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Chapter 10

POLICY ALTERNATIVES AND THEIR ASSESSMENT

INTRODUCTION

This chapter brings together the background,
technologies, and specific issues that are needed
to formulate and analyze policy options. It estab-
lishes a range of policies that maybe considered
i nthe light of the analysis in the earlier chapters
of this report and current congressional practice
and suggests a specific policy formulation. It also
assesses the policy options with respect to their
potential effect on existing and future programs.

Frequently, “space policy” isconfused with
“space program, ” and a review of “space pol-

icy” might be expected to provide recommen-
dations for new projects. As understood in this
assessment, space policy is the set of guidelines
which establishes the goals and the ingtitutional
framework for the civilian space applications pro-
gram and broadly defines its implementation. This
definition of space policy includes the types of
measures that are within the domain of legisla-
tive action. Specific program elements or space
systems are not, strictly speaking, “policy” and
are only treated to illustrate the options discussed.

POLICY GUIDANCE: CATEGORIES AND CRITERIA

A number of general categories and criteria
guide the process of formulating policy. This sec-
tion summarizes some of the policies that now
exist and from them develops the categories and
criteria to be employed in selecting possible
future policy options.

National Aeronautics and Space Act
(NAS Acty

The principal guidance may be derived from
the 1958 NAS Act, the existing legislative authori-
ty for the civilian space program, where there is
a declaration of policy and purpose and where
the functions assigned to the National Aeronau-
tics and Space Administration (NASA) are speci-
fied. This legislation sets forth the following
general categories of policy guidance:

« Guiding principles or philosophy.—Such
phrasesas*“ . .. peaceful purposes for the
benefit of all mankind” and “ . . . acivilian
agency exercising control over aeronautical
and space activities sponsored by the United
States, except . . . defense . . . “ provide
broad philosophical guidelines for the con-
duct of the national space program.

'National Aeronautics and Space Act of 1958, as amended, and
related legislation. Public Law 85-568 (see app. i).

+ Goals or objectives.—The specific areas
defined in the NAS Act include a very gen-
era guide to the scope of the U.S. space pro-
gram, e.g., “expansion of human knowl-
edge...," “improvement of . . . aeronau-
tical and space vehicles,” “development
and operation of vehicles capable of carry-
ing instruments . . . and living organisms
through space,“ “long-range studies of the
potential benefits of . . . aeronautical and
space activities,“ “preservation of the role
of the United States as a leader . . . *
“making available to agencies . . . con-
cerned with defense . . . discoveries (by
NASA, and vice versa),” “cooperation . . .
with other nations, ” “ground propulsion

systems R& D,” “ ... development of ad-
vanced automobile propulsion systems, ”
and “ . .. research . . . to aleviate and

minimize the effects of disability. ”

* Organization.-The act specified formation
of a new agency, NASA, and a new coordi-
nating body, the National Aeronautics and
Space Council (which no longer exists—see
ch. 3and 9). It did not specify the internal
organization of NASA, but did name the
members of the Council. Severa executive
level positions were specified for NASA, in-
cluding an Administrator, a Deputy Ad-
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268 . Civilian Space Policy and Applications

ministrator, and seven Associate Adminis-
trators.

. Functions.—Both the Space Council and
NASA were given specific functional respon-
sibilities. The Council was charged with: de-
veloping a comprehensive program of aero-
nautical and space activities; responsibility
for the direction of major aeronautical and
Space activities, providing for cooperation
between agencies, and resolving differences
on aeronautical and space matters. In ad-
dition, the act specified that NASA would
plan, direct and conduct aeronautical and
space activities, use the scientific communi-
ty, disseminate widely the knowledge it
gained, and conduct R&D in specific areas.

. Budgets or resources. —AN annual authoriza-
tion and appropriations process was re-
quired, with no special multiyear features
for longer term programs and no guidance
about appropriate levels of support.

COMSAT Act and Related Legislation

The “ Communications Satellite Act of 1962”
(Public Law 87-624)*was an innovative policy
step that recognized the rapidly growing poten-
tial of space platforms for communications serv-
ices as well as the need to clarify the institutional
setting for providing these services. it created a
new, for-profit corporation, the Communications
Satellite Corporation (COMSAT), to act for the
United States in establishing an international,
commercial, cOmmunications satellite system. It
aso clearly affirmed that NASA would cooperate
with COMSAT in research and development
(R&D) and provide reimbursable launch and asso-
ciated services.

Theintent of the legislation, inter alia, wasto
move rapidly toward establishing such a system
and to remove some of the ambiguities and un-
certainties about the possible role of other firms,
especialy AT&T, that could have entered the in-
ternational satellite communications picture.
There was a clear intent to have a single global
system. This was largely for technical reasons: at
the time the most likely system involved large

‘Communications Satellite Act of 1962, Public Law 87-624, 87th
Cong.,H.R. 11040, Aug. 31, 1962.

numbers of medium-altitude satellites that, as
they moved in their orbits, would periodically
enter and leave the fields of view of the many
ground antennas sending and receiving signals
through the system. The difficulties of managing
multiple systems, each involving many moving
satellite repeaters and the consegquent high prob-
ability of overlapping and interfering signals,
made a single system appear a necessity. How-
ever, experiments with synchronous-orbit plat-
forms soon demonstrated the desirability of using
high-altitude repeaters for the system, making
multiple systems technically more feasible. There
were also strong political reasons to favor a single
multinational system dominated by the United
States. In addition, the financial and managerial
efficiencies of a single system were significant.
Hence, the momentum for a single global system
was sufficient to preserve the initial international
organization that was established, INTELSAT, and
more recently, to extend the concept to marine
communications via a similar structure,
INMARSAT.’Congress again acted to designate
COMSAT to act as the U.S. participant in the
INMARSAT system.

Other Legislative Measures

When the NAS Act was enacted in 1958, the
nature and scope of the Nation’s future space ac-
tivities were only dimly visible. In more recent
legidlation, such as in the energy field (where the
technologies are better known and Congress is
very familiar with the institutions), the relevant
legislation has been significantly more detailed
and broader in scope. While the wisdom of a de-
tailed specification of internal agency structure
and specific programs is open to considerable de-
bate, this recent practice suggests that similar
measures may properly be considered in this
analysis. For example:

. Technology-specific goals or objectives. —
In the energy field, Congress has mandated
that certain particular technologies be de-
veloped:A electric vehicles, ocean thermal

3Communications Satellite Act of 1%2, Amendment: International
Maritime Satellite Communications Act, Title V, Public Law 95-564,

approved Nov. 1, 1978.
“Examples include: Solar Energy Research, Development and

Demonstration Act of 1974, Public Law 93-473, Oct. 26, 1974; Geo-
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electric Conversion (OTEC) systems, photo-
voltaic systems, and magnetic-confinement
fusion (using Tokamak devices). A compara-
ble action in the space field might be to
specify the development of a solar-electric
propulsion system or a synchronous-orbit
storm warning system. These examples of
congressional “policy” setting come very
close to being program definitions. At the
beginning of this chapter, it was stated that
such program definition would not be con-
sidered except as part of a larger policy
framework. It must be recognized, however,
that there may often be pressures to include
specific technological directions in new
space policy measures, and that such action
is not inconsistent with the pattern set in
other high-technology areas. At the very
least, it is essential to consider the policy im-
plications of mandating particular projects,
including the effects on institutional struc-
tures, public-private relations, and the bal-
ance between scientific and applications
programs.
Tax and other incentives; loan guarantees. —
Among the policy tools that have been used
to achieve specific goals by affecting the
behavior of individuals and private firms, the
economic incentive has been the most typ-
ical. Such incentives have been enacted by
various methods: 1) by adding atax levy to
discourage, or reducing a tax to encourage,
specific activities; 2) through direct subsidy
(e.g., food stamps); or 3) through loans and
loan guarantees (to students, homebuyers,
etc.). A recent example of this practicein
the energy area combined all three of these
incentives in the Windfall Profits/Synfuels
Corp. packages

One additional example of an economic
incentive deserves further mention—i. e, a
guaranteed price for delivery of a product
at some future time. In some instances,

where there are several potential strategies
for producing a desirable product, a policy
option is for the Government to guarantee
to purchase a given quantity of the product
at a set price, high enough to provide an at-
tractive rate of return to the risk-taker. In
such a case, the private supplier is respon-
sible for detailed management of the proj-
ect, for the technical choices that are made,
and for the ultimate delivery of the product.
There is limited experience with this ap-
proach, but it does appear to be applicable
to Earth observations, and possibly to other
space applications services.

Regulatory measures. —ECOnomic regulation
(as contrasted with regulation to protect the
public health, interest and safety) has been
employed where the public interest requires
amechanism to control pricing, entry into
a market, service delivery, and industry
structure. A typical example isthe Federal
Communications Commission (FCC) oper-
ating under the Communications Act of
1934.6 In addition to carrying out its regu-
latory functions, FCC has recently been in-
strumental in allowing limited multiple en-
try into certain parts of the telecommunica-
tions market. h is necessary to institute some
form of regulatory authority when the nature
of a service makes a monopoly supplier nec-
essary, as was originally true for the Nation's
long-distance telephone system. In the early
years of the system, the technology that was
available required a single switched system
for long-distance service. As technology ad-
vanced, at first with broad-band microwave
repeater systems, and then with satellites
having broad-band capabilities, the necessi-
ty for maintaining a long-distance monopoly
largely disappeared. Consequently, akerna-
tive commercia systems have been allowed
to compete with AT&T; many of these rely
on satellites. Thus, an advancing technology
that brings about changes in the market

thermal Energy Research, Development, and Demonstration Act
of 1974, Public Law 93-410, Sept. 3, 1974; Electric and Hybrid Vehi-
cle Research, Development, and Demonstration Act of 1976Public
Law 94-413, Sept. 17, 1976; and Magnetic Fusion Energy Engineer-
ing Act of 1980, Public Law 96-386, Oct. 7, 1980.

5Crude Oil Windfall Profits Tax Act of 1979, Public Law 96-223;
approved Apr. 2, 1980 and Energy Security Act of 1979, Public Law
96-294, approved June 30, 198(;6

characteristics of the service system may ob-
viate the monopolistic entity. When such a
change does occur, there needs to be suffi-

sCommunications Act of 1934, as amended, 48 Stat.1064, 47
USC 609.
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cient flexibility in the regulatory framework
to permit both open entry and movement
toward expanded competition.

Exemption from other /aws.—In many cases,
the process of setting public policy requires
that a balance be struck between competing
constituencies, or that different incentives
be offered to achieve similar objectives.
When the circumstances do call for such a
balance, the measures available to the law-
maker include relief from provisions of com-
peting laws. For example, antitrust laws in-
tended to increase competition, and thereby
to provide better products and services at
lower prices to the consuming public, re-
strict monopolistic activities of corporations.
However, in some instances where the pub-
lic interest seemed better served by collec-
tive action than by competition, Congress
has granted statutory exemption from the
antitrust laws. Examples of such exemptions
include the Capper-Volstead Act of 1922,
which allows agricultural cooperatives to
market jointly and to set uniform prices for
their products, the Norris-LaGuardia Act of
1932, which alows collective bargaining by
organized labor; and the Defense Produc-
tion Act of 1950, which grants a limited ex-
emption to contractors who, at the request
of the President, enter cooperative agree-
ments related to national defense. It may be
desirable to grant a similar exemption to in-
dustries that would agree to combine their
resources to develop new space applications
technologies.

Reporting and other special requirements.—
Perhaps the most used policy requirement
that has been adopted by Congress in recent
times is the mandated report. One reason
for these often cumbersome reporting re-

strategic weapons systems, would not nec-
essarily be given detailed attention if a man-
dated report were not required. No mandate
can ensure that the response will be of high
quality, that attention will be paid to the
issues specified, or that the deadline for the
report will be met. In fact, congressional
mandates have been increasingly ignored or
given such cursory attention that their orig-
ina intent has been negated. With the pres-
sures of the congressional calendar making
it difficult for members to oversee the tre-
mendous volume of laws already enacted,
there are many cases of missed deadlines,
inadequate responses, or complete lack of
attention which go without significant con-
gressiona objection. This causes the process
to break down even further. Nevertheless,
amandated report, if properly followed up
and if the necessary resources and time ex-
ist to complete it, can be a useful policy
tool—particularly if it is part of alarger policy
initiative, or if the leadership for ensuring its
preparation is clearly specified.

In addition to mandated reports, there are
several other requirements that may be in-
cluded to encourage greater attention to
overall policy: 1) establishing an advisory
mechanism that utilizes relevant expertise
outside of the particular agency or depart-
ment involved; 2) specifying project mile-
stones or “sunset” provisions to be met
before additional authority or budget is pro-
vided by Congress; 3) requiring coordina-
tion with other agencies or with specific in-
ternational bodies.

Additional Considerations

These general areas of policy development pro-
vide wide latitude for responding to the issues
facing the civilian space program today, and for
generating innovative approaches to emerging
questions and future problems. In evaluating spe-
cific options that fall within the genera types of
policy, the following questions need to be consid-
ered:

. ISit feasible?—! n this assessment, the term
“feasibility” will be used to imply that pro-

quirements is to oblige the executive branch
to attend to planning in a way that does not
involve significant amounts of appropriated
funds. For example, construction of a spe-
cific system such as a new strategic bomber
is subject to extensive reporting and review
in connection with the large annual appro-
priation required. A more genera issue,
such as the strategic posture of the United
States or the tradeoffs among various new
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spective policies are consistent with an ac-
cepted understanding of the appropriate
roles of Government and the private sector,
the separation of powers between Congress
and the executive branch, etc.; in other
words, that the option does not require a
revolutionary change in current practice.
The assumption is that changes that are less
disruptive and evolutionary in character will
have a greater likelihood of serious consid-
eration and possible adoption than more
revolutionary measures, and that the bene-
fits of the civilian space program, however
great, do not justify radical changes in
American institutions and practices.

+ ISitinthe public interest?>—The motivation
for making changes to space policy is to
serve the public interest and not just to pro-
mote a particular constituency or industrial
sector. Hence, an additional test for accept-
able policy changes would be (among other
factors): does this change promise greater
public benefit, in lower net costs, better serv-
ices, more rapid introduction of new serv-
ices, a favorable distribution of expected

benefits, an improved competitive position
abroad, or enhanced national security?

* Can it be implemented?This again is large-
ly a question of judgment in determining (on
the basis of experience or other data) that
a desirable policy change may or may not
be capable of being implemented in the
“real world, ” given practical questions of
timing, cost, depth and extent of previous
commitments, institutional inertia, or an in-
ability to dictate a course of action to other
nations. In such judgments, there will always
be room for debate. Therefore, wherever it
is appropriate in the policy synthesis, ques-
tions of U.S. ability to implement a policy
will be highlighted.

In summary, the foregoing discussion has fo-
cused on the major questions that should be con-
sidered in order to evaluate possible policy op-
tions. It has also identified the general classes of
policy initiatives that appear to be relevant to
space applications. The next section will review
the major issues and problems with our current
situation that prompt the search for new policies
and solutions.

SUMMARY OF ISSUES

The search for new policy options is stimulated
by the belief that significant new services, and
consequent public and private benefits, could
result from a vigorous exploitation of current and
future innovations in space. The Government
may promote such new systems through policies
that will, inter alia, lower barriers that may exist;
provide new mechanisms for interested parties
to cooperate; and, in general, encourage public
and private investment in space applications
commensurate with the prospective benefits to
society.

In this analysis, we proceed from a basic prem-
ise—that the existing policy framework, which
has served to organize the Nation's initial efforts
in space, should be reviewed for possible changes
in the light of current and emerging technology,
as well as the more than 20 years experience in
Space operations that the Nation has acquired

since Explorer 1. The following factors make the
present a particularly appropriate time for review:
the advent of the shuttle and the conditions of
fiscal stringency that may lead to a reduced ef-
fort in large-scale engineering development for
NASA; the appearance for the first time of signifi-
cant economic competition from foreign coun-
tries; the rapid development of military space sys-
tems; and the prospect of new commercia op-
portunities in remote sensing and materials
processing.

The flaws in our existing policy cannot be attrib-
uted to a single overriding cause. In a number
of ways, it fails to provide the kind of stimulus
and guidance to our national space efforts to en-
sure that the country’s public and private re-
sources are used in the most beneficial fashion.
This shortcoming is highlighted by the fact that
several foreign countries intend to develop their
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own space applications systems, some of which
will be more advanced, and more suited for ap-
plications, than are comparable U.S. systems. The
growing domestic interest in space is evident in
industry initiatives and congressional hearings on
space policy, recently introduced legislation,’
the growing number of voluntary space associa-
tions (see ch. 5); and efforts by individual entre-
preneurs to develop private launch systems and
satellites. All of these varying developments
reflect the remarkable maturation of space tech-
nology over the past decade, as well as the great
but unfulfilled promise that further development
offers for delivering useful services, gaining inter-
national prestige, and satisfying the human spirit
of adventure.

Implicit in the concerns of the constituencies
mentioned above is the claim that, compared
with the potential benefits to be achieved, U.S.
investment in civilian space applications may be
misdirected or too low. This claim raises two im-
portant questions: 1) What is the relative impor-
tance of increased public or private investment
in space applications as compared with alter-
native investments (in defense, social programs,
new plant and machinery, etc.)? 2) What are the
possible benefits or returns, and to what degree
can one ascertain their extent and magnitude?

These issues be will be implicit through the sec-
tions that follow; briefly, we can respond thus.
First, the claim that we are investing too little in
space applications does not imply that we are also
investing too much in other worthwhile aresas.
Furthermore, opportunity costs in the public pol-
icy arena cannot be rigorously compared. The
resolution of the annual conflict among alterna-
tive allocations of public resources is necessarily
political, subject to all the vagaries of human judg-
ment, prejudice, and intuition. Much depends on

?United States Civilian Space Policy, hearings before the Subcom-
mittee on Space Science and Applications of the Committee on
Science and Technology, U.S. H. R., 96th Congress, 2d sess., July
23, 24, 1980, No, 152, USGPO, Washington, 1980.

8For example: The Space Industrialization Act of 1979; hearings
before the Subcommittee on Space, Science and Applications, of
the Committee on Science and Technology, U.S. H. R., 96th Con-
gress, 1st Session, on H.R. 2337, May 22,23, and June 26,27, 1979,
No. 47.

sForexample:CarlSagan’s “‘Planetary Society, ” which has an

active, informed and rapidly growing membership.

the overall resources available, and hence, on the
state of the national economy and the Federal
budget. To require that investments in space ap-
plications be explicitly compared with other alter-
natives is to apply a constraint that is inappropri-
ate to public policy issues. Nevertheless, in a pe-
riod of fiscal restraint and intense scrutiny of all
Government expenditures, the space program
can expect to have to defend its claim to a share
of Federal revenues, and to justify its programs
by arguing that they contribute to national goals
such as defense or increased industrial productiv-
ity.

This situation is made difficult insofar as many
of the societal benefits are not immediately realiz-
able or are difficult, if not impossible, to quanti-
fy. They include such abstract notions as interna-
tional prestige, national self-image, and incentives
to individual achievements; a single mission or
project is often not easily identified with a specific
set of benefits. For example, the successful flight
of a meteorological satellite does not generate
public attention in the United States. However,
not only do large segments of the U.S. economy
depend on the accurate data such satellites pro-
vide, but other nations around the world are
eager subscribers to this information and see the
United States in a more positive light because of
this service. It is the accumulation of many such
small but significant positive effects that con-
stitutes the sum of intangible benefits from the
national space effort.

Because of the effects of space investments are
derived primarily from many small, though by no
means insignificant programs, it is difficult to sus-
tain public investment at a level and scope appro-
priate to the potentia of the consequent benefits.
Partly for thisreason it isimportant to consider
public policy incentives for private sector space
investments that could complement or substitute
for direct public expenditures. Private investment
will occur only if the benefits (usualy in the form
of direct profits) to the private investor are rela-
tively assured (i.e., low risk), and are of sufficient
magnitude to be attractive in comparison with
other alternatives. Policy incentives must promote
these conditions while ensuring that the public
and national interest are also served.
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The issues discussed in this chapter derive from,
among other sources, a series of workshops held
at OTA for the purpose of identifying the major
issues or concerns facing the U.S. space program
(table 1, in ch. 3) and suggesting policies that
might be adopted to resolve those issues.

Need for Consistent High-Level
Attention to Space Policy

Current space policy does not translate easily
into a set of specific goals, program areas, or mis-
sion opportunities. Hence, during periods when
there is a national preoccupation with social, de-
fense, or economic issues that bear no direct rela-
tion to the civilian space program, the process
of planning and budgeting for specific missions
may fall victim to lack of high-level attention and
focus. Because there is no current long-term com-
mitment to specific goals (after space shuttle de-
velopment is complete), and because the most
recent presidential statement on space program
goals (by President Carter in 1978)1° was vague
with respect to the content and timing of future
objectives (beyond “ utilization of the shuttle”),
annual budget and program decisions have
tended to be made ad hoc. When decisions are
made in the context of annual budget prepara-
tions, they unfortunately are biased by the re-
stricted nature of the forum (primarily discussions
between the agencies with space allocations in
their budgets and the Office of Management and
Budget), and by the tendency to look for short-
term economies, to shrink or limit programs and
future-year costs, to refine and improve manage-
ment, and to fit the program into a budget target.
While these are necessary and important man-
agement considerations, they are not suited to
developing and identifying a creative program or
anational commitment to long-term space pro-
gram goals. For consistent, long-term policy ob-
jectives to be developed and carried out, the
budget process must necessarily follow policy
guidance, and not the reverse. Without such pol-
icy commitments, the annual budget process will
result in mission deferrals, stretched schedules,
and even cancellation of well-developed projects,

10'White House Fact Sheet, U.S. Civil Space Policy, office of the
White House Press Secretary, " Oct. 11, 1978.

adding up to awaste of scarce resources. All of
these have already occurred in recent NASA
budgets.

The Executive

In the Carter administration, several major in-
teragency reviews of space policy were carried
out under the aegis of the National Security
Council, and in the process a Policy Review Com-
mittee (PRC) for space was established with the
Director of the Office of Science and Technology
Policy (OSTP) as the chairman. The issues re-
viewed during this period involved principally
space applications and the civilian/military inter-
face, and led to three (classified) Presidential di-
rectives and several public statements concern-

Figure 16.-Civilian Space Budget

Billions of dollars
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ing: 1) assignment of responsibility for operational
satellite Earth-sensing systems to NOAA; 2) transi-
tion to commercia operation for Landsat; and
3) genera civilian space policy .11 In the Reagan
administration, the PRC (Space) has been aban-
doned and an independent review of the Carter
administration decisions and other space program
guestions is underway (see ch. 6 for a descrip-
tion of the review). One of the principal partici-
pantsin this review is the Director of OSTP. In
the 1976 legislation establishing OSTP, the Direc-
tor is given a broad assignment that includes pro-
viding the President with analyses of major pol-
icies, plans, and programs involving science and
technology. Among the priority goals delineated
for science and technology is “advancing the ex-
ploration and peaceful uses of outer space.”|z
OSTP can act as a focus for space policy develop-
ment, provided: 1) the President determines that
he wants OSTP to play such arole, and 2) there
are enough personnel and funds available for the
Office in addition to its other responsibilities for
science and technology policy. Currently, OSTP'S
limited budget and staff resources (approximately
$1.5 million in fiscal year 1982 and 11 perma-
nent positions) make it difficult for the Office to
assume a maor continuing role in evaluating
space policy.

Despite the efforts of the Carter administration,
two major problems with Executive direction of
the space program have arisen in recent years:
1) failure to identify and commit to major new
goals, and 2) failure to implement programs tO
accomplish goals already announced or identi-
fied. These problems suggest that the Executive
has been ineffective in focusing its attention on
the space program, because of pressure from the
externa environment (such as budget constraints
and an emphasis on national issues that are not
clearly addressed by the civilian space program)
and because of internal difficulties (such as the
administrative structure of NASA, and the deter-
mination to complete current large programs
such as the shuttle). Better procedures are needed
periodically to focus high-level attention on space
program needs, procedures that will fix a con-

1" bid.
12National Science and Technology Policy, Organization and Pri-
orities Act of 1976, Public Law 94-282, May 11, 1976.

tinuing defined responsibility for developing
space program goals and objectives, reviewing
the plans to achieve the objectives, and iden-
tifying the resources that may be required. This
responsibility would include periodic public pres-
entation of the goals and objectives developed
by the executive branch to Congress for debate
and ratification. A forum for implementing these
procedures could have a broad scope, defined
in detail by Congress, or its responsibilities might
be described by Congress in general terms, with
its detailed structure to be determined by the ex-
ecutive branch.

It should be noted that, in its original form, the
legislation establishing NASA also created a coor-
dinating mechanism, the National Aeronautics
and Space Council (NASC), whose responsibilities
included civilian/military coordination and, more
significantly, development of “a comprehensive
program of aeronautical and space activities to
be conducted by departments and agencies of
the United States. ” The Council was abolished
by President Nixon in 1973 at the same time that
the Science Adviser's Office was removed from
the Executive Office of the President. The Presi-
dent’s Science Advisory Committee was also
abolished. This now defunct NASC is one exam-
ple of an executive branch mechanism that could
satisfy the needs identified above. NASC'S origina
functions and composition should be reviewed
in the light of developmentsin current technol-
ogy and changes in agency relationships. The
scope of its responsibilities would have to be clar-
ified: would it be limited to civilian programs on-
ly? to the civilian/military relationship? OF €X-
tended to include both civilian and military pro-
grams, and private sector activities?

The Legislative

Congress, insofar as it oversees and reviews ex-
ecutive branch agencies and programs and initi-
ates and passes on legidlation, is an essential part
of the policy process. Committee hearings bring
forth critical issues for public airing and debate,
and staff papers, investigations and congressiona

3ReorganizationPlan No. 1 of 1973, 38 Federal Register 9579,
Apr. 18, 1973, 87 Stat. 1089, abolished the National Aeronautics
and Space Council together with its functions, and the Office of
Science and Technology, efective july 1, 1973.
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agency reports all contribute to the review frame-
work. In addition, major policy initiatives fre-
guently originate in Congress. The COMSAT
Act,“for instance, had its origins largely in Con-
gress, though it was well supported at the time
by the president and his advisers.

Congress’ watchdog role, primarily determined
by the yearly budget cycle, often leaves congres-
sional committees at a disadvantage with regard
to setting policy. They can be so caught up re-
sponding to initiatives from the president, that
they are unable to take the time to formulate pol-
icy or to form a long-term vision of national
programs.

In addition, the present committee structure,
in which several different committees have juris-
diction over different parts of the space program,
makes it difficult to consider the program as a
whole. In recent years, there has been no cen-
tral focus in Congress for space matters. The Con-
gressional Space Caucus recently formed in the
House of Representatives may provide an infor-
mal forum for discussion of space program prior-
ities and direction within Congress. its formation
reflects the concern of some members about the
uncertain direction of the U.S. space program.
Neither it nor policy studies can substitute for a
broader, sustained debate on the place of the
space program in the totality of national objec-
tives, in which all the major actors are repre-
sented.

Institutiona

In developing space telecommunications, the
U.S. founded new national entities and interna-
tional structures that would design and procure
satellites, operate the systems, and provide serv-
ices to international users. These measures en-
abled private capital to flow into the system,
resolved Government/private sector relation-
ships, and started the commercialization process
that led to a larger array of services. Many of the
national and international problems confrontin
the united States at the time COMSAT an
INTELSAT were established have analogs in the
current situation in remote sensing and in other

140p. cit., Communications Satellite Act of 1962.

applications areas. For example, there is no clear
guidance regarding the nature of commercia in-
volvement in operationa systems, whether exist-
ing or new entities should play a role, whether
Government will purchase services or fly its own
systems, or whether the United States will favor
international competition or a cooperative frame-
work. It should also be noted that today’s circum-
stances have characteristics that are quite dif-
ferent from those encountered in the early 1960's.
Then, there were no reliable vehicles to launch
competitive communications satellites beyond
those controlled by the United States and the
Soviet Union; there were no real aternatives to
cooperation. The character of the market was
aso very different, International communications
was a well-developed business involving long-dis-
tance underwater and subsurface cables, high-fre-
quency radio, and microwave links for short dis-
tances. Government agencies or private concerns
were engaged in supplying services, so that add-
ing a satellite repeater was arelatively straight-
forward step in extending and improving this ex-
isting business base. Customers were identified
and demand was aready established, factors
which provided a solid base for the rapid devel-
opment of the space segments—particularly with
the better quality service that was provided.

A major issue therefore is: Are there alternative
institutional frameworks that would facilitate de-
velopment of desirable new space applications
services and overcome barriers that exist, wheth-
er from lack of a clear national policy, under-
developed markets, or other uncertainties? An
associated issue is: Can the private and public sec-
tor roles be more clearly defined to assist in more
effective and timely exploitation of space applica
tions opportunities? A further question of impor-
tance is: Should NASA be given responsibility to
operate space applications systems?

International

Space activities (outside of short-duration verti-
cal sounding rocket flights), unlike many other
areas of national endeavor, cannot be confined
to the region over a given nation’s territory. Or-
bital flight inevitably brings the space vehicle over
other nations. In the 1967 Treaty on Principles
Governing the Activities of States in the Explora-
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tion and Use of Outer Space, Including the Moon
and Other Celestial Bodies, “outer space” was
recognized as a nonappropriable area analogous
to the high seas, and hence open to use by all
nations. Policy regarding the well recognized in-
ternational character of space activities was estab-
lished in the NAS Act, where the guideline of
“peaceful purposes for the benefit of all man-
kind” was fundamental to the U.S. program. In
addition, U.S. activities were to be conducted so
as to contribute materially to the following objec-
tive (among others): “Cooperation by the United
States with other nations and groups of nations
in work done pursuant to this Act and in the
peaceful application of the results thereof.”|s

in applications, there are several national con-
cerns that may limit our ability to obtain inter-
national agreements on the development and use
of space systems. The United States has tradi-
tionally advocated open access to outer space
and free commercial competition, but this posi-

I sOp. cit., National Aeronautics and Space Act of 1958.

tion has been increasingly challenged by Com-
munist and Third World countries which favor
restrictions on space activities. In pursuing new
opportunities for applying technology to space,
the United States must weigh the national benefits
accruing from aggressive competition against the
need for, and benefits from, broader cooperation
in the international arena.

The issues to be addressed include: 1) What
benefits has the United States received from its
cooperative programs? 2) How is the desire for
cooperation to be reconciled with maintaining
U.S. preeminence? 3) How should the United
States respond to the growth of competitive space
applications programs in Europe and japan?
4) Are there benefits to be gained by inter-
nationalizing civilian Earth observations satellite
systems? How can they be realized? 5) What
framework would enable systems to be estab-
lished which would gather global information on
topics of broad common interest, such as ozone
concentrations, carbon dioxide levels, and bio-
mass inventory?

POLICY SYNTHESIS

The kinds of legidative and policy options, the
categories and criteria for their evaluation, and
the major issues involved, have now been identi-
fied. This background enables us to outline a
number of specific policy options available to
Congress for more detailed consideration. In the
next section, we integrate selected options into
compatible and coherent packages. The various
options are organized by the issues which sug-
gest them.

