
POSTSCRIPT

This postscript gives the sense of a meeting of members of the Advisory
Panel held in November 1983 at the Aspen Institute’s Wye Plantation. The docu-
ment was prepared by E. B. Skolinoff, and carefully reviewed by the partici-
pants. Certain exceptions expressed by participants are noted within the text.

The preparation of such a document by an OTA Advisory Panel iS an un-
usual act ion; Advisory Pane Is are seIected to represent a wide cross cross-section
of informed opinion, and serve only to give guidance and review to an OTA
assessment. In this case, however, the people I i steal below chose to go beyond
the traditional role, and express their own views directly. Panel members have
also been given the opportunity to fulIy review and comment on the fulItext
of the report itself.
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The panel was asked to consider the proposal
for a manned civilian space station in the light
of the development of the Nation’s space activi-
ties generally, and of possible future civilian activ-
ities and goals in space. The panel approached
this task first as a broad enquiry into future ob-
jectives in space and how the proposed space
station relates to those objectives. The results of
that enquiry made it inappropriate for us to er-t-
gage in a more detailed evaluation of the current
space station proposal.

As background for our conclusions, we need
to note that the panel believes U.S. civilian space
activities are and should be of high value to the
Nation domestically and internationally. The
country has a variety of motivations behind its
space commitments—-political, psychological,
scientific, technological, economic—all of which
have validity and importance. In particular, in
looking to the future, the panel believes it essen-
tial that the program should come to represent
again the sense of exploration and adventure, the
energizer of both technological and institutional
innovation, the source of outward-looking na-

*The participants are [n general agreement with this  summ~rv
ot cone [us ions,  although some members may not necessarl Iy cn -
dorw all the details or the phrasing of certain statements.

tional pride that captured our imagination, and
that of others, in its first two decades. Those char-
acteristics can be achieved in different ways, not
necessarily correlated to the magnitude of the
space budget. We also believe there should be
ways that the program can be used more effec-
tively as an instrument for peace and cooperation
in a world in which the environment of space is
threatening to become one more arena for mili-
tary competition.

Our conclusions are as follows.

I. Current Space Station Proposal*

The panel has major reservations about the cur-
rent NASA concept for a permanent manned
space station and recommends against commit-
ment to such a project at this time. We are quite
certain that a space station of some kind will
eventually be needed. However, the objectives
underlying the current concept seem diffuse and
imprecise. Approval of the proposal now would
tend to lock the Nation’s civilian space efforts into
a large, expensive program that would likely pre-
empt alternative possibilities and programs.

The panel was most concerned about the ab-
sence of studies that evidence a larger vision of
space objectives and opportunities, against which
this, or any future space station proposal, could
be evaluated (see 11). A space station should not
bean end in itself, but rather a step toward other
goals. Those other goals, which need to be care-
fully developed and publicly debated, should
provide a necessary framework for evaluating the
role and usefulness of any proposed design for
a space station.

The panel recognizes that not all possible activ-
ities and payoffs can be anticipated, and that

*George E, Mueller dlsa~rees w Ith thl~ conclusion, which he
regards  a$ not ~ onstru[  t iie with resi)ect to direct Ion tor NASA, and
Su[)ptjn  i~ [’ of unnecessary study. t+ e does a~ree w Ith the need to
make the i[)acc  itatlon a step  to a lon~-ra  n~e goa 1, and would sup
[mrt  ,i\kl n~ NASA to de~lgn a t,Ic I lit} to ~upport  such a program
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unexpected opportunities emerge in the course
of developing a new capability. And the panel
accepts the validity of the desire to take advan-
tage of the capabilities offered by the Shuttle. But
some of the immediate functions envisioned for
the proposed space station (exploring near-Earth
applications, for example) can be evaluated with-
out much, or any new infrastructure in space, in
fact, by imaginative uses of the Shuttle; and a
more fully thought-out station keyed to longer-
range objectives would be more likely to stimu-
late innovation and imagination.

Moreover, the station as envisioned would ap-
pear to have little payoff either for development
of new technology (see III), or for the political-
psychological benefits at home and abroad we
have already indicated should be given substan-
tial weight (see also Xl).

The development of a habitable space station
to gain expertise of people in space is an impor-
tant argument, but also one with little present
basis for evaluation. We have seen no analysis
of the differential costs of a manned v. an un-
manned facility, nor an analysis of the oppor-
tunity costs of that differential. It is important that
it be understood that the panel does not argue
against man-in-space per se (the Shuttle may pro-
vide a good portion of that experience), but rather
that a better rationale than has been provided us
is required for a goal worthy of attainment.

Il. Analysis Capability

The lack of studies analyzing long-term space
goals and opportunities was striking to the panel.
There were not even studies available that laid
out possible alternatives to the current proposal.
Without these, the panel felt it was not possible
to sensibly evaluate the scale, nature, cost or pur-
pose of a manned civilian space station. An ini-
tial “goals” paper prepared by OTA staff repre-
sented a start toward the kind of studies that are
needed.

The panel believes this situation is deeper in
its significance than simply whether adequate
studies had been conducted before the space sta-
tion proposal was put forward. NASA has been
positively discouraged by successive administra-
tions from engaging in or sponsoring much for-

ward thinking, presumably to discourage the
emergence of costly ideas or prevent the appear-
ance of lobbying. One result is that apparently
little capability exists within NASA, and essentially
none outside, able to carry out on a continuing
basis the kind of informed, analytical, critical
studies that any major program area ought to
have. The need is acute.

We have considered various options for cre-
ating such a locus for the professional study of
public policy questions relating to the civilian
space program and wouId make several observa-
tions. Clearly, NASA should have a larger inter-
nal capability for long-term analysis, but that
alone would not be adequate for obtaining ob-
jective outside views or for establishing public
credibility. The Administrator of NASA could, and
we believe should, serve as a sponsor of such
studies, perhaps working through a broadly based
advisory committee to enhance objectivity and
credibility. We recommend that early consider-
ation be given to a long-term program of support
of studies in the private sector (analytical orga-
nizations, commerce, industry and universities)
that would build a community of knowledgeable
analysts of the Nation’s space activities, analo-
gous to that which has been developed in other
areas such as energy and the environment.

Such a program of studies also implies a more
open planning process and the concomitant con-
tinuous rethinking of NASA objectives that go
with that openness. This process can provide an
opportunity for more extensive engagement of
the private sector (see Vi), an objective we
believe should be high on NASA’s agenda, and
can engage the interest of constituencies not
already deeply involved in the space area.

Ill. R&D

A major factor in evaluating a proposal for the
next step in the space program should be the con-
tribution that objective will make to the devel-
opment of new technology. The panel does not
believe the civilian space station as proposed is
likely to have as significant a technology-forcing
effect as should be required from a program that
would be the centerpiece of the space agency’s
activities for close to a decade.
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In fact, the situation is more serious, for ad-
vanced technological development has been
severely cut back in the space program since the
early days of the Shuttle program. Key technol-
ogies that wouId be necessary for later missions,
such as advanced space propuIsion systems or
machine intelligence and robotics, have not been
adequately (or at all) supported because of fund-
ding limitations. Even technologies to fully exploit
current space applications have been relatively
neglected. The current proposaI for a civiIian
space station would generate little such technol-
ogy development and, more than likely, would
prevent funds being available for such programs.
Yet, those technologies represent what should be
major payoffs of space activities and the central
features of future space activities

Accordingly, we recommend that NASA en-
gage in the conscious development of seminal.11

technologies that are Iikely to form the bui!ding
blocks for future space goals. This should be car-
ried out in close cooperation with industry, rather
than wholly in-house, with the Government stim-
uIating private-sector ventures  and financing
where possible. The model of the highly success-
ful relations between the National Advisory Com -
mittee for Aeronautics (NACA) and industry for
aeronautical technology could well be followed
by NASA for space technology development.

IV .  Immediate  A l te rnat ives  to  a

Space Station

In recommencing deferral of the proposed
NASA civilian space station commitment, we do
believe other steps should be taken. Two of high
priority are given above: begin analyses of pos-
sible long-term space goals, and design a program
of technology development. In addition, some
of the stated purposes of the proposed space sta-
tion could be explored with the existing Shuttles.
In particular, the possibilities and viability of man-
ufacturing in space, repair of low-Earth-orbit
space satellites, and much scientific research can
and should proceed with present capabilities and,
if indicated, their modest improvements. Such
programs can provide necessary information to
judge more definitively what the real needs are
to carry out those functions on a continuing basis.
It makes little sense to make major commitments

to an expensive large-scale facility if already ex-
isting capabilities remain underexploited because
of shortage of funds,

I n any programs undertaken in the near term,
however, it is important that they not be allowed
to develop a Iife of their own that prevents more
desirable aIternatives, or interteres with other
ongoing programs of great importance, such as
those i n space science.

