwise realistically fear that there may be dis-
criminatory 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
limit 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 for remote-
sensing data will likely require sizable subsidy for
a period of years. It will also require system im-
provements 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 these 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 manipulation, storage, and retrieval simpler
and less expensive. | n particular, as microcom-
puters become more powerful, and as appropri-
ate computer software is developed, even rela-
tively unsophisticated users may eventually
become purchasers 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 diminish.

'¢Value-added remote sensing corporations process and ma nipu-
late remote sensing data to increase their value to the end user.

Beginning in September 1984, the Department
of Commerce attempted to negotiate a contract
with EOSAT Corp.* according to the terms of the
Landsat Commercialization Act of 1984. EOSAT,
Commerce, and OMB have reached agreement
(in May 1985) over the amount of the subsidy
($50 miliion plus launch costs) and EOSAT'S fi-.
nancial risk. It will now be up to Congress to
appropriate the transfer funds. Should the exper-
iment in commercializing land remote sensing
event