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U.S,-European Cooperation in Space
Science: A 25-Year Perspective

In the 25 years that the United States
has had a government space program,
international cooperation has been one
of its major themes. An objective of the
National Aeronautics and Space Act of
1958, which was the charter for the civil-
ian space program and which established
the National Aeronautics and Space Ad-
ministration (NASA), was ‘‘cooperation
by the United States with other nations
and groups of nations in work done pur-
suant to the Act and in the peaceful
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takings. Although NASA’s international
programs have involved the Soviet
Union, Canada, Japan, and various de-
veloping countries, its primary coopera-
tive partner has been Europe—both indi-
vidual European countries and the vari-
ous European space organizations which
have existed over the past two decades.
Table 1 suggests the dominance of U.S.-
European interactions in the overall rec-
ord of NASA’s most important coopera-
tive programs.

Summary. In the past 25 years, the National Aeronautics and Space Administration
has engaged in a range of cooperative activities in space with other countries and
international organizations, most of the scientific interactions being with Europe. The
character of U.S.-European cooperation in space science is changing as a result of
the increased maturity and level of space capability which Europe is bringing to the
partnership; the consequent addition of a competitive dimension to the relationship;
the increasing cost of space science missions; and the relative scarcity of funds
available for space science. A number of issues flow from the current situation, but in
general the outlook is for continued productive cooperation between the United States

and Europe in space science.

applications thereof”” (/). Armed with
this legislative mandate, with presiden-
tial and congressional support for a U.S.
civilian space program which empha-
sized openness and scientific objectives,
and with already existing patterns of
cooperation in space science, NASA has
since its inception conducted an active
program of international partnership.

In space perhaps more than in most
areas of international science, it has been
the policies and initiatives of a govern-
ment agency and its top officials, rather
than those of the scientific and technical
community, which have established the
U.S. attitude toward cooperative under-
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The U.S.-European partnership in
space science has been, on the whole,
remarkably successful, in terms of coop-
eration both between the United States
and individual European countries and
between the United States and Europe’s
multilateral space science agencies: the
European Space Research Organization
(ESRO) and its successor the European
Space Agency (ESA). Projects such as
Ariel (United States-United Kingdom),
Helios (United States-Federal Republic
of Germany), Infrared Astronomical Sat-
ellite (United States-United Kingdom-—
Netherlands), International Ultraviolet
Explorer (United States-United King-
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dom-ESA), and International Sun-Earth
Explorer (United States—ESA) are just a
few of the major scientific undertakings
which have benefited from U.S.-Europe-
an collaboration. This record of success
must be kept in mind in evaluating any
past and current stresses in the coopera-
tive relationship.

As the U.S. space program enters its
second quarter-century, there are signifi-
cant changes in U.S.-European cooper-
ation; the major reasons for these
changes include: the increased maturity
and level of space capability which Eu-
rope is bringing to the partnership; the
consequent addition of a competitive di-
mension, both in scientific and economic
terms, to the relationship; the increasing
cost of space science missions; and the
relative scarcity of financial resources
available on both sides of the Atlantic for
space science.

Last fall saw the first flight of Space-
lab, an orbital facility for manned scien-
tific experimentation which was devel-
oped by Europe at a cost of approxi-
mately $1 billion; Spacelab is designed
only for use with the U.S. space shuttle
and reflects the intimate character of
continuing U.S.-European collabora-
tion. At the same time, Europe has de-
veloped its own launch capability in the
Ariane series of expendable boosters and
is using the autonomous capability -not
only to launch its own spacecraft but
also to compete with the space shuttle
for other launch contracts. European
countries are also developing satellites
for Earth observation and communica-
tions and exploring the potential of space
manufacturing, with the objective of
competing with the United States for
economic payoffs from space.

Further scientific cooperation in space
between the United States and Europe
will occur in this mixed context of col-
laboration and competition. The state of
that cooperation is vigorous, as both the
United States and Europe continue the
fascinating adventure of exploring the
nature of the solar system and the cos-
mos which is made possible by space
technology.

John M. Logsdon is director of the Graduate
Program in Science, Technology, and Public Policy,
gveosrzge Washington University, Washington, D.C.