Need for High-Level Attention to Space
Policy in the Executive Branch

The range of responses to deal with thisissue
is very broad. Possible actions by Congress in-
clude the following:

Z Reestablish the National Aeronautics and
Space Council (NASC).

. Form a Presidential or National Commission
. Establish a new department.

Reestablish the National Aeronautics
and Space Council (NASC)

The NASC was disbanded in 1973 together with
the Office of Science and Technology (OST) and
the President’s Science Advisory Committee
(PSAC), as part of amove to reduce the size of
the Executive Office and remove so-called “advo-
cacy” groups from immediate proximity to the
President. " OST was reestablished by legidation
(as OSTP) in 1976" but no strong constituency
emerged to press for the reestablishment of NASC
at that time. The origina charter for NASC in the
1958 NAS Act implied a strong need for conflict
resolution and better coordination among agen-
cies engaged in space activities. At present, the

160,. Cit.,ReorganizationPlan No.1 o f 1973.

170p.Cit.,National Science and Technology Policy, Organiza-
tion and Priorities Act of 1976.
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needs for high-level coordination as well as for
“a comprehensive program of aeronautical and
Space activities . . . ,“ as stated in the original
NASC legislation are of critical importance.1’A
reestablished NASC might provide a suitable
forum to focus attention on space program goals
and objectives, problems of program coordina-
tion, competing clams of different interest
groups, and a variety of other matters. Whereas
the old NASC was composed of members from
NASA, the Departments of Defense, Transporta-
tion, State, and the Atomic Energy Commission,
membership in a new NASC should be broad-
ened to include Agriculture, Interior, and Com-
merce (NOAA). The original NASC was chaired
by the Vice President, who was considered a
neutral arbitrator with access to the President;
with the addition of observers from the Office of
Management and Budget and the President’s
Science and Technology Adviser, anew NASC
would bring together all the major Government
space interests. It could serve to generate the
needed commitment to specific program content,
aid in preparation of annual budget proposals,
and give the space program higher visibility with
the President. The Council probably should have
a central staff working for an Executive Secretary,
although the staff could be primarily composed
of detailees from the agenciesinvolved. Only a
few professionals would be needed on the staff
in order to perform the basic Council tasks.
However, adding the requirement of an annual
report would increase staff size appreciably. Oc-
casional reports to the public on space program
goals, plans, or achievements could be part of
the output of a core staff.

The Reagan Administration does not appear to
favor new entities in the Executive Office, a-
though topical committees of the Cabinet have
been formed for specific policy areas. The NASA
Administrator does not have Cabinet status and
therefore is not represented at this level. An ex-
ception has been the appointment of vice Presi-
dent Bush as chairman of a committee for regula-
tory review, demonstrating that it is possible to
have the administration accept a new entity in
the Executive Office under the chairmanship of

80p. cit., National Aeronautics Space Act of 1958, titlell, p. 4,
sec 201, d-2.

the Vice President; however, the space program
does not appear to have high enough priority in
the administration for this sort of treatment.
Therefore, it may be difficult for Congress to
establish any new mechanisms for defining and
coordinating space policy, whether it is a new
NASC or another option.

The existence of an NASC would enable agen-
cies to focus their policy concerns at a high level,
with the prospect of influencing critical decisions.
{t would remove overall program content and
strategy decisions from a strictly budget-oriented
setting, as is the case today. Thiswould greatly
enhance the likelihood that long-term programs
and goals can be agreed upon and effectively pur-
sued. By having the Office of Management and
Budget (OMB) represented as an observer on the
Council, deliberations would have the benefit of
aredlistic view of the budget situation. It should
be understood that the deliberations of a reconsti-
tuted NASC would not receive adequate atten-
tion from either the agencies or OMB, unless
there were direct Vice Presidential interest and
involvement. Thiswould carry with it the pros-
pect of direct contact with the President, and
would make the difference between a Council
with little or no power and a Council with an im-
portant role in the policy process.

Annual expenditures by the Federal Govern-
ment for civilian and military space activities ex-
ceed $10 hillion, al of which is “discretionary,”
i.e., not subject to a mandated formula or spe-
cified service. A body such as the NASC would
enable these expenditures to receive the high-
level review and attention appropriate to their na-
tional significance.

Committee of the National Security Council
(NSC) or a Subset of a “Cabinet
Council’s” Responsibilities

Because it concerns the internal management
of the Executive Office, this option is not amen-
able to congressional action. It has been included
here for the sake of completeness.

In the Carter administration, the lack of a high-
level policy focus in the executive branch was
recognized as a problem, and the solution was
the formation of a Policy Review Committee for
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Space (PRC-Space) within the structure of the
NSC. (In the Carter administration, there were
various PRC’S dealing with specific national secu-
rity areas). The chairman of the PRC-Space was
the Director of the Office of Science and Tech-
nology Policy (OSTP). By contrast, the Reagan ad-
ministration has favored routing space issues
through a new “Cabinet Council” managed by
White House staff, with advice from the Direc-
tor of OSTP and the Special Assistant for National
Security Affairs (see ch. 6).

By using the NSC structure for space policy
review there is a rather strong orientation toward
national security and military affairs. The civilian
space program, while sometimes having a strong
international impact, has traditionally been sepa-
rated from specific military and national securi-
ty programs. NSC is managed by a foreign-policy
oriented staff with little of the necessary back-
ground in dealing with commercial or technologi-
cal concerns.

While the OSTP Director is arelatively neutral
figure, the stature of his office vis-a-vis the White
House has varied considerably and does not
compare with that of the Vice President. On the
positive side, NSC has typically been a very im-
portant focal point for setting policy in recent ad-
ministrations, so that issues raised in this forum
usually reach the President for decision. This pro-
vides a degree of access not easily matched ex-
cept by OMB and the key White House staff.
Whether this situation will continue in the Reagan
administration is not clear. In addition, NSC is
equipped to consider issues dealing with the high-
ly classified military and intelligence space pro-
grams, by individuals fully cleared for access to
the classified aspects. This is particularly impor-
tant for such common systems as the space shut-
tle and tracking and data relay systems, and in
connection with the transfer of technology from
the classified to the civilian programs.

Use of the new “ Cabinet Council” method of
reviewing space policy forces these issues to com-
pete with a much larger array of other policy con-
cerns for the very limited staff time available to
support the councils. Without a dedicated staff,
adequate attention is not likely to be given to
understanding the issues and to the development

of viable options. On the positive side, the Cabi-
net Council may alow for significant high-level
attention to whatever proposals reach its agenda.

Presidential or National Commission

A device that is occasionally employed to inves-
tigate a broad area of national interest is a presi-
dential or Nationa (implying congressional and
private involvement) commission, board, com-
mittee, or council. Examples are:

® The Commission on Intergovernmental Rela-
tions. A 26-member bipartisan permanent
body with State and National Government
representatives, from both the legislative and
executive branches, and members from the
general public whose purpose is to review
and recommend improvements in the Fed-
eral system.

® Water Resources Council. Established 10O
maintain a continuing study of national water
requirements. The Council reviews plans of
river basin commissions, assembles these
plans and submits them to Congress via the
President. It also administers a program of
Federal grants for water and land resource
planning.

® Procurement Commission. An ad hoc group
for reviewing Federal procurement policy,
with public and private membership and a
limited lifetime (it has completed its work).
It prepared a comprehensive set of policy
recommendations and procedural changes.

One possihility for space is to charter for a spe-
cified term, a “National Space Commission” with
membership from the general public, State and
local governments, industry (particularly aero-
space and electronics firms), academia, Congress,
and the executive branch—NASA, State, DOD,
Interior, Commerce, and Agriculture. The Com-
mission would be charged with reviewing and
assessing the civilian space program and its bene-
fits, and recommending long- and short-term ob-
jectives, and a time frame for their achievement.
The product of the Commission would be a major
report, recommending short- and long-term goals
for the U.S. space program. The Commission
would be publicly supported; following its report,
congressional hearings could be held on its
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recommendations, and legislation prepared for
consideration by congress.

Such a forum enables participation from a
broad set of interests in developing program
goals; it operates iN a manner that is outside nor-
mal channels and hence would be less threaten-
ing to the annual budget preparation process; it
would be public and could solicit public input
as appropriate; and it would serve as an expres-
sion of broad nationa and bipartisan support for
the civilian space program. In order to provide
a specific objective for such a group, a major
report should probably be specified, with annual
updates for the life of the Commission.

A National Space Commission, because of its
public, short-term nature, could not substitute for
ameans within the administration to resolve is-
sues, develop policy proposals, review goas, and
set strategy for the space program. The Commis-
sion therefore is complementary to the previous
two options, although it would deal with many
of the same issues. The Commission would have
the advantage of being able to evaluate public
response and support, and to focus that support
on specific goals. It also provides a device for full
discussion of congressional, executive branch,
and private sector views in a constructive setting.

Establish a New Department

This concept would place NASA in a larger
Cabinet-level structure, perhaps one that incorpo-
rated a group of science and technology agen-
cies. The principal focus for space policy would
be a Cabinet officer responsible for setting space
goals, as well as integrating these goals into a
larger science and technology policy framework.
The following choice of functions to be grouped
together is largely illustrative—a considerably
more detailed discussion would be required to
treat this subject adequately than is appropriate
to this report.1’If, for the purposes of this assess-
ment, we designated it the Department of Basic
and Applied Sciences, it might have a Research
Administration with components from the NSF,
NASA, and DOE; a Space Operations Administra-
tion with responsibility for launch vehicle

19For example, see reports of the U.S. House of Representatives
Committee on Science and Technology in 1967, 1972, and 1977.
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development and operation, manned flight,
satellite integration, tracking and data acquisition;
an Environment and Natural Resources Adminis-
tration with land, atmosphere, and ocean activ-
ities from NASA, NOAA, DOE and possibly the
U.S. Geological Survey from Interior; an Industrial
Technology Administration with the National Bu-
reau of Standards, Patent Office, and applied
technology programs from NSF; and an Energy
R&D Administration with the core DOE programs
such as solar, conservation, fossil, nuclear, and
fusion. The department could have a special proj-
ects office for interdisciplinary issues that require
broad contributions such as communications and
information, science and technology, or for lim-
ited-life projects such as robotics development
(to assist in accelerating commercialization of this
new technology). In such a department, responsi-
bility for leadership in generating space program
goals and objectives would lie with an Adminis-
trator for Space Operations, assisted by others—
Research, Environment and National Resources,
Energy, Industria Technology, and Specia Proj-
ects. These components would be responsible for
generating programs in space science, weather
and meteorology, Earth observations, space man-
ufacturing, and telecommunications. Together,
they would constitute the civilian space program.
Coordination with DOD and nationa intelligence
space programs would still be required, and for
this purpose a Cabinet-level Space Council might
also be desirable to resolve issues that arise, to
provide a forum for program coordination and
to enable consideration of other aspects, such as
foreign policy considerations (which would be
supplied by the Secretary of State).

This option would be extremely difficult to im-
plement, since it would involve many congres-
sional jurisdictions and appear to threaten existing
agency constituencies. On the other hand, the
Reagan administration has indicated that it plans
to dismantle the Department of Energy, and this
could provide the stimulus for giving serious con-
sideration to formation of a new department by
grouping together high-technology agencies, in-
cluding the R&D elements from the present DOE.
Many foreign countries, including Japan and most
of Western Europe, have ministerial-level depart-
ments dealing with science and technology.
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A new, high-technology R&D department to
deal with space policy issues would facilitate ac-
cess to the President. It could also strengthen bar-
gaining with OMB in the budget process, and
might even (depending on the other agencies and
functions that were included in the new depart-
ment) result in economies in areas where com-
mon support functions can be combined (pro-
curement, administration, facilities, personnel,
etc.). Itis also possible that better use of support-
ing laboratories would result from incorporating
them into a larger departmental structure.

LEGISLATIVE BRANCH

In the future, Congress could take a much
stronger hand in formulating space policy and co-
ordinating the different national space programs.
Congress played a magjor role in the initial stages
of the U.S. space program by drawing up the NAS
Act, and Members of Congress were leadersin
helping to focus national attention on space ex-
ploration. Other critical policy decisions, such as
the COMSAT Act in 1962, were aso initiated by
Congress. Both the House and Senate formed full
committees to oversee civilian space activities,
while assigning responsibility for military space
programs to their respective Armed Services
Committees.

During the Apollo years, Congress supported
major programs proposed by the executive
branch and voted increasing annual budgets for
NASA. However, in the late 1960's and early
1970’s, NASA budgets and program proposals
came under increasing attack as being too ambi-
tious for a period when domestic social programs
and the Vietnam war required ever-larger na-
tional commitments. Despite a strong core of
congressional supporters, congressional critics on
the Senate Appropriations Subcommittee on
HUD and Independent Agencies succeeded in
reducing NASA plans for major post-Apollo pro-
grams. NASA’s space budget reached a low of
$2,758.5 hillion in 1974, down from a 1965 high
of $5,137.6 billion (in current dollars; if inflation
is taken into account, the differences are much
greater).

In the mid -1 970's, both the House and Senate
restructured their authorizing committees for
space activities. In the House, responsibility for

most of the civilian space program authorization
and oversight shifted from several subcommittees
of the Committee on Science and Technology to
only one, the eight-member Subcommittee on
Space Science and Applications of the Commit-
tee on Science and Technology; in the Senate the
Committee on Space was disbanded and respon-
sibility for space matters was assumed by the
nine-member Subcommittee on Science, Tech-
nology, and Space of the Committee on Com-
merce, Science, and Technology. In addition to,
the military responsibilities of the Armed Services
Committees, space activities in Commerce, Interi-
or, Agriculture, and Energy Departments are
overseen by different committees.

In recent years, Congress has addressed many
of the policy issues discussed in this report; in par-
ticular, it has dealt with the uses of the space shut-
tle, the transition to an operationa remote-
sensing system, international competition, and
commercialization of space technology. The
absence of a coherent and comprehensive na-
tional civilian policy has surfaced as a recurrent
concern, and hearings on this subject were held
by both Houses in 197920 and 1980.”In the Sen-
ate, S. 212, the “National Space and Aeronautics
Policy Act of 1979, and S. 244 “to establish na-
tional space policy and program direction” were
introduced. Both bills proposed establishing long-
term programs in accord with explicit policy prin-
ciples, with S. 212 specifying particular projects
as well.

In the House, hearings were held in May and
June 1979 on H.R. 2337, the Space industrializa-
tion Act of 1979,22 which called for establishment
of a national Space Industrialization Corporation
to encourage public-private exploitation of com-
mercial opportunities in space. In both 1979 and
1980, the House passed H.R. 2335, the Solar

“"U.S. Civilian Space Policy,” hearings before the Subcommit-
tee on Science, Technology, and Space of the Committee on Com-
merce, Science, and Transportation, U.S. Senate, Jan. 25 and 31
and Feb. 1, 1979.

‘I” United States Civilian Space Policy,” hearings before the Sub-
committee on Space Science and Applications of the Committee
on Science and Technology, U.S. House of Representatives, July
23 and 24, 1980.

22'‘The Space industrialization Act of 1979, " hearings before the
Subcommittee on Space Science and Applications of the Commit-
tee on Science and Technology, U.S. House of Representatives,
May 22 and 23; June 26 and 27, 1979.
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Power Satellite Research, Development, and Eval-
uation Program Act of 1979,23 which would have
authorized $25 million for R&D on solar power
satellites. In 1981, the Space Policy Act of 1981
was introduced (H. R. 371 2), and general hear-
ings on civilian space policy were held in
September.

The problems of coordinating policy and estab-
lishing long-term goals are mirrored in Congress
own activities. To amuch greater extent than in
the executive branch, Congress’ ability to deal
with these problems depends on informal and
personal responses, rather than institutional or
legislative changes. The problems facing sus-
tained and broad-based congressional attention
to space policy are:

« Not a high national or regional priority. —
Space programs and policy have not recently
been high on the national agenda as com-
pared with questions of social, economic,
and foreign policy. In addition, constituent
interests force relatively few Representatives
or Senators to consider space (a number of
Congressmen, including former astronauts,
have strong personal interests in this area and
have contributed to the increased attention
to space policy in recent years).

. Staff size and experience. —T he change from
full committee to subcommittee oversight,
coupled with recent Senate staff cutbacks,
may make it more difficult for Congress to
deal with the many issues involved.

2Splar Power Satellite,” hearings for the Subcommittee on Space
Science and Applications of the Committee on Science and Tech-
nology, U.S. House of Representatives, Mar. 28, 29, and 30, 1979.

* Jurisdictional overlap and committee rela-
tions. —The different committees and sub-
committees with responsibilities for various
civilian programs create a need for coordina
tion, if oversight of national programs and
integration of nationa policy is to be accom-
plished. Relations between civilian and mili-
tary programs are particularly sensitive. In
previous years, Congressmen sitting on both
the Space and Armed Services Committees
provided informal coordination. Today, only
one Senator and one Representative belong
to both the space subcommittees and Armed
Services Committees or Intelligence Commit-
tees.

Given strong enough leadership and sufficiently
widespread perception of the importance of the
issue, ingtitutional or jurisdictional barriersto a
comprehensive consideration of space policy are
not insurmountable. joint hearings, multiple refer-
rals of legislation, and ad hoc committees or addi-
tions to committees are several ways to cut across
established territories.

In recent years both the House and the Senate
have criticized many specific administration ac-
tions as well as the lack of an overall policy. So
far, none of the proposed reforms of space policy
or initiatives for major program changes have
been adopted. However, the continued absence
of executive leadership guarantees that Congress
is more and more likely to take the initiative in
setting long-range goals for exploiting the shut-
tle, commercializing space technologies, and
meeting international competition.

INSTITUTIONAL CHANGES—CLARIFYING
THE PUBLIC-PRIVATE SECTOR ROLES

In space applications, the services and products
involve both Government and private firms and
institutions. The multitude of interests and players
has raised questions concerning the appropriate
role of each in developing and operating applica
tions systems. In one area, weather and atmos-
pheric observations, the Federal Government has
traditionally collected the data and made it free-

ly available as a public service. A similar pattern
has been established in oceanographic obser-
vations. In communications, Government per-
formed much of the early research and demon-
stration, but industry and regulated entities have
developed the platforms and supplied the serv-
ices—subject to regulation by FCC and consistent
with agreements under the International Tele-
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communication Union (ITU). In satellite Earth
observations the Government has performed
much of the research, developed and demon-
strated the platforms and distributed the data.
Private industry has supplied users with value-
-added services. (By contrast, aircraft surveys are
normally done by private industry without Gov-
ernment involvement in any phase of their work.)
in space manufacturing and space transportation,
Government has taken the lead, but private sec-
tor involvement is growing. An important issue
therefore ,is to clarify ways in which the private
and public sectors might work with one another.

Space Telecommunications

Initially, international satellite communications
were established as a Government-regulated mo-
nopoly through INTELSAT and the U.S. represen-
tative, COMSAT (see ch. 8). As the technology
has advanced and new customers for it have
been identified, domestic satellite Services have
been established and competition for domestic
services has been allowed. Maritime communi-
cations are being developed along the lines of
INTELSAT, through the international maritime sat-
ellite organization (I NMARSAT), in which
COMSAT is aso the designated U.S. participant.
INMARSAT came into existence in 1979 in rec-
ognition of the desirability of instituting a single
(monopoly) system for maritime services while
encouraging competition for certain other com-
munications satellite applications.

In the future, it appears that lower costs, more
demand for capacity, and greater diversity of serv-
ices will characterize the domestic communica-
tions industry. Direct broadcast satellites for
television signals to the home are likely in the
mid-l 980’s. Business services are expanding, es-
pecially for data communications and specialized
functions. The industrial firms that can act as sup-
pliers are available, and the existing service
markets provide an important revenue base for
future new ventures. The principa areas of con-
cern are the availability of the electromagnetic
frequency spectrum in the light of competing
demands for services, international control of
assigned orbital positions for satellites (through
ITU), and domestic regulation of technical and
commercial characteristics.

Clarifying the R&D Role of Government
in Space Communications.

An important policy option is to clarify and
make more explicit the role of NASA in support-
ing R&D needs for space communications. In
order to accomplish this, it may be desirable to
legisiate NASA’s responsibilities in R&D for ad-
vanced communications satellites. The NASA
program in communications was cut back for
most of the decade of the 1970's (despite the gen-
erd guidance of the NAS Act and COMSAT legis-
lation) (see fig. 16), However, NASA had earlier
contributed significantly to progress in space
telecommunications, providing much of the tech-
nology and systems in use today. NASA could
contribute to the solution of current and future
problems, such as utilization of the 30/20 GHz
frequency (see ch. 3). A continuing telecom-
munications technology program would include
fundamental work at higher frequencies and
demonstrations of technology and systems.

[t will be very important for industry and NASA
to cooperate in defining the appropriate high-risk
areas for Government support and the boundary
between Government and industry for develop-
ment of specific systems. Industry can and should
work with NASA to sponsor cooperative commu-
nications technology demonstrations. To ensure
adequate consultation between NASA (as a lead
agency for this work) and industry, an industry-
Government consultative committee could be

Figure 17.—NASA Funding for Communications

Satellite Technology (In constant year 1983 dollars,
i.e., adjusted for inflation)
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specified that would consider space communicat-
ions research and technology needs. On such
a committee, in addition to NASA, Government
would be represented by DOD, NTIA (Com-
merce), State, and FCC, while the industry rep-
resentatives would include aerospace contrac-
tors, the common carriers, COMSAT and other
space services suppliers. The deliberations of this
committee could be submitted to the Congress
as part of the annual budget. A committee with
asimilar function already existsin high-energy
physics, called the High Energy Physics Advisory
Panel (HEPAP). It includes dl the interested par-
ties in the field and is sponsored by the principal
agency responsible, DOE. HEPAP serves to re-
solve the various independent views of what is
needed and periodically presents an integrated
plan for new facilities and research needs.

Open-ended assignment of a space communi-
cations R&D role to NASA might be difficult to
sustain for several reasons. 1) uncertain and pos-
sibly larger budget needs would be resisted by
OMB and the administration; 2) users might have
little role in NASA demonstrations, with the result
that unnecessary and uneconomic technologies
might be pursued (i.e., there is the danger that
it would become a technological “hobby shop”);
and 3) NASA might create unrealistic expecta-
tions by demonstrating sophisticated new tech-
nology not ready for commercia introduction.
On the other hand, remaining silent regarding the
NASA role invites the type of decision that was
made in the early 1970’'s, when the NASA com-
munications satellite platform and technology
demonstration program were terminated. The
conseguences of this decision are covered in
chapter 4.

By specifying that NASA should perform com-
munications satellite R&D, including demonstra-
tion of technologies and platforms, and also spe-
cifying that there will be forma user and indus-
try involvement in identifying the extent and
nature of the program, the open-ended nature
of the assignment can be modified. Such a con-
sultative process can serve as a forum for bring-
ing out independent views and ensuring the rele-
vance of the NASA program. One danger of such
a mechanism is that industry may press for too
large arole for NASA, since their incentive is to

minimize risk and to push NASA to carry out tasks
that industry might otherwise be expected to do.
Given NASA'’s desire to maintain its budget and
institutional structure, it can be expected to
acquiesce. The example of the HEPAP is instruc-
tivein thisregard. For it the incentives are very
smilar: have the Government do more, expand,
press forward faster, etc. The counterbalance is
the competition and rivalry among the various
research groups, and the pressures of other agen-
cy demands, OMB, and eventually Congress.
Within a communications committee, such pres-
sures can be counterbalanced by competition be-
tween companies, Federa agencies, OMB and
Congress. DOD'’s role would bean additional fac-
tor. By including DOD in the consultative group,
the technology base that is being supported for
military purposes would be represented direct-
ly. Not all of the developments could be dis-
cussed, but general knowledge of classified pro-
grams could be a valuable asset in discussions
of technology needs.

If in addition to acting as consultants, the in-
dustry also took a more active role in financialy
supporting demonstrations of new satellite sys-
tems (see Communications Issue, ch. 3), its own
stake in the type and direction of work that is
done would be greater. Because industry had a
strong financial interest, the development work
done would be more likely to reflect the genuine
needs of industry. in sum, the above suggestions
could lead to arole for NASA that represents a
balance between technology push and demand
pull.

R&D to Support Regulatory Decisions

Regulation is always the product of balancing
among the affected interests. In the balancing
process, it is important that the regulatory
authorities have the best possible technical infor-
mation available. The ultimate decisions will re-
flect their grasp of the technology as well as po-
litical and economic constraints, the biases of the
people involved, and the effectiveness of the vari-
ous lobbying groups. The regulatory body for
communications, FCC, has an R&D section and
atechnical staff to interpret the impact of new
technology on regulations, and vice versa. But
the exploding telecommunications and informa-
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tion technologies have created serious overload-
ing of this staff and their limited budget. It would
be unrealistic to consider space communications
experiments and demonstrations to be within
their capability. However, both nationally and in-
ternationally, regulations are being made that
control the numbers of satellites that will be per-
mitted (by controlling synchronous orbital slots),
their power levels and signal characteristics, the
frequencies used, and a variety of other technical
details. Information for these decisions comes
from a variety of sources-some private (like Bell
Labs and COMSAT Labs) and some Government
(e.g., DOD, NBS, NOAA, and NASA), but there
Is no lead agency for space communications R&D
to support regulation. This suggests the follow-
ing policy option:

Modify NASA’s legislative charter to direct the
Agency to pursue communications R&D to sup-
port the needs of prospective regulatory actions,
both nationally and via ITU, internationally. In-
ternationally, the United States has much at stake
in the alocation of orbital dots for satellites, the
assignment of frequencies, and the technical
characteristics of allowable signals and signal
strengths. The United States should aso be pre-
pared to take stronger action to ensure more real-
istic decisions in ITU. These decisions are often
driven by unwarranted fears of smaller nations,
based on poor technical information, and by
political objectives. Both of these aspects should
be addressed, the first by better dissemination of
technical information, perhaps by a traveling
team of experts with equipment capable of dem-
onstrating essential data, and the second through
stronger leverage from the State Department. A
high-level space policy mechanism such as the
NASC could provide the proper exposure a the
White House for these international political
measures, and a separate subgroup for interna-
tional space communications may be desirable.

Clarifying the NASA role would enable better
planning of space communications research and
demonstration programs by the agency and help
to provide a more competent and predictable set
of regulations for public and private users to deal
with. By giving more attention to the preparation
and technical backup for international negotia-
tions, the United States would be in a better posi-

tion to identify and defend its interests. In some
cases, better technical information is likely to
yield better international agreements, by remov-
ing misunderstandings about the effects of new
technologies.

Earth Observations From Space

Civilian Earth observations from Space encom-
passes a variety of space platforms, sensors and
mission objectives, ranging from weather obser-
vations made by NOAA, to ocean observations
and Landsat-type systems. The technology for
wesather observations via satellite has developed
from the limited capability of the early experi-
mental systems to a relatively mature technology.
The relationship between NASA as the R&D and

launching agency, and NOAA as the operational ~

authority has also developed and matured over
time. In general, this relationship now demon-
strates how NOAA, as a lead agency with a clear
mission to perform, can interact with an R&D
agency, NASA, to stimulate and take advantage
of advanced technology and adapt it to opera-
tional use (see ch. 9). The major areas of con-
cern today are the Landsat and future oceano-
graphic satellite programs.

For land remote sensing, the relationships be-
tween public and private interests are currently
perhaps the most difficult areas to treat. The
Carter administration, and now the Reagan ad-
ministration as well, favored turning over this ac-
tivity to private ownership and management,
while the private sector, for the most pat-t, does
not yet see a sufficient market to be able to re-
spond. Caught up in the present uncertainty are
the users of the data; a private industry of value-
-added companies that has grown up to process
and interpret the raw sensed data, and the aero-
space contractors capable of designing and build-
ing the satellites and other hardware. Complicat-
ing the scene are international pressures from a
large number of other countries interested in
using Landsat data (some with dedicated receiv-
ing stations); from a few countries planning the
development of competitive systems; and from
a number of countries with national concerns
about the collection and use of remotely sensed
data gathered about their territory.
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policy options to resolve some of these issues
include the following:

FOR THE SPACE SEGMENT

Laissez-faire or open entry. The Government
would agree to operate space platforms through
Landsat D and possibly D’. Further satellite sys-
tems would then become the responsibility of pri-
vate industry. Government users would purchase
data from private suppliers under commercial
terms and conditions. Private suppliers would sell
data to international users on a nondiscriminatory
basis. Any private supplier or consortium (domes-
tic or foreign) could purchase launch services and
fly aland remote-sensing satellite. If the market
did not support the service, it would terminate
after Landsat D or D’, except for possible DOD
or foreign collection platforms.

With the current cost of launch services and
satellites, there is only a very limited prospect that
private sector suppliers would enter the field for
the space segment. An important indicator is the
nature of the current COMSAT suggestion that
it assume responsibility for al operational remote-
sensing systems.” They feel that the market is suf-
ficiently marginal that transfer of all current opera-
tional remote sensing would (including meteoro-
logical satellites) be required, and the Govern-
ment would have to commit to purchase its data
from the COMSAT systems. Such marginal eco-
nomics indicate very strongly that competition
would not exist (beyond subsidized foreign sys-
tems) if COMSAT were allowed to proceed with
its proposal. This would create a de facto mo-
nopoly, although in principle the prospect of
open entry would be available. The de facto
monopoly would continue until technology ad-
vanced to the point that reliable, low-cost access
to space and low-cost platforms was available,
thus allowing competitors to enter without the
massive capital investments required today.

If the COMSAT initiative is not pursued, and
other approaches are entertained through open
solicitation of the industry, it is uncertain whether

4Cjyilland Remote Sensing Systems, joint hearings before the
Subcommittee on Space Science and Applications, House Com-
mittee on Science and Technology; Subcommittee on Science,
Technology, and Space of the Senate Committee on Commerce,
Science, and Transportation, July 22 and 23, 1981.

a single supplier (or even a consortium) would
come forward to propose a data collection system
without data purchase guarantees similar to those
proposed by COMSAT. Thus, the likelihood is
that a truly open entry policy would result in no
entry.

Single designated entity. Whenever the service
to be provided is such that the necessary capital
investments are very large in relation to the in-
dustry base, and the technology and character
of the system makes competitive suppliers either
impractical or highly wasteful of resources, the
conditions may warrant designating a monopo-
ly supplier. A typical example was the designa-
tion of AT&T as the long-distance carrier for
domestic telephone communications. With a
monopoly supplier, however, regulatory mecha
nisms are required to control pricing and to in-
sure continued service by the supplier. FCC car-
ries out this function, as well as a variety of other
important roles in communications. An impor-
tant characteristic of the regulatory process must
be the ability to change the monopoly situation
to respond to new technologica advances that
modify the monopoly characteristics of the sys-
tem. FCC has responded to such changesin the
domestic telecommunications industry, although
there has been criticism that it acted much too
slowly.