V.  Long-Term Mis s ion Poss ib i l i t ies

The p,inei  di~c us~ed w)m~~ ~x)s>i ble Iong-term
a c- t i v i t i es t h (~ t < (~t i \ti (c( ! s o m e ot t h [’ ( r i t ~~ r i a Ji { I
b e l i e v e d  t o  1)~’ im~mrt,lnt:  lik.~1) to L t)mrm,]n({
~vi(iwpr(~ad  altent i( )n, i n ho r(’ r) t S( i (’ n t i ti( I n t e r c’~t,

technolc)g~  t’(lr(  I ng r[> I LIL d n( (‘ to XI o I ){1 I i $~ L] t’~,
\u b~td nt i,i I sixn Iti( .l n[{~ to h t] r II.~ n ~)! ( }t>l[’m 5, $11 lt-
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(In<’ c-{]tegor) (Jt ~x~ssii)l~~ gtMl\  L\oLl I{i ini (Jl\ (J
programs (let i~n(~d  spvc iticci  I 1)’ to cc)rlt  ri but(’
knowledge ~]bout  ~jres(nt  or futur<)  pl,~nc’t,ir>  ,{nd
human issuc~s. For  cx,~m}]l(~,  ~)rogram< [{e>ign~[l
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effect that cou Id resu It from dcc u m u I<it i rl~ C a r-
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ot h(’ r~, intensive examination ot t h e at m osp h [: w
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C02 ‘‘green house.” Another such goal WOUIC{  be
the study of the effects of Iarge-sc.]le  fire, ~olcanic
act ion and d u st storms t h rough ta rgeted stud i es
of the Martian en~i ronment,  which is rite ~vith
such events.

More directly Earth-oriented, ,1 [)oi~ible  orga-
nizi ng focus of an i m portal nt se~ment  of’ space
activities cou Id be the detaileci nlon  it(~ri ng of the
habitability of our planet on the surface and in
the atmosphere. The substantial hazards anci pos-
sible catastrophes lying ahead —COl and other
gas accumulation, ozone depletion, soil deple-
tion, deforestation, desertitication,  agriculture dis-
[>.]se \(LJ Iner,]bi  I ity, among others—make a major
ciedicatecl  program of global monitoring poten-
tially of crucial  importance for the future.
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A different kind of goal in space would be to
contribute directly to more generaI research ob-
jectives in the life, material, or other sciences. For
example, some of the effects of zero gravity on
the body appear to be similar to the effects of
aging. Are there important contributions that can
be made through space research programs on
aging, an increasingly important social goal for
an expanding global population? Many other
such complementary research targets could un-
doubtedly be developed and evaluated.

And, of course, there is a long list of possible
scientific goals in space that can be considered:

1.

2.

3.

4.

5.

unmanned rendezvous missions to an aster-
oid or comet to provide early solar system
history;
Mars exploration, with unmanned roving
vehicles;
landing on the Saturn moon Titan, which has
a nitrogen atmosphere, complex organic mat-
ter and strong evidence of a liquid ethane/
methane ocean;
solar spacecraft able to penetrate some dis-
tance into the Sun while sending back infor-
mation; and
Venus probes.

Longer-term:
6. landing on asteroids, planets or comets with

return of sample material;
7. probes beyond solar system;
8. manned lunar station;
9. manned asteroid station; and

10. manned missions to Mars.

Note, incidentally, that the current space sta-
tion proposal would not necessarily be the pre-
ferred next step for most of these goals.

V1. Private-Sector Involvement

The panel is strongly of the belief that the pri-
vate sector can be more effectively and exten-
sively engaged in the Nation’s space activities
than it has been to date. For the most part, cur-
rent involvement has been restricted to a select
group of NASA contractors or subcontractors.
There is need for involvement of a much broader
industrial constituency to elicit new ideas for
space applications and techniques. Not only is
it desirable to engage the innovative and entre-
preneurial character of American high-technol-

ogy industry, but also to attempt to bring down
unit costs of space assets and activities over time,
and to involve consumer-oriented industries in
space applications that may be marketable.

To engage the private sector effectively to
achieve these objectives poses several require-
ments. Consultation with industry should start
with a broad dialogue on a wide range of possi-
ble space goals and mission opportunities, not
with the detailed design of an already-determined
space station.

A second requirement is to develop a clarity
of commitment to activities that signals long-term
interest. Such commitment is necessary to en-
courage industry to invest its resources of man-
power and money in the development of tech-
nology potentially useful for those activities. Such
a clarity of commitment should be the outcome
of the joint studies and consultation referred to
above,

A third, with regard to space applications, is
to use either public corporations (perhaps of the
Comsat type) or other institutional innovations
to take over commercial development and ex-
ploitation of space technology. NASA is not well
suited to the design and marketing of commer-
cial/industrial systems or services—that is not its
purpose—and simply attempting to hand over an
existing developmental system, such as Landsat,
to the private sector for operation is unlikely to
be viable.

It is also possible that the present structure of
NASA is not well suited to prompt a major in-
crease in private-sector space activities because
of the present large commitment to in-house lab-
oratories (see IX) and present technology procure-
ment practices. We cannot make a definitive
judgment on that, but recommend an objective
evaluation by NASA and by Congress.

VIl. International Cooperation

International cooperation has been a goal of
the U.S. space program from the beginning, but
the panel believes much more could be done.
Cooperation is particularly attractive for future
activities for several reasons: technical compe-
tence is more widely distributed throughout the
world than in the past, resource limitations are
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more of a constraint on all countries, and many
space activities are relevant to all people, not just
Americans.

It is possible that the costs of space activities
could be reduced by genuine joint programs that
enlisted not only the funds, but also the talents
of other nations. Examples, such as Spacelab,
already exist. But for more extensive cooperation,
there must be a commitment for joint planning
at a very early stage, and reasonable guarantees
of program continuation once a commitment has
been made. Past history of American project can-
cellations in midstream do not contribute to con-
fidence in the United States as a reliable partner.

Near-Earth space applications are of obvious
interest to other countries from a commercial
perspective, but programs for monitoring the
changes in habitability of our planet would pro-
vide other common motivations. And, planetary
probes that would potentially provide informa-
tion relevant to this planet’s concerns—for exam-
ple, those goals mentioned earlier of improving
understanding of the CO2 greenhouse effect by
studies of Venus, or gaining knowledge of the ef-
fects of fire, volcanoes and dust from study of the
Martian environment—would also provide com-
mon foci of interest with other countries.

In fact, the potential benefits for all from space
activities should provide a high incentive target
for cooperation even if the other possible benefits
of resource and talent sharing are less clearly rele-
vant. There are also, of course, difficulties inher-
ent in international cooperation, difficulties that
stem primarily from problems of meshing of
disparate bureaucracies and political systems.
There is also the problem that the structure and
incentives in NASA, and more broadly in the
budgetary and decision process in the U.S. Gov-
ernment, do not lead naturally to seeking inter-
national cooperation. This, too, is an issue we
believe deserves separate attention by NASA and
by Congress.

It should be noted that there seems to be con-
siderable interest within Western industrial coun-
tries in cooperating on the proposed civilian
space station; European countries, Canada, and
Japan are waiting for the United States to decide
what it intends to do. Cooperation, to be really
meaningful, must involve joint planning and

study of alternatives before selection is made. We
recommend a more open set of discussions that
ask what we and other interested countries
should be doing together.

Any military overtones to NASA projects (see
Vlll) will likely have a negative effect on possi-
bilities for international cooperation. Though it
may be possible in practice to separate the mili-
tary from the civilian interests in specific missions,
it is a problem that we cannot afford to ignore.

There are also potential political benefits to be
gained over time through intimate and extensive
cooperation with others. Cooperation with East-
ern bloc countries, and especially the Soviet
Union, will not remove the sources of conflict,
but may be used as an instrument to ameliorate
those conflicts and offer alternatives.

Vlll. Effect of Military Programs
and Interests’

The panel is very concerned about the effects
on the civilian space program of a major new and
enlarged focus on military uses of space. Though
there might be some budgetary competition, the
primary problem would be the competition for
scarce technical manpower and industrial re-
sources. The most qualified personnel would
likely be attracted to the rapidly expanding and
technologically exciting defense sector, and
NASA itself might see some of its best people
leaving.

In addition, such a large-scale military commit-
ment would likely serve to give a military image
to our space activities abroad, where the distinc-
tion between civilian and military interests may
not be clear.

International cooperation in the civilian pro-
gram may also be harder to achieve because of
increased concern in the United States over ap-
parent loss of technology assumed to be critical
for national security. Controls over information
could well be sufficiently onerous as to rule out
some forms of otherwise desirable cooperation.

*To avoid the appearance of possible conflict of interest, mem-
bers of the panel with past and present involvement in military space
activities did not participate in the formulation of this section of
the report.
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IX. NASA Operations and Organization

The panel did not make any formal evaluation
of NASA’s structure and performance, but a few
observations based on the experience of panel
members and the issues at stake are in order,
some already mentioned.

As has been noted, NASA is not well positioned
for much more extensive cooperation with the
private sector, or with other countries. The spe-
cific reasons are different in each case, but the
underlying factors in NASA appear to be: the
pride in past successes achieved by “going it
alone”; the perception of private-sector activities
as competitive with, not complementary to, its
interests; the lack of desire among most scien-
tists and engineers to devote themselves to the
administrative orchestration of multicultural,
multi-political projects; and the large fixed facil-
ities of NASA that inhibit flexibility. All of these
discourage assignment of major responsibilities
outside the organization.

This structure also serves to maintain high fixed
overhead costs in NASA, again discouraging ex-
ploration with industry of ways of bringing unit
costs down. It is not clear what cost reductions
would be possible, but it would be difficult to
evaluate the possibilities given the present
structure.

To some extent, the existing structure may also
discourage the development of alternative goal
concepts, and generally inhibit imagination, since
changes in programs may have negative effects
on the present organization.

These observations may be exaggerated, or
should perhaps be balanced by other important
attributes. We urge attention to the issue,
however.

X. International Economic
Competition

International competition in provision of civil-
ian space services has already emerged, primar-
ily with European countries, and is likely to grow
in the future as Japan becomes more heavily
engaged. To some extent, that competition has
been encouraged by U.S. policies that have not
provided adequate guarantees for the future,

such as launch services, or have not been ade-
quately consumer-oriented in systems design and
development (for example Landsat). However,
competition is inevitable, quite apart from U.S.
policies, for advanced industrial nations with
high-quality technological capabilities are likely
to enter any market with economic potential.

Men and women in orbit, utilizing sophisticated
and costly space assets, may be an important ca-
pability for U.S. commercial exploitation of the
economic potential for near-Earth orbits, but we
consider that case as not having been demon-
strated as yet. In fact, commitment to such a ca-
pability could delay exploitation, by preempting
funding and personnel that might better explore
possibilities with industry through use of the pres-
ent Shuttle capability or its modest extensions.
It could, in fact, be a massive commitment to the
wrong kind of station, even for economic purposes.

There is another aspect of the economic value
of space activities—the spinoff of new technol-
ogy to the commercial sector. In this respect, as
we noted before, the proposed space station
would likely hold relatively little interest as a
means of developing new technology—especially
in comparison with other feasible goals.

Xl. Geopolitical Competition

The Soviet Union has been conducting a vig-
orous manned space station program which, not-
withstanding some serious mishaps, is apparently
on track. Beyond the continuing exhibition of
space prowess, presumably of important politi-
cal value to them, the uses to which their capa-
bilities are intended to be put are not clear–
perhaps this is similar to the American situation—
though Soviet Union scientists have often indi-
cated that the long-range goals for their space
program include manned bases on the Moon or
Mars. Regardless of later goals, they have cer-
tainly been gaining useful information about peo-
ple in a space environment (which they share
quite extensively with the United States).

There is a natural reaction in such circum-
stances that leads to programs undertaken to
“match” the achievements of the Russians, or to
be concerned about the information or experi-
ence they have obtained that is not immediately
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available to us. But, for the United States to
undertake a large-scale program not necessary,
or ill-suited, to our needs is more likely to hand-
icap us in the future in geopolitical competition
with the Soviet Union. Especially is this so in this
case in which the civilian space station goal is
not likely to command dramatic attention or to
lead to important new technology.

Civilian space activities are, in fact, an impor-
tant arena for international political competition.
The panel’s plea is for the United States to aim
for a goal worthy of attainment from this perspec-
tive, as well as from others. The international po-
litical effects of visible, dramatic nonmilitary ac-
complishments are important in presenting an
image of a dynamic Nation able to preserve its
vitality in an open, democratic form of govern-
ment. Many throughout the world find hope and
encouragement in that demonstration; it is im-
portant to us as well as to them.

We note again that competit ion in civi l ian
space accomplishments need not rule out the

possibility of some cooperation as well, even with
our primary competitor. The more important the
subject, the greater would be the political signifi-
cance of cooperation.

We close with reiteration of the panel’s con-
viction of the importance of the civilian an space
program to the country, and the significance of
the next major steps in space that the Nation
undertakes, Our ideas, our imagination, and our
critical analytical abiIities need to be engaged i n
laying out the alternatives before us just as our
institutions, public and private, need to be appro-
priately engaged in implementing the decisions
finally made. In the long run, a sustained and ef-
fective civi l ian space program wilt depend on
building a lasting political consensus,a consen-
sus based on informed public debate and under-
standing of the significant objectives that can be
served by civiIian space activities.