0052.
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Origins of U.S. Cooperative Programs

As the late Homer Newell, one of the
U.S. pioneers in space science and an
early and strong advocate of internation-
al cooperation in space, has noted, ‘‘with
roots in the International Geophysical
Year, which had already generated a
lively interest in the potential of satellites
for scientific research, one might argue
that the appearance of an international
component in the NASA space science
program was inevitable’’ (2). The Inter-
national Geophysical Year, organized
under the sponsorship of the Internation-
al Council of Scientific Unions (ICSU),
was an 18-month (July 1957 to December
1958) effort involving 66 countries, some
60,000 scientists, and the expenditure of
hundreds of millions of dollars; both the
Soviet Union and the United States.
agreed in 1955 to launch scientific satel-
lites as part of IGY activities.

There was in place at the very start of
the space age, therefore, a nascent inter-
national community of scientists who
saw space technology as providing excit-
ing opportunities for extending and ex-
panding their investigations. This com-
munity was quick to press NASA to
keep its program open to international
involvement. The pressure was conge-
nial, since one reason the United States
had decided to house its major space
activities in a separate, civilian govern-
ment agency was to present to the world
an image of peaceful intent and open
style; this was in deliberate contrast to
Soviet space activities, which were con-
trolled by the military services and con-
ducted with great secrecy. There were
those in 1958 who argued that the U.S.
space program should be under military
control and not opened to international
cooperation because ‘‘the tools of space
research—rockets, radio, radar, guid-
ance, stabilization—were all common to
both the military and to science. Even
the scientific objectives . . . were of in-
terest and possible value to the military’’
3, p. 5). Added to this ‘‘dual use”’
character of space technology and some
areas of space science was the role of
space achievement as an area for super-
power political competition, particularly
after the United States launched the
Apollo program in 1961. Thus scientific
activity involving the use of space sys-
tems took place in a highly charged polit-
ical and military environment. By care-
fully defining the conditions under which
cooperative activities would be initiated
and carried out, NASA was able to con-
duct an international program which has
been relatively free from distortion for
political purposes and from limitations
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because of military sensitivities. Even
so, with respect to space cooperation ‘‘a
clear duality dogs both the history and
the prospects of international partner-
ships” (3, p. 6).

NASA Guidelines and Objectives for

International Cooperation

When NASA announced to ICSU’s
Committee on Space Research (CO-
SPAR) in March 1959 that it would assist
COSPAR members in launching scien-
tific experiments and satellites, the agen-
cy had already under development a set
of policy guidelines for such cooper-
ation. Those guidelines have survived
periodic reexamination and remain in
force today. They reflect ‘‘conservative
values” (3, p. 32) with respect to the
conditions under which cooperation is
desirable; shaping those values were
both the recognition of the political sig-
nificance of space activities and the
strong personalities of individuals such
as Newell and Arnold Frutkin, who di-
rected NASA’s international program
from the agency’s earliest months until
the mid-1970’s. '

The essential features of NASA guide-
lines are (4, p. 18):

® Cooperation is on a project-by-proj-
ect basis, not on a program or other
open-ended arrangement.

® Each project must be of mutual in-
terest and have clear scientific value.

® Technical agreement is necessary
before political commitment.

® Each side bears full financial respon-
sibility for its share of the project.

® Each side must have the technical
and managerial capabilities to carry out
its share of the project; NASA does not
provide substantial technical assistance
to its partners, and little or no U.S.
technology is transferred.

® Scientific results are made publically
available.

A key feature of NASA’s cooperative
efforts is that ‘‘while NASA has interna-
tional programs, it does not fund an
international program.’’ Rather, ‘‘fund-
ing for international projects must come
out of the NASA program offices,”’ and
‘‘for an international approach to a proj-
ect to be undertaken it must not only
contribute to achieving the goals of the
interested program office, but it must be
considered to be among the best ap-
proaches to achieving these goals (5, p.
68). This emphasis on technical sound-
ness and scientific merit has been a con-
sistent feature of the U.S.-European
cooperation over the past 25 years,
whatever other objectives are sought

through such cooperation. As one per-
ceptive analysis notes, ‘‘although NASA
recognizes possible political benefits
from achieving utilitarian goals, NASA’s
cooperative programs are justified al-
most entirely on technical and scientific
grounds, both within and outside’’ the
agency (4, p. 49). The objectives of
NASA'’s international programs can be
grouped as shown in Table 2.