On the premise that conditions may exist in
land remote sensing for a monopoly supplier, one
policy option would be to give a single private
sector entity the role of developer and operator
of the space segment. Since the revenue base for
sale of the raw data does not appear adequate
to support a positive return on the investment,
the Government would also guarantee purchase
of aminimum amount of the output, perhaps at
subsidized prices, until costs and markets have
developed to permit Government to decrease its
role gradually. Because a monopoly position
implies some regulatory control in order to pro-
tect the public interest, a new institution would
probably be required to regulate prices, entry into
the field, quality of services, and to control the
amount and extent of Government subsidy.

The Civil Aeronautics Board (CAB) is a good
example of such a regulatory agency. It original-
ly regulated entry, controlled routes, reviewed
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fares and revenues, and provided significant di-
rect cash subsidies to the airline operators while
the airline industry built its market and its ability
to sustain profitable operations. The Government
also guaranteed the purchase of services, in the
early days with subsidized airmail contracts to the
airlines, and later with Government cargo and
passenger traffic. The rationale for treating this
industry in such a special way is similar to the
rationale that applies to land remote sensing, viz.,
there is a service to be supplied which would be
highly beneficial to the public, and which could
eventually become an independent and profit-
able private enterprise given initial subsidy.
Because it is normal practice in our free enter-
prise system for the Government to use commer-
cia suppliers, the Government should be pre-
pared to act in away that ensures continuation
of the services while building toward a self-
sustaining capability in industry. With the passage
of time and growing industry maturity, the
regulatory authority can decrease and eventua-
ly cease—as is the plan for the CAB.

This suggests establishing a new entity, which
for purposes of this analysis will be called the
Space Development Authority (SDA). SDA would
have a role for new and emerging space applica-
tions very similar to CAB in air transportation.
Since there are more opportunities than simply
land remote sensing, SDA could function in all
applications areas. It would control entry into
data collection operations, initially establishing
criteria for the monopoly supplier, and later per-
mit greater competition as the market develops.
It would review pricing of services and establish
afair rate of return using guidelines derived from
other, similar regulatory situations. SDA might
support this rate of return by adding a direct sub-
sidy from appropriated funds. It would review
proposed satellite configurations and establish,
with the aid of the user community, minimum
desired performance characteristics for proposed
systems. The choice of technology, specific de-
sign characteristics, and award of contracts for
hardware would be the responsibility of the
monopoly supplier.

An important further consideration is the re-
sponsibility for advancing technology in order to
continue improving the services provided and to

improve the cost v. revenue relationship for these
services. Here, the analogy with civilian aviation
again illustrates a Government policy option. In
aviation, the Government established the Na-
tional Advisory Committee on Aeronautics
(NACA) and its supporting laboratory structure
over 65 years ago to improve aeronautic technol-
ogy in the United States. The Federal Govern-
ment still continues to support advances in aero-
nautics through NASA. The users of this technol-
ogy are the military and civilian aircraft manufac-
turers, and the beneficiaries are the American
public. Thus, a similar technology development
role by Government might be appropriate in sup-
port of SDA, and desirable in terms of long-term
benefits to the public.

Thus, the NASA role as a technology “push”
agency would continue, including definition and
development of new sensors, platforms and asso-
ciated subsystems, and supporting technologies
such as launch vehicles, on-orbit control, track-
ing and data recovery. This would be very close
to the current situation with respect to R&D for
meteorological satellites and the previous NASA
role in the communications satellite area.

Establishing a regulated monopoly in remote
sensing, although less desirable than true compe-
tition, can result in high-quality services and sig-
nificant public benefit (e.g., AT&T and long-dis-
tance telephone service). A key characteristic of
effective regulation is that it be as little as neces-
sary in order to protect the public interest. In ad-
dition, the boundary between regulated functions
and unregulated functions needs to be flexible
in order to respond to changing industry dynam-
ics and the effects of new technology. Therefore,
SDA should operate under guidelines that specify
minimal regulation and responsiveness to any
changes that would alow for more open compe-
tition.

Adoption of the COMSAT initiative or one sim-
ilar to it from another corporation or consortium
would appear to require establishing a mecha-
nism such as SDA. If not, the control over pric-
ing would be difficult, and quality of service
would be continually open to negotiation, with
little in the way of alternatives open to the Gov-
ernment except canceling the agreement. There
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are additional questions regarding responsibility
for performing R&D on advanced sensors (NASA
or COMSAT, or both?), distribution of data by pri-
vate companies and international access to the
data, that would need to be resolved. These are
not insurmountable, but they do raise doubts
about the ability to anticipate and spell out all
of the conditions for a transfer to a single desig-
nated entity that would protect the interests of
Government and the public. Creation of an over-
sight and regulatory authority such as SDA would
enable these issues to be addressed as they arise
and would appear to be a wise precaution to ac-
company a policy decision to establish a
monopoly supplier.

Government as the Operator. An alternative
approach to the space segment, (consistent with
the conclusion that a monopoly position is re-
quired, would be to retain the Government as
operator instead of a regulated, private sector en-
tity. In this aternative, procurement of the satel-
lites, their operation and control, and the initial
reception and distribution of the data stream
would remain a Government function. Selection
of system characteristics (sensors, orbits, number
of satellites, type of coverage, and other parame-
ters) should be done through consultation with
the user community, and for thisaformal struc-
ture is probably desirable. A Remote Sensing
Users Group such as NOAA is now in the proc-
ess of setting up would help ensure that users
have an opportunity to participate in the plan-
ning of new systems and in the operation of exist-
ing platforms.

In this case the operator could be either the
R&D and launching agency, NASA; an agency
closer to a user community such as NOAA,
USDA, or Interior; or a new Government entity
established for this purpose that brought together
several existing roles. NOAA will be responsible
for overseeing the operation of the Landsat sys-
tem after Landsat D is launched.

However, if a new agency were set up, for ex-
ample, a Space Applications Services Administra-
tion (SASA) it could be responsible for defining,
procuring, and operating satellites and ground
stations and providing an assured flow of data
from space applications systems. This agency

would be independent of NASA and NOAA, but
probably would include a portion of the existing
space applications staff of both of these agencies.
While publicly funded and hence accountable
to Congress, it would collect user charges (like
the recently disestablished Panama Cana Co., a
former Government entity that was initially pub-
licly funded but eventually became self-support-
ing). It would not conduct R&D, but would identi-
fy targets for NASA attention, and serve to chan-
nel to concerns of data users such as NOAA,
USDA, and Interior in Governments; State and
local governments; and private users (including
private companies that process and interpret the
data) to NASA. SASA would be organized to pro-
vide a valuable service at the lowest cost. SASA
might assume responsibility for a variety of other
space-related applications functions, such as
meteorological and ocean-sensing data, storm
warning, emergency communications, search
and rescue identification and location, public
navigation, and other noncommercial services.
in this role it would be much like a private
monopoly supplier, except for: 1) its status as a
Government entity, 2) the fact that a separate
regulatory entity would not be required, and
3) the periodic review of its operation that would
occur through the annual budget process.

If NASA were given the role of space segment
operator, the advantages would be: good integra-
tion with the present launch authority, assured
technical competence, and substantial agency in-
terest in the technology and its successful employ-
ment. On the negative side, NASA is prone to
push the technology rather than its uses, and
tends to continue experimentation rather than
allow a system to become operational.

If it were a single established user agency, the
problems would be somewhat reversed. The
technical aspects become more difficult to man-
age and to integrate into the user’s normal way
of doing business; the format of satellite datais
likely to conflict with previous ways of obtain-
ing similar information, while the agency as a
whole will not have much stake in the successful
outcome of a satellite program that is only a small
part of their total mission. On the other hand,
there would be greater sensitivity to user needs
and better contact with the user community
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(though quite likely not with all of the usersin
the case of multipurpose satellite systems). The
satellite system would more rapidly become
standardized and operational in this mode; once
accomplished, new technology would probably
be resisted unless “proven” and reliable.

In the case of a new Government entity created
to assume responsibility for satellite applications
systems, many of the above characteristics would
be favorably modified, but other problems would
be increased.

NASA would undoubtedly promote its mission
by looking for, and attempting to satisfy demand
for, new applications services. This would depend
in part on obtaining support from NASA for tech-
nology development. By operating meteorologi-
cal systems and Landsat, NASA might begin with
a sufficient base to provide a critical mass for con-
tinuing operations.

GROUND SEGMENT

There are three areas to consider: 1) operation
and control of the space segment; 2) reception
and processing of returned data; and 3) distribu-
tion and interpretative processing of returned
data. For the space segment it appears that use
of NASA facilities on a reimbursable basis would
be a sensible beginning. Independent control
centers would be established as the business
increased.

To receive and distribute satellite-derived infor-
mation, current technology requires an array of
unique and expensive equipment to convert raw
returned data to images or other coherent forms.
Since many users, such as agricultural analysts,
reguire quick distribution of recently acquired
data, there is a need for high throughput for the
processing center and redundant equipment to
alow for breakdowns or other system problems.
Thus, for this segment, the potential exists for hav-
ing a regulated monopoly supplier. This could
quite logically be the same entity that was respon-
sible for the space segment, in order to ensure
compatibility of equipment and processing capac-
ity as satellite designs and instruments change.

For the interpretive processing of returned data,

on the other hand, an embryonic industry is
aready established, and continued open entry

seems appropriate. Access to the initial processed
data stream should remain open to all customers
but at areadlistic fee schedule, reviewed and ap-
proved by SDA. In order to protect the initial posi-
tion of the monopoly supplier, it would probably
be necessary to restrict competitive entry into the
field of reception and initial processing of the sat-
ellite data stream.

As far as the space segment is concerned, a U.S.
monopoly supplier appears to be necessary, at
least for the foreseeable future. Competition is
likely to be provided by one or more international
systems capable of supplying similar data. (A
more detailed discussion of international aspects,
and policy options that respond to the growing
capabilities of other nations, is found later in this
chapter.)

The ground segment is as important to the total
effectiveness of a remote-sensing system as the
space platforms. The point is that providing ade-
quate capacity for data handling and processing,
compatible equipment, and common data for-
mats should receive the same careful attention
as the more glamorous and visible spacecraft. For
this reason, it is important that the processing
system be at least as responsive to user needs as
to the R& D agency. If NASA were to assume re-
sponsibility for an operational remote-sensing
system, there would need to be a stronger in-
volvement by the users in determining the char-
acteristics of the data processing system than is
presently the case.

Space Transportation

Throughout this analysis the implied assump-
tion has been that launch vehicles and their sup-
porting Systems such as launch complexes, track-
ing, and control facilities would continue to be
available through customary channels. However,
Space transportation systems themselves may also
be considered subject to possible new policy ini-
tiatives as defined in the beginning of this chapter.

For the most part, launching payloads into
space has been sufficiently costly and complex
that Government sponsorship has been required
to develop and operate all but the most limited
systems. As the cost and importance of payloads,
civilian and military, have increased, it has aso
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become particularly important to ensure that
there is a high degree of reliability and alow prob-
ability of catastrophic failure. These concerns
reach a peak when manned vehicles are in-
volved; only the two space superpowers, the
United States and the U. S. S. R., have devoted the
resources and effort to carry out such operations.

In considering policy options for space trans-
portation, therefore, it is useful to distinguish be-
tween the type and scale of operations involved,
e.g., manned systems; large, unmanned systems
to synchronous, interplanetary or low-Earth tra-
jectories;, small, low-altitude unmanned systems.

MANNED SYSTEMS

The presence of man in space has captured the
imagination of people throughout the world, and
has given national space efforts some of their
most memorable moments. When astronauts are
involved, there is aways the possibility of a
catastrophic failure leading to death or injury;
such a disaster can have widespread effects on
public opinion and hence on the future of the
space program. The fire in the Apollo 204 cap-
sule in 1967, which killed three astronauts,
though it occurred on the ground, caused a
lengthy delay in the Apollo flight schedule. The
death of Soviet cosmonauts on reentry in 2
separate incidents in 1967 and 1971 had similar
consequences. The result is that great care is
given to the safety, reliability and resistance to
single-point failures of manned systems. This also
includes launch vehicles, which go through
special procedures in order to make them “man-
dated. " These specia procedures are reflected in
increased costs and in a sizeable support estab-
lishment for manned flight, both of which have
been sufficiently large that only government has
had the resources to conduct manned space op-
erations. Only the United States and the Soviet
Union have been willing to make the investments
required to engage in manned flight, and this has
resulted in a form of symbolic East-West competi-
tion, centered around such space endeavors, that
rarely applies to the popular perceptions of un-
manned space activities.

The development of the space shuttle has given
the United States a launch vehicle that is simul-
taneoudy a manned system and a form of trans-

portation for manned and unmanned payloads.
The presence of man has focused public atten-
tion on its operations; it is viewed as another step
in the continuing East-West competition in space,
Recently there has been considerable discussion
about the possibility of private ownership and
operation of the shuttle system. For a number of
reasons, this does not appear to be a likely pros-
pect for the near term. One reason is the special
political significance of manned spaceflight, as
mentioned above. Although the frequency of op-
erations envisioned for the shuttle—about one
launch every 10 days—will result in the public
devoting less attention to individual shuttle
launches, and accepting man in space as rela-
tively routine, it still appears likely that the loss
of astronauts in space would be a major blow to
national prestige. Given the cost of maintaining
adequate launch, recovery, and refurbishment
crews and facilities for the shuttle system, con-
tinued Government control and overall manage-
ment seems likely.

A second factor is that, although each shuttle
orbiter is projected to have a lifetime of about
100 launches, there will be a continuing need for
system modifications and rework that are part of
the standard experience associated with any new
and complex system such as the shuttle. For these
changes and continuing engineering support of
the system, the resources of the Federal Govern-
ment are likely to be needed—as well as the ex-
pertise of the major NASA Centers, Johnson (JSC)
and Marshal (MSFC).

Third, the shuttle is planned to be the “delivery
truck” for most low-altitude payloads, whether
manned or unmanned, including national secu-
rity aswell as civilian or commercia payloads.
The contributions of space systems to national
security are significant and appear to be increas-
ing; so it is not likely that the Government will
wish to forego control over, and assurance of the
availability of, adequate transportation to orbit.
Direct Government operation of the shuttle and
technical support for the shuttle system would
be needed in order to provide the necessary
assurances to national security authorities.

Fourth, there is the question of liability. The
shuttle, in its launch configuration, represents a
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very high and concentrated amount of energy
which, if it were to crash in a populated area,
could have widespread detrimental economic
consequences. Other forms of system failure
could also be very costly from the standpoint of
liability. Government is the institution most
capable of handling such contingencies; although
private insurance may be available to private
shuttle operators, it would be another cost fac-
tor that would tend to limit private sector opera-
tion of the shuttle system.

There is currently a proposal by an investment
group”for private-sector purchase of an addi-
tional shuttle orbiter. The proposal calls for this
orbiter to join the Government fleet of shuttle sys-
tems, in return for which the consortium provid-
ing the funds would act as the sole shuttle pay-
load marketing agents. The needs for continued
Government control outlined above would not
prevent such an arrangement, nor other innova-
tive mixes of public and private investment. Such
proposals should be viewed on their merits. It
does not seem profitable to attempt to construct
policies in advance that would adequately foresee
all of the nuances of such proposed arrange-
ments.

LARGE UNMANNED SYSTEMS

The transportation systems for a wide variety
of sizeable unmanned payloads either to low- or
high-Earth orbit or on trajectories beyond Earth
orbit comprise the bulk of space launch vehicles
for all nations and have been the source of great-
est interest by nations that wish to enter the space
business. As the basic technology that is needed
for such launch vehicles is now quite widespread,
the early near-monopoly by the United States and
the Soviet Union is rapidly breaking down. The
Japanese, the Europeans, the People’s Republic
of China, and India have all demonstrated their
abilities to develop launchers, and other nations
could produce launchers if they decided to make
such a commitment.

For reasons described earlier, the United States
has chosen to develop a manned system to
launch large unmanned payloads. In the interim,

*Craig Covault, “Firm Sets Down-Payment for Buy of Space Shut-
tle,” Aviation Week and Space Technology, Jan. 18, 1982.

work toward improvement of unmanned expend-
able launch vehicles has been minimal and there
has been no new unmanned launch vehicle de-
velopment. For a number of reasons, the cost of
shuttle launches will be higher, and their availa-
bility less frequent, than was originaly an-
ticipated. All current U.S. expendable have also
risen sharply in price, in large part because of the
decision to develop the shuttle and phase out the
use of ELVs. This appears to leave severa “win-
dows’ in the potential marketplace for such
systems. The major gaps are in the area of low-
cost, relatively uncomplicated launches to low-
Earth orbit and low-cost synchronous orbit
emplacement of modest-sized payloads. It is to
the second of these that the Japanese and Euro-
pean developments seem particularly well suited.
In the United States, private investors are spon-
soring work toward the former “win dow" *Low-
cost space transportation, however, cannot at-
tract much of a market if it does not provide
reasonably high reliability, because the cost of
payloads continues to be high. Hence, the will-
ingness of a customer to entrust launch of a $30
million to $50 million communications satellite
to a low-cost launcher will depend more on
launcher reliability than on a small difference in
launch cost.

Given the trend in aternative unmanned sys-
tems the United states could consider, as an op-
tjon, developing a complementary, simple, reli-
able, and low-cost expendable booster that
would serve to test the state-of-the-art in such
systems and would act as a companion to the
shuttle. Such a development could be carried out
after a broadly based competition for the best
ideas that would contribute to the dual objectives
of low cost and adequate reliability. Such a pro-
gram would be far more amenable to private op-
eration, under appropriate safeguards, than
would the shuttle. The launch vehicle options for
the U.S. and international users would be ex-
panded, and the U.S. would keep a valuable part
of future space transportation alive and develop-
ing through this mechanism. “Competition” with

26Gpe Statement of David Hannah in “Future Space programs:
1981, " hearings before the Subcommittee on Space Science and
Applications of the Committee on Science and Technology, Sept.
21, 22, and 23, 1981.
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RCA Saturn launch aboard a Delta launcher

the shuttle would be allowed, recognizing that
the shuttle need not be used for al such launches.

SMALL UNMANNED SYSTEMS

There is a family of small sounding rockets and
derivative systems that provide invaluable access
to space for scientists with small-scale research
payloads. These may be extended in capability
for modest cost, and it would appear that open
entry into this field should be permitted. How-
ever, here, as in the case of private launchers for
low-Earth orbit, there is no policy in place for
regulating such launches. Nor is it clear which
Federal agency or agencies will be responsible

Photo credit: McDonald-Douglas Corp.

Payload Assist Module for use in boosting shuttle
payloads to higher orbits

for generating and enforcing the necessary regula-
tions. In order to support industry’s e_fforts to de-
velop and launch its own vehicles it will be essen-

tial to designate a lead agency to coordinate these
efforts.

Applications R&D—Strengthening
the NASA Role

As pointed out earlier, existing space policy
identifies NASA as a performer of R&D for space
systems, while remaining silent on operational
responsibilities for the agency. The original NAS
legislation says nothing about specific applica-
tions, and beyond maintaining U.S. leadership
in space science and technology, there are few
indicators of the pace of programs that might be
generated. Thus, when the Nixon administration
decided that the communications R&D programs
of NASA were unnecessary and terminated the
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Applications Technology Satellite (ATS) series,
there was little basis for challenging that decision.

NASA does not lack the internal staff support
for a more vigorous role in space applications.
Such support could range from fundamental re-
search to demonstration of sensors and integrated
systems. However, there are other important in-
ternal claimants on NASA’s resources, particularly
the manned programs (shuttle, Spacelab) and
space science programs (including planetary ex-
ploration). Consequently, the annual budget re-
quest for NASA is a compromise among the var-
ious opportunities for new starts (if any), the
demands of each of the major agency programs
for continuing baseline support, and the costs of
prior-year commitments. The relative priority ac-
corded space applications R&D may vary con-
siderably in this setting, depending on NASA’s
management attitudes, the effectiveness of the
internal advocates for applications R&D, and the
urgency asociated with the applications areas in-
volved.

The policy responses to these situations involve
relatively minor adjustments to the existing frame-
work, but despite their limited nature, they may
be significant over time in generating additional
attention to space applications needs.

The first deals with NASA’s assigned responsi-
bilities for space applications. One option is that
space policy legidation recognize explicitly the
continuing need for a program of fundamental
research and demonstration activities in support
of space applications. This would include ad-
vancement of technology in areas where the ulti-
mate user is in the private sector as well asin
Government. The rationale for such a posture is
very similar to the argument used for Govern-
ment funding of basic research and demonstra-
tion in fields such as aeronautics. Specifically,
Government support may be appropriate when
the risk is high, many of the benefits are nonap-
propriable, the time for potential benefits to ac-
crue is long, and there are extensive potential
public benefits. As such technology becomes suit-
able for incorporation in an operational system,
the future operators should become responsible
for the planning and engineering to utilize the
new technology. judgments on where the bound-

ary between Government support and private or
user support lies must be made on a case-by-case
basis, for each technology is different in regard
to its operational adaptability and use. This issue,
i.e., what it is appropriate for NASA to support,
will therefore continue to be raised in the con-
text of the annual budget preparations. The ef-
fect of a policy statement clarifying the existence
of aNASA rolewill still result in debate on the
extent to which that role requires, for example,
a demonstration of a new technology on a satel-
lite platform. Such demonstrations may be specif-
ically allowed in the policy, but they would not
be required. There will continue to be a need for
considered judgment, discussion, and debate on
such questions. This suggests a second policy ini-
tiative.

One of the important aspects of any space ap-
plication is the user community. This communi-
ty may be small and poorly defined for anewly
identified or emerging application, or it may be
very large and amorphous as in the the case of
users of satellite weather data. Whatever its stage
of development, it should always be possible to
seek out and identify users and to have represent-
atives become involved in a review of the NASA
program in their area of interest (see ch. 9 for a
discussion). Approval of particular applications
demonstration systems could then be made with
the aid of informed advice from the community
affected by this work. NASA could be required
by legislation to convene and support such user
advisory groups and to include their reports as
part of the justifications for the applications ef-
forts proposed by the Agency. NASA has had
such groups, but their role has been primarily in-
ternal to NASA. What is suggested hereisare-
quirement that such groups report publicly to the
Congress as well as to OMB. It should be noted
that such user advisory groups would include
other Federal Government agencies and State
and local governments, as well as private mem-
bers.

One additional policy option may be consid-
ered. In order to highlight the stature and impor-
tance of NASA’s applications R&D efforts within
the agency, and their prominence in dealings
with OMB, it may be desirable to legisate an



Ch. 10—Policy Alternatives and Their Assessment « 293

organizational change within NASA. Specifically,
the applications programs could be made the
responsibility of a Deputy Administrator of Ap-
plications, who would be in parallel with a Depu-
ty Administrator of Operations and would have
overall responsibility for planning, coordinating
and implementing space applications research,
as well as selected satellite demonstrations. This
individual would support user advisory groups
and—qiven the appropriate policy changes—
could be responsible for operational systems
within NASA’s purview.

NASA’s role in support of space applications
R&D will continue to be uncertain, and funding
levels will remain unpredictable, without more
specific assignment of responsibility. NASA must
take care to solicit and respond to the views of
potential systems users; however, in cases where
prospective users fail to recognize the potential
of a new technology, or resist its introduction,
NASA may need to promote the new technology
actively.

International Aspects

part of the existing space policy of the United
States is that activities in space will be conducted
“for the benefit of all man kind,” and one of the
objectives of the U.S. space program is “Coopera-
tion. .. with other nations and groups of the na-
tionsin work done. . . and in peaceful applica-
tion of the results thereof.” In international law,
outer space is recognized as a nonappropriable
area, analogous to the high seas, that is open to
use by any state. From its very beginning, the
space program has been directed toward foreign
policy concerns and has recognized the inherent-
ly global nature of much that is done in space.
This is particularly true for many space applica-
tions areas. Satellite systems that receive or trans-
mit information have the capacity to serve a wide
range of international users and to provide data
about any part of the globe. Other systems, such
as those for materials processing in space, depend
upon the uniqueness of the space environment
(e.g. microgravity) and are not inherently global
in nature; nevertheless, since they would take
place in space, outside the territory of any State,
they would be affected by international laws and

regulations. They have attracted the interest of
severa users other than the United States.

In the international arena, two major forces are
at work—competition and cooperation (see ch.
7). In the early years of the development and evo-
[ution of space technology, the virtual monopo-
ly on space technology of the two major powers
made it both desirable and necessary for other
nations to cooperate in order to gain access to
space for scientific and applications purposes. As
the technical sophistication of other nations has
increased, some have developed an independent
capability for designing and constructing satellites
and launchers.

Though the United States as a matter of national
policy has favored international competition as
a device for improving goods and services and
lowering their costs, there are circumstances
under which this policy is modified, e.g., when
a regulated monopoly supplier, such as
INTELSAT, is established as described in earlier
sections. Participants are required to plan national
and regional satellite communications systems so
as not to damage INTELSAT’S technical and finan-
cial integrity. The U.S. approach to international
competition has been subject to additional con-
straints. For example, national security considera-
tions would force the United States to restrict en-
try of foreign steel at the point where U.S. in-
dustrial capacity was being threatened. U.S. in-
dustry is also protected, in principle, against
predatory pricing, “dumping,” and other non-
competitive practices, in space, the U.S. policy
toward satellite and satellite subsystem develop-
ment, provision of services via space systems, and
development of space launching capability has
tended to favor, respectively, open competition,
single systems, and nonproliferation of launch
capability.

U.S. policy must recognize the competitive
capabilities that already exist overseas, and the
plans of several nations to initiate and continue
the development of competitive systems. Where
conditions warrant (such as when there are lim-
ited markets or problems with signal interference
from competitive systems), U.S. policy may favor
limiting competition by fostering a single global
system, In other circumstances, such as meteoro-
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logical observations, the united States has coop-
erated with other nations in the use of satellites
for data collection, and the coordination of sep-
arately funded national systems. The exchange
of information permits all participants to derive
benefits that exceed the returns from a solely na-
tional system and at much less cost for each indi-
vidua participant.

Telecommunications Services

In telecommunications, the United States sup-
ported single cooperative globa systems for spe-
cific services and helped to establish INTELSAT
and later INMARSAT. The U.S. position is based
on the fact that economies of scale, the size of
the international market, and the requirement for
compatible reception and transmission of signals
favor a highly integrated network with asingle
management structure. The situation becomes
more compl €X, however, for proposed direct
broadcast satellite (DBS) systems, in which the
satellite distributes signals directly to individual
receivers. The technical and political feasibility
of such a system was demonstrated almost a dec-
ade ago with the United States- India experimental
program (SITE) for providing educational televi-
sion materials to remote villages using one of the
U.S. ATS series. Such systems, which have been
proposed by a number of U.S. and European en-
tities, may threaten the existing structure of ter-
restrial broadcast stations and cable television
distribution, and hence have been approached
with great caution by the United States and
foreign regulatory and communications au-
thorities.

Direct broadcasting raises both domestic and
international concerns about regulation of pro-
gram content and competition with local pro-
grams. One of the principal worries is the trans-
mission of signals beyond national boundaries,
either because of unintentiona “spillover” or in-
tentional beaming of signals across international
borders. These concerns have been debated at
the U.N. and other international bodies for many
years, without agreement on regulations for DBS
systems. The United States has opposed restric-
tions on the international flow of information in-
cluding those proposed for DBS. Severe limita-
tions on spillover could create serious problems

for the satellite system designer, for the shaping
of ground patterns for signals broadcast from
satellites is not a mature technology. Restrictions
on transmitting across borders could affect the
economic prospects for proposed DBS networks,
especialy in Europe.

For direct broadcast systems, many of these po-
litical and economic concerns are reflected in
discussions of technical requirements, limitations
on orbital spacing for geosynchronous satellites,
and the alocation of frequencies. The major
forum has been the International Telecommuni-
cations Union (ITU) and its periodic globa and
regional Administrative Radio Conferences. As in
many other international bodies, the majority of
the participating countries are not highly devel-
oped technologically, and this fact often makes
it difficult to gain acceptance for new space serv-
ices. It is aso often the case that the technology
associated with such services is ahead of the other
necessary infrastructure to make use of the sys-
tem, particularly trained technical and manageria
personnel. Often, the resolution of ostensibly
technical issues revolves around political conflicts
between developed and less developed coun-
tries, Soviet bloc and Western states, and other
such divisions. in such situations, the inter-
national regulatory process may require consid-
erable clarification and debate about the industry
structure, the sociological impacts, economics,
and other key features of new service.

All nations, especialy in the third world, share
legitimate concerns about the availability of ade-
guate el ectromagnetic spectrum for current and
future services and, as pointed out earlier, infor-
mation content and use of the spectrum for DBS
systems. The space applications policy options
that are to be considered should reflect these con-
cerns, as well as U.S. public interest as a leading
user and producer of telecommunications tech-
nology. The options tend to fall into two genera
categories, aggressive competition and broad-
ened cooperation.

AGGRESSIVE COMPETITION

Many of the possible initiatives have been pio-
neered in this area by the long-standing practices
that the united States has followed in helping to
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organize and extend the role of INTELSAT. Ag-
gressive competition by the United States in this
growing marketplace has been tempered by the
necessity of gaining broad acceptance of and
adherence to the INTELSAT agreements, and by
the fact that, until now, the United States has
been the sole supplier of most of INTELSAT'S
hardware and managerial expertise. Political
forces have necessitated more sharing of procure-
ments and technology than might be the case in
a highly competitive environment. Future devel-
opments under the broad umbrellas of INTELSAT
and INMARSAT can be expected to be similarly
constrained; competition for | NTELSAT contracts
is likely to be more intense than in the past. How-
ever, there are new services that do not fall under
these umbrellas and are being pursued by U.S.
suppliers. These services involve purchases of
ground or space hardware that are needed for
aforeign system, via a solicitation that is open
to any qualified supplier.

One principal area of concern has been the dif-
ference between U.S. practice-which calls for
the rigorous application of antitrust provisions to
any U.S. firms intending to bid—and that of our
overseas competitors, where there is often a high
degree of collaboration among Government and
various industry suppliers. Hence, if we were to
adopt a policy of “aggressive competition” in this
area, it would imply that u.S. policy on antitrust
restrictions and restrictions on other forms of in-
formation exchange for space communications
would be relaxed in order to encourage joint ven-
tures by industry the better to exploit the U.S.
technology base. This plan could be accom-
plished by encouraging industry to take advan-
tage of a procedure already available in the
Justice Department Antitrust Division to render
prompt advisory opinions in response to industry
requests to work together on such projects. This
would have the effect of strengthening the U.S.
position vis-a-vis our overseas competitors.

Another possibility is expanded collaboration
with overseas firms. One issue that results from
such collaboration is: How to guard against the
possibility that technology transfer between the
United States and foreign partners may enable
them to become more competitive on subse-
quent contracts? U.S. suppliers have a great deal

of technological know-how as a result of a broad
set of space and telecommunications develop-
ments, both publicly and privately funded, over
the past 20 to 40 years. Other nations have highly
skilled scientists and engineers similarly engaged,
although generally not with the same level of
space systems experience. For specific technol-
ogies, eg., reliable, long-life, high-power travel-
ing wave tubes, U.S. suppliers may find that they
can benefit from technology that exists overseas.
[n other areas, such as total systems design, the
reverse may be true. In some cases, cooperative
ventures with overseas firms may be desirable for
political reasons; for instance, in negotiating the
contracts for the recent sale of equipment and
services to Arabsat, a communications satellite
consortium consisting of a number of Middle East-
ern countries, Ford Aerospace could not be the
prime contractor because of its position on the
“Arab blacklist” for having dealt with Isragl. Ford
then became a subcontractor (although receiv-
ing amajority of the value of the contract) to a
French firm, Aerospatiale, which took the lead
in negotiations.

For a number of reasons, U.S. policy has fa-
vored limited duplicative launch vehicle develop-
ments, but this policy has not been strongly pur-
sued. Both technology transfer from the United
States, as in the case of the sale of Thor-Delta
technology to Japan, and indigenous develop-
ments such as the European Ariane vehicle, have
resulted in the imminent availability of capable,
yet relatively low-cost foreign launch vehicles for
applications payloads that are competitive with
United States and Soviet systems. Thus, we are
at the threshold of a period in which “aggressive
competition” will probably be practiced by
others, whether or not the U.S. policy favors such
a posture.

BROADENED COOPERATION

The growth in foreign technical capabilities,
their aspirations for a greater market share for
their industry, and their desire to have more inde-
pendent control over development and deploy-
ment of space systems for their own use have
changed the space applications outlook. The ex-
istence of an independent launch capability is
particularly significant in this regard, because it
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permits a great deal of flexibility in placing
competitive national or regiona systems into orbit
and in providing a variety of specialized services.

In the communications realm there would ap-
pear to be little prospect of a near-term threat to
INTELSAT'S long-distance and overseas markets
from independent launch of satellites for general
purpose communications because of the size and
sophistication of the INTELSAT system and its ex-
pected ability to keep pace with technology. For
INTELSAT and also for INMARSAT, it appears that
no U.S. policy change is needed. With regard to
a foreign nation’s internal communications sys-
tems, current U.S. policy recognizes that thisis
an internal question for the specific nation, and—
given that it constitutes no violation of other inter-
national agreements—would launch or otherwise
support such a system in accord with established
principles regarding foreign cooperation.

A possible future problem for INTELSAT may
come from the proliferation of regiona systems
such as Arabsat, Nordsat, and others. A policy
of “broadened cooperation” would entail a
strong U.S. effort to bring such systems under a
cooperative umbrella. The basis for this policy
would be both economic and technical. Econom-
icaly, it would be advantageous to use the
larger-scale requirements already embodied in
INTELSAT to provide additional service exten-
sions for those nations able to use the large-
capacity ground stations currently needed for
system compatibility. For nations with limited in-
ternal communications infrastructure, satellite
systems designed to operate with smaller and
much less costly ground stations are attractive.
The technology for these systems has been dem-
onstrated and several such systems are planned
or in operation, and U.S. policy might be to help
extend this type of service to a much wider
number of potential users. The mechanism for
this could be a separate subdivision within
INTELSAT (for specialized services) or a new
cooperative international/ enterprise. In both
Cases, the basic objective would be to provide
multiple Small users access to high-quality com-
munications services that are more compatible
with a limited local infrastructure, and with a
limited ability to invest in ground station capac-
ity. The system would be optimized for low-ca-

pacity ground stations and would make maxi-
mum use of the spectrum through multiple spot
beams, “on-call” service, and other techniques
appropriate for low-volume users. In principle,
any nation should be able to obtain satellite com-
munications that are matched to its particular
stage of development, economic needs, and the
density of local communications infrastructure.

By providing leadership in identifying the spe-
cialized needs of smaller nations and translating
these into technical specifications for communi-
cations services, the united States can accelerate
the process whereby space communications can
be readily provided to all nations. By bringing
these multiple small users together, the aggre-
gated market should be capable of supporting ap-
propriate satellites. This would tend to reduce or
eliminate the need for ad hoc groups of nations
to organize independent regional systems. Conse-
quently, greater technical compatibility would be
ensured, and there would be greater likelihood
of continuing technologica advances to improve
and broaden the services provided. The proposed
entity would be analogous to a local telephone
system, connected through a switching system
to a larger network, but providing individual lines
to many small subscribers at the local level.

Land Remote Sensing

Remote sensing from space has inherent inter-
national ramifications because the vantage point
provided by the orbiting space platform provides
broad synoptic coverage that is not limited to na-
tional boundaries. In contrast to the international
cooperation that is essential for a successful global
communications system, remote sensing does not
require direct cooperation to be successfully pur-
sued—although cooperation in providing
“ground truth” information is very useful, and
foreign ground stations collect data that would
otherwise be unavailable. The fact that coopera-
tion is not essential has allowed Earth remote
sensing to develop without a clear, international
framework that would deal with such questions
as rights to data, maximum resolution limits, tech-
nical characteristics of the sensors and platforms,
data format, orbits and repetition rates, and a host
of other policy and operational questions.
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In approaching the international aspects of
remote sensing, the United States has been
guided by several principles: 1) overflight of a na-
tion by an orbiting satellite should not be prohib-
ited, assuming other treaty obligations are ful-
filled; 2) the civilian remote-sensing program
should not give rise to negative reactions that
might constrain military and intelligence uses of
space platforms; 3) cooperation with other na-
tions is encouraged; and 4) data collected are to
be made available to any interested party on a
nondiscriminatory basis, for afee. The early flights
of the Landsat series of satellites resulted from
unilateral decisions of the United States; interna-
tional aspects were incorporated largely as by-
products of the effort to generate users and
develop a better understanding of user re-
quirements. Consistent with the principles listed
above, the data have been been made available
widely on a nondiscriminatory basis, Earth sta-
tions have been sold to enable other nations to
collect data directly, and careful choice of resolu-
tion limits and sensor performance characteristics
has caused many of the early concerns about
Landsat as a spy in the sky to dissipate. in the in-
terim, the United States officialy revealed its
military reconnaissance satellite program—con-
firming what most observers already believed—so
that, at least publicly, the role of Landsat and its
follow-on systems could be more clearly ad-
dressed in the international arena.

The United States clearly had a significant lead
in civilian remote sensing—almost a decade
ahead of Soviet and emerging European and Jap-
anese systems. With the passage of time and the
lack of a clear U.S. commitment to maintaining
an operational Landsat, the development of com-
petitive systems such as the French SPOT was a
logical consequence. Some policy options avail-
able to the United States before the French de-
cided to proceed with SPOT may now be fore-
closed by its existence; they will at least be
significantly modified. In general, the policy op-
tions fall into three categories. aggressive compe-
tition, laissez faire, and expanded cooperation.

AGGRESSIVE COMPETITION

It may be assumed that U.S. technology, in-
cluding what is available from national security

systems, would permit significant improvements
in ground resolution, and that multispectral sens-
ing could be provided at adequate resolutions
and at appropriate wave lengths, on a timely
basis, for international as well as national use.
Therefore, it is likely that anything other nations
may choose to provide via an Earth-sensing sys-
tem, could be matched or improved upon by the
United States if there were adequate budget sup-
port and commitment. It should be kept in mind
that any U.S. system will have to compete with
SPOT and its derivatives, whose products are not
likely to be priced to reflect their true cost. Polit-
ical considerations of national prestige and ad-
vancement of high-technology enterprises may
transcend questions of cost recovery. In short,
aggressive competition is not likely to cause sys-
tems like SPOT to be discontinued, although it
may make such investments less profitable.

The implications of aggressive competition ap-
pear to favor a continued role for Government
as the operator of the space segment, but with
a clear commitment to operationa status for the
system. This commitment would assure continui-
ty of data, adequate processing capacity to in-
sure timely availability of data to international as
well as national users, and an active R&D pro-
gram to support system improvements.

Pricing of products would be competitive with
alternative systems. The premise would be that
the overall global and national benefits, particu-
larly the nonmonetary ones, would justify the
subsidy to this system. Examples of the latter in-
clude the goodwill that would accrue to the
United States from use of data forewarning crop
failures, severe storms, or other hazards; post-
disaster monitoring; monitoring the global bio-
mass inventory; monitoring the status of the
ozone layer and other worldwide environmen-
tal phenomena.

LAISSEZ FAIRE

As an alternative, the united States could also
turn over responsibility for operationa systems,
if any, to the private sector and buy the data it
needs from whatever source was most appropri-
ate—including foreign systems. Government
users might be able to obtain appropriately
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screened data from classified systems, but the
principal sources of remotely sensed data would
be commercial suppliers. The market would de-
termine pricing and availability, and Government
would be precluded from direct competition with
the private sector. This posture would not fore-
close a continuing R&D role for NASA, but would
require that any operational system be developed
in the private sector. Satellites that serve to dem-
onstrate a sensor or system could be Government
funded or might be jointly supported. Pricing of
products would be set by the private supplier,
perhaps with Government participation. Because
it can be expected that foreign systems will be
subsidized, a private U.S. operator may have dif-
ficulty competing unless the Federal Government
provides equivalent support. if industry did not
see an adequate market for remotely sensed
products and did not purchase a satellite, there
would be no operational U.S. system, and U.S.
users would have to seek other means of obtain-
ing their data.

BROADENED COOPERATION

Alternatively, the United States could seek to
extend the arena of formal cooperative arrange-
ments to include ocean and land remote sens-
ing. Under such broadened cooperation, the pat-
tern established under INTELSAT would be
adapted to the remote-sensing field, For exam-
ple, it should be possible to define a single man-
agement authority that would assume responsibil-
ity for global operational systems, establish tech-
nical specifications, procure satellites, and oper-
ate the satellites and the initial data reception and
processing facilities.

In order to make such a new international en-
tity possible, participating nations would be ex-
pected to forego launch and operation of national
systems for civilian purposes. This would not pre-
clude national R&D on sensors or platforms; but
such systems could not substitute for commit-
ments to the globa consortium. Successful R&D
could be integrated into the globa system under
a negotiated arrangement. Basically, the United
States would be proposing to join together with
other nations in launching and operating a com-
mon set of data collection platforms, with reve-
nue to be obtained from the sale of raw or proc-

essed data. The returned data stream from the
common operational platforms would be en-
coded so that only consortium members would
have direct access to the data. Others would be
able to purchase data from the central organiza-
tion at established prices. The rationale for this
approach is based on the following.

* Market. -the current limited and uncertain
market for these data makes competitive sys-
tems redundant, and is not adequate t0 sup-
port a commercial operator.

« Interest.—There is broad international inter-
est in such systems.

+ Competition. -1t istoo late for the United
States successfully to preempt foreign com-
petition by offering greater or more favorable
access to future Landsat data.

* Cooperation.— By joining together, large and
small nations can participate in the benefits
from a common global system with less fear
of exploitation by particular nations or pri-
vate firms.

* Globa/ systems. —This approach would facil-
itate global monitoring systemsfor critical en-
vironmental factors such as forest inventory,
biomass, carbon dioxide and ozone concen-
trations, which could be operated as joint
projects by the consortium.

* Economies of sca/e.—Economies of scale
could be achieved by common use of Earth
facilities and data processing facilities to
serve multiple customers, and lower cost sat-
ellites. These advantages are similar to those
that INTELSAT enjoysin its multiple-satellite
purchases.

The initial startup period for the consortium
could be handled in a way very similar to the
INTELSAT model, with interim agreementsin
force for afixed period during which the detailed
operating practices would be negotiated. Some
of the current practices that are followed in the
communications area could be expected to carry
over to the global satellite consortium, including
procedures for procuring operational satellites,
contracting for launch services, and establishing
satellite control facilities. The ground processing
of data is sufficiently complex and sensitive (par-
ticularly control of decoding) that the initial stages
should probably be a consortium responsibility,
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rather than being handled by individual govern-
ments, with subsequent interpretation made by
other entities, either government or private sec-
tor. For the purposes of this assessment, SUCh a
consortium will be called “Globesat.”

The differences between communications and
remote sensing need additional comment. Com-
muni cations requires active cooperation, remote
sensing does not. Any aternatives to a global co-
operative entity such as INTELSAT still require
agreement and compatibility between separate
states. The alternative to Globesat, however, is
completely independent nationa collection plat-
forms. Communications involves a shared benefit
between the linked points, while the sensed data
from an observation satellite are primarily of value
to the controlling authority or to entities who use
the data for specific purposes.

Privately owned international communications
have, for the most part, minimal national securi-
ty implications. Conversely, increasing resolution
for satellite observations leads inevitably to na-
tional sensitivities regarding the detection of mil-
itary installations, troop or equipment deploy-
ment, and other sensitive information. Globesat
would provide a forum for reaching common
agreement on system specifications and could
serve to alleviate sensitivities on the part of par-
ticipating nations regarding the nature of civilian
remote-sensing data that would be available re-
garding their country. Using encoded data
streams would allow selective processing so that
it would be possible to limit access to high-resolu-
tion data from a particular nation if that nation
required imposition of such limitations. It can be
expected that most nations would avail them-
selves of this privilege, charging a fee for foreign
or private sector access to high-resolution data.
Alternatively, it could be Globesat policy that a
nation could restrict access to high-resolution
data for afixed maximum period of time, say 6
or 12 months. This would reduce sensitivity about
military movements and would enable national
interests to have the first opportunity to use the
data. As pointed out earlier, U.S. policy has been
to gain acceptance of “open skies” and “open
data” policies; restrictive actions carried out
under Globesat might appear to undermine these
positions. However, the basic concern of U.S.

policy, that is, the principle that there shall be
open access via satellite systems to co//ect such
data, is not infringed by the Globesat practices
suggested above. It is simply the civilian use that
is being controlled, if specified by a participating
country, and this use would reflect legitimate eco-
nomic interests that the United States also shares.
Thus, it appears that Globesat could operate in
a fashion that is both consistent with longstand-
ing principles of U.S. policy and yet respect the
valid concerns of other participating nations.

Is it possible for Globesat to function under the
auspices of the United Nations? There are organi-
zations, such as the World Health Organization
(WHO) and World Meteorological Organization
(WMO), that have successfully overcome some
of the inhibiting characteristics of such broad
sponsorship. However, it would appear that
Globesat is not suitable to a U.N. format, at least
in its formative stages. The large number of com-
peting interests, coupled with fears of exploita-
tion, would likely make reaching agreement on
a system very difficult. The overwhelming dif-
ficulties that the Law of the Sea Treaty has faced
areacasein point. Transition to aU .N. relation-
ship would be an issue for consideration at some
future time. In 1978 France proposed, at the
U. N, that a remote-sensing agency be estab-
lished to monitor worldwide military activities
and disseminate information to all countries,
thereby forestalling aggression. If such a plan
were agreed upon, Globesat could be the ap-
propriate entity to operate the system.

A magjor concern in a system with multiple
owners and users is the adequacy of data collec-
tion to serve user needs. Telephone, television,
and digital data are the principal components of
international communications traffic, and com-
mon systems can be designed to fit a variety of
such users. For Earth observations, however, satis-
fying user needs is not as simple; the users are
not well organized, and their data needs are not
standardized or well understood. In addition, the
most desirable observation times, frequency of
observation, and spectral bands differ from user
to user. Hence a difficult set of compromises
would be required to establish the satellite system
specifications. Combining several sensors on a

single platform would be traded off against the
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advantages of multiple platforms with fewer sen-
sors. Presumably sensors such as those planned
for SPOT and Landsat would be candidates, as
well as others that may originate elsewhere. In
Globesat, the united States would have no guar-
antee that the compromises would satisfy U.S.
needs; however, because the united States
would be a major user and source of revenue,
it is likely that these needs would be given some
priority. There is also no guarantee of continuity
of data, but there is no guarantee of data con-
tinuity for strictly national systems, either. It seems
probable that an international consortium such
as Globesat, with broad user and national sup-
port, would have a greater commitment to con-
tinuity than would be the case for asingle U.S.
supplier.

The adoption of the Globesat option would im-
ply that several policy options defined earlier
would become impractical. For example, crea-
tion of a single national regulated satellite
operator for U.S. remote sensing would be coun-
ter to the principles upon which Globesat would
be based; Globesat would substitute for the U.S.
operating entity. However, there would be a
need for a U.S. representative to Globesat that
would reflect the views of various U.S. users. This
representative could be a designated Govern-
ment agency, and existing group, or a new enti-
ty that would have responsibility for distribution
of U.S. data, as Well as coordination of the various
user community needs.

An important unknown in considering Globesat
would be the position of the Soviet Union. The
Soviet Union has operated remote-sensing satel-
lites for many years, and recently announced its
intention to provide a “continuous-look” system
similar to Western satellites. The Soviets could use
such a system to compete with Globesat; alterna-
tively, if they were to join, the difficulties of agree-
ing on system specifications and operating details
might be much greater.

In summary, many of the international con-
cerns about remote sensing could be suitably ac-
commodated within a global consortium that
could also fulfill U.S. needs. At this point, it may
not be possible to obtain international agreement
on such a structure because of the prolonged pe-

riod of U.S. indecision regarding remote sensing
and the resulting efforts by other nations to satis-
fy their needs through independent systems. It
would take a strong U.S. commitment to Globe-
sat for such an entity to be initiated and estab-
lished.

Economic Measures

One of the common characteristics of space
applications systems is the high entry cost asso-
ciated with the development and institution of
new systems. The principal hurdle has been the
high cost and difficulty of transporting the satellite
to its proper orbit. A large additional cost results
from the absolute necessity for extremely high
reliability for the payload, which must function
for long periods of time without maintenance or
repairs. Complicating factors are the environmen-
tal stresses: the shock and vibration of launch,
and the vacuum, low gravity, aternating heat and
cold, electromagnetic radiation, and solar wind
of space. The net result, given the small numbers
of satellites actually flown, has been that virtual-
ly each satellite has been a new and delicate
design requiring its own set of tests.

[t is possible that routine and reliable access
to space via the shuttle and the availability of
astronauts to perform tasks such as replacement
of wornout parts, repairs, or fueling could lead
to an era of less costly satellite platforms. As part
of the shuttle program, many of these concepts
will be explored, including developing a common
spacecraft bus that would provide standardized
housekeeping functions needed for al satellites,
such as command and data links, power, attitude
control and station keeping. In addition, NASA
has offered small amounts of shuttle payload bay
space at very low cost, the so-called getaway
specias, for small experimental packages. But
these are only the first steps along the road to-
ward lower cost access to space, and it is not like-
ly that significant change will occur, at least in
the next decade or so. Satellite maintenance is
severely limited by our inability (even with the
shuttle) to transport men into geosynchronous
orbit, where most communications satellites are
located. Thus, although steps are being taken that
could lower the high cost of satellites, this will
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remain a significant barrier to commercia entry
into space applications service areas.

Beyond the direct cost of the satellite, there are
additional costs for the construction and opera-
tion of ground facilities to link with the satellite.
Communications and remote sensing require ex-
tensive satellite control facilities, ground receiv-
ing stations, and data processing systems. Materi-
als processing in space is relatively free of such
costs.

with such significant entry costs, private sec-
tor involvement in space applications has been
limited (see ch. 8). Government policy has served
as a primary stimulus for such involvement, pri-
marily in communications, through regulation,
joint Endeavor Agreements, and congressional
actions such as the COMSAT Act, the National
Aeronautics and Space Act (for R&D), and
INMARSAT legidlation. If there is to be a new
thrust to open space applications for commer-
cial exploitation, the economic barriers to entry
need to be addressed. Severa approaches appear
feasible.

Space Development Bank

Government has used the device of a develop-
ment bank or system of loan guarantees to
finance socially desirable objectives in a wide
variety of settings, from international develop-
ment (World Bank, Interamerican Development
Bank) to sale of U.S. products (Export-import
Bank) and U.S. housing (Federal Housing Admin-
istration and Veterans Administration loans, Fed-
eral National Mortgage Association, Farm Credit
Administration, Federal Home Loan Bank Sys-
tem). More recently, loans or loan guarantees
have been used to make a college education
more accessible, to prevent the collapse of major
corporations (Lockheed and Chrysler), and to
provide incentives to small business. Thus, a
determination by the Congress that the growth
of space applications was socialy and national-
ly desirable and that the preferred approach was
to keep such growth as much as possible in the
private commercial sector, would open the possi-
bility of establishing a Space Development Bank
(SDB). A similar concept, the Space industrializa-
tion Corporation (H. R. 2337), has been the sub-

ject of recent congressional hearings. (A more
detailed discussion of this specific piece of legisla-
tion can be found in chapter 8.)

The role of SDB would be to: 1) receive pro-
posals for space applications investments;
2) evaluate these applications; 3) if acceptable,
provide funds at preferential loan rates and
establish a deferred payback schedule; and
4) monitor the progress of the business plans on
the basis of which loans have been made. SDB
would require initial authority for drawing rights
upon Treasury funds appropriated for this pur-
pose, but in the long term the SDB would be self-
sustaining and pay back the initial appropriations.
SDB would provide an initial subsidy to qualified
entrepreneurs, with the amounts and aress to be
determined by negotiation and the developing
marketplace.

SDB could also provide incentives for private
entities to form joint ventures for specific serv-
ices for which a single supplier was not available
or appropriate. As such, SDB could act as a quasi-
regulatory body, controlling entry into space ap-
plications fields to maximize social benefit. (It
should be recognized that there are limitations
to this role. For corporations like COMSAT, with
a continuing statutory role in space applications
and a large and growing revenue base, entry into
new space applications services would not de-
pend on incentives such as SDB would provide.
An expansion of COMSAT into other areas, par-
ticularly remote sensing, would create—de-
facto—a commercial space applications monopo-
ly. As explained earlier, the public interest would
likely require that such a monopoly be accom-
panied by a Federal regulatory authority.)

SDB, on the other hand, would be associated
with more open entry. The provision of capital
at low rates would serve to attract a broad array
of potential suppliers, and a separate regulatory
body may, therefore, not be needed.

Tax Incentives

The tax incentive is another governmental
device used to promote socially beneficial ac-
tions. It is currently being employed to encourage
R&D generaly, to stimulate energy conservation
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and use of solar energy, and to encourage invest-
ment in new plant and equipment. The advan-
tage of the tax incentive is that very little addi-
tional Government manpower is needed to ad-
minister its provisions—and the decision making

is amost completely free from Government man-
agement and, therefore, more nearly reflects the
realities of the marketplace as it is understood by
the private firms.

INTEGRATED POLICY OPTIONS FOR SPACE APPLICATIONS

The previous section outlined a number of indi-
vidua policy options to address specific issues.
In this section, the policy options will be grouped
into larger patterns or themes to give a more inte-
grated picture of the range of options available.

It should be recognized that the grouping of
policy options presented in the following material
Is illustrative and may be modified by the addi-
tion or deletion of specific elements. The options
are not necessarily exclusive of one another. They
are presented in this integrated fashion to give
a better understanding of the types of actions that
may be contemplated and the relationships
among the various policy e ements.

Continuing the Current
Policy Framework

Current policy, as expressed by the existing leg-
islation, permits a great deal of flexibility to orga-
nize and conduct a strong space applications pro-
gram and gives implicit authority to Government,
not only to conduct R& D but also to operate sys-
tems. There is, in addition, wide latitude to assign
specific tasks to agencies and to permit private-
sector participation in essentially any phase of ac-
tivity. Thus, the role of the private sector in re-
mote sensing could be expanded to include oper-
ation of space and ground segments simply by
Administrative action. (Transfer of ownership of
existing satellites systems, which are Government
property, would require separate congressional
action. ) The policy framework for space commu-
nications is also flexible and permits both Govern-
ment and private sector rolesin awide range of
services, subject to FCC and ITU regulations. The
specialized position of COMSAT is defined in leg-
islation and therefore restricts the choices in this
area. In transportation and materials processing,
there is similar flexibility with respect to the insti-

tutional structure and the extent of the private
role.

Continuation of the current legislative frame-
work permits policies ranging from strong Gov-
ernment leadership and participation to a laissez
faire approach in which Government stands aside
and explicitly invites private groups to assume a
larger role, without emphasizing or requiring any
one approach.

While there is a wide latitude permitted by the
current policies, there are no clear goals, no
timetable and no overall direction for space ap-
plications. Asaresult, it isdifficult for the Govern-
ment to identify and pursue the benefits of space
applications.

If nothing is proposed beyond current policy
and practice, neither the U.S. private sector, the
Government, nor the public at large will benefit
fully from the country’s large space investments
over the past 24 years. U.S. leadership in many
areas will be lost. Viewed in an historical perspec-
tive, such a course would raise serious questions
about our ability as a nation to pursue long-term
objectives when faced with short-term problems.

Increasing the International Emphasis

A number of policy options hinge upon the ap-
proach that is adopted toward international com-
petition and cooperation. This approach suggests
a strategy that may be termed “international em-
phasis.” Under this approach, the United States
could adopt a general guideline; i.e, “al in-
herently international civilian space applications
should be carried out on a cooperative interna-
tional basis, and be the subject of an agreed in-
stitutional framework. ” If this approach were
followed, we would pursue the establishment of
an entity like Globesat for remote sensing and
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a new communications satellite structure that
would vigorously develop the market for small,
low-volume users. U.S. needs would be met by
these entities, as appropriate; as a conseguence,
questions of private-sector entry and foreign com-
petition would become moot—given that the nec-
essary international entities were successfully
established. The United States could designate
COMSAT and/or other entities to represent it in
these new international bodies. Other applica-
tions such as transportation and materials proc-
essing are not inherently international and would
therefore be treated separately. NASA would con-
tinue to do R&D on new technology, but on a
much more limited basis. It might also do some
development work under contract with interna-
tional organizations. The requirements of U.S.
users would need to be identified systematically
and formally in order to provide adequate, timely
specifications for Globesat and other entities.
Responsibility for convening such groups and in-
corporating their needs into U.S. positions in the
appropriate international bodies would reside
with the chosen u.s. representative.

A policy with an international empahsis is at-
tractive because it tends to clarify so many other
related aspects of the policy picture. It has the
effect of moving operational responsibilities out
of the U.S. Government, via an international
quasi-private entity, and thereby reducing direct
Government expenditures for such systems. It is
consistent with U.S. policy in communications,
in which we have strongly supported a single
global system via INTELSAT and INMARSAT. [t
clarifies the issue of international competition in
remote sensing by creating a strong incentive to
participate in the common, i.e., Globesat, system.

This option also carries with it a number of risks
or limitations. The outcome of such aU.S. initia-
tive on the international front is problematic.
Sovereign nations will tend to protect their inter-
ests and seek advantages in this area as in many
others. It would therefore require considerable
care in outlining the advantages of a common sys-
tem (or systems, e.g., using SPOT aswell as Land-
sat technology) and in creating strong incentives
for the principal initial partnersto join with the
United States. Though the optimal moment for
this proposal has probably passed, thereis till

an opportunity to create a common entity—if the
United States moves promptly and decisively.
Another aspect of this approach is that it implies
some loss of independent action on the part of
the United States. We would be (asin INTELSAT)
foregoing our own independent systems in favor
of a cooperative international effort. Arriving at
an agreement among the international partici-
pants regarding the number of satellites, their sen-
sors, data formats, and other operating charac-
teristics, as well as the procurement guidelines
for equipment and services, may be a difficult and
prolonged task. The procurement guidelines can
be expected to result in mandatory sharing of the
development and production tasks among the
participants and, hence, a possible reduction in
U.S. contracts as well as sharing of U.S.-devel-
oped technology with overseas firms.

Findly, the reality of the growing independent
space capabilities of other nations means that
they will eventually be able to carry out such a
plan without U.S. participation, if they choose.
Although such a prospect is not likely in the near
future, other data collection systems will be
launched, if Globesat is not established, each of
which will compete for a limited market. The
alternative of a common system has strong eco-
nomic and political advantages.

Increasing the National
Private Sector Role

The approach here would be to extend the cur-
rent U.S. practice of maintaining an independent
data collection system, but one that gives the pri-
vate sector a stronger role in specifying the system
and the method of operation on. The basic prin-
ciple would be: “tis U.S. policy that the private
sector own and operate space systems. ” There
are several basic approaches:

. Open entry. — T hiswould involve encourag-
ing multiple suppliers to provide services. In-
centives would be offered via tax breaks,
loans, and other financial aid via an SDB; in
addition there might be guarantees of Gov-
ernment data purchase, no Government
competition, and measures to preclude a
monopoly supplier. In communications, the
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conditions for regulated, open entry have al-
ready been established.

* Private monopoly. —This alternative applies
principally to remote sensing. In this case,
the entity could be an aready established
corporation, or a new public-private com-
pany. Ground-segment ownership would
follow the choice for ownership of the space
segment, as explained in an earlier section.
The choice of a private-sector monopoly
supplier would be accompanied by estab-
lisning a regulatory body.

+ Government rnonopoly. -Continuation of
the current Government monopoly for the
space segment would be possible, with in-
creased private-sector participation in the
ownership and operation of al the ground
data reception and processing stations. This
recognizes the currently limited marketplace
and the need for continued Government
support of operations to ensure maximum
public benefit from space applications, par-
ticularly remote-sensing systems.

Because this approach is principally an exten-
sion of current policies, though increased em-
phasis is given to the role of the private sector—a
point of view strongly supported by the Reagan
administration—it probably would be the easiest
on which to develop a consensus between Con-
gress and the executive branch. But a national
consensus does not necessarily lead to a satisfac-
tory resolution of all the issues, particularly in
view of the degree of sophistication and in-
dependence found in other nations today. The
United States can attempt to meet this competi-
tion and continue its own independent develop-
ments, including increased private-sector involve-
ment, or it can seek a collaborative and cooper-
ative framework as outlined in the previous sec-
tion. If we choose an independent course, addi-
tiona policy questions arise, such as whether U.S.

private firms and/or the Government will buy
data from foreign systems. The approach outlined
here is consistent with a policy that would per-
mit purchase of data from a foreign system by pri-
vate users without restriction, but subject Govern-
ment users to whatever purchase agreements had
been negotiated with a private U.S. supplier (or
suppliers).

Increased High-Level Policy Focus

Spanning the range of all of the above ap-
proaches, there is the suggestion that both cur-
rent and continuing developments in space policy
would profit from increased high-level attention
in the executive branch and Congress. There are
several approaches that may be taken to accom-
plish this increased high-level review and deci-
sion on national space policy. They are all com-
patible with the various policy options discussed
in the preceding sections. The premise on which
they are based is that space policy is sufficiently
important to warrant greater attention from both
the executive and legislative branches of the Gov-
ernment.

The policy directions set by the different ap-
proaches above would require attention by the
administration and Congress in the form of imple-
menting guidelines, program direction, and budg-
et decisions—in short, of continuing followup
over a number of years. International initiatives,
if adopted, must receive high-level endorsement
and be integrated into the overall foreign policy
stance of the United States: the responsibility to
implement such initiatives cannot be left to a
single agency. Thus, whatever new approaches
are taken, they should be matched by suitable
steps to strengthen the process of developing
space policy. Without such a step, the other
measures are likely to be less than adequate in
meeting the many needs identified in this assess-
ment.