While the priority given to these vari-
ous objectives has varied with time and
mission opportunity, at the core has
been a policy that permitted this coun-
try’s closest allies to become involved in
the U.S. space effort. Indeed, some have
criticized NASA for making possible
such participation, at minimal cost, in an
effort paid for almost entirely by U.S.
taxpayers: ‘‘benefit, know how and op-
portunity were shared to an extent that
was entirely unprecedented where an
advanced technology was involved, par-
ticularly one with such strong national
security implications’’ (6, p. 74).

Evolution of U.S.-European

Cooperation in Space Science

During the ‘‘golden age’ of the U.S.
space program, from the beginning of
the Apollo buildup in 1961 through its
peak in the 1965-1966 period, NASA’s
international activities grew rapidly
along with the rest of the agency’s
efforts. Before the first Apollo 11 moon
landing in July 1969, nine European
spacecraft had been launched by the
United States, and substantial momen-
tum had built behind European involve-
ment with the United States in space
experimentation. This momentum has
carried through to the current day, but,
as one top-level participant has com-
mented, ‘‘when resources abound and
opportunities are plentiful, a cooperative
attitude abounds. ... When the re-
sources and opportunities shrink, . ..
altruism takes a back seat and . . . scien-
tists take a more selfish view of cooper-
ation” (7, p. 38).

Several factors have influenced the
evolution of U.S.-European space coop-
eration in the period since 1970. In no
particular order of importance, they are:

® Shrinkage in the NASA budget over-
all in the post-Apollo era. The space
science budget came under particular
pressure as the share of overall re-
sources going to shuttle development
increased. This meant fewer science mis-
sions and more competition among U.S.
scientists to get their experiments on the
missions which were approved.

e A broadening of NASA’s interna-
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tional program to encourage European
participation, not only in science mis-
sions, but also in developing large space
systems including manned space flight
elements.

@ Evolution of the 11-member Europe-
an Space Agency, founded in 1975, into
an effective entity. ESA has carried out a
successful science program of its own
and has managed several space applica-
tions projects and two major hardware
development programs, Spacelab and
Ariane. The national space programs of
France, Germany, Italy, the Nether-
lands, and the United Kingdom, with
differing emphasis, are also vigorous.

® More recently, growing concern in

the United States that cooperative un-.

dertakings in space, including space sci-
ence, could serve as vehicles for unwant-
ed transfer of militarily or economically
sensitive U.S. technology to other coun-
tries.

While Europe has continued to coop-
erate with the United States, it has also
become a formidable competitor in vari-
ous categories of space applications and
in some fields of space science. Europe
is now a very capable actor in space, and
it could become more difficult for the
United States to develop cooperative
projects on its preferred terms. While the
United States remains the partner of
choice for ESA and individual European
countries, existing and potential cooper-
ation with the Soviet Union and Japan
provides an alternative. There is now the
possibility of a global division of labor
and cost in space science, and this makes
the task of planning and getting agree-
ment for major space science projects
both challenging and full of opportuni-
ties.

There has been an undercurrent of
ambivalence among U.S. space scien-
tists and NASA managers about Europe-
an involvement in NASA missions,
whatever the stated policy. For one
thing, ‘‘always the U.S. side was slightly
constrained by fear that foreign collabo-
rators . . . might not fulfill their commit-
ments.”” This concern had diminished
over time; ‘‘in the few cases where seri-
ous delays occurred, as in the Solar
Polar project, it was more often the
United States that was responsible. . . .
Had NASA personnel not been suscepti-
ble to the then universal belief that other
nations necessarily lagged behind the
United States in technological capabili-
ty, the policy of collaboration in space
matters could almost certainly have been
more rewarding’’ (6, p. 71). For another,
when foreign experiments have been se-
lected by NASA, some U.S. scientists
have raised the question of whether the
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Table 1. Patterns of international cooperation,
1958 to 1983, including past and currently
approved cooperative projects (17).

Experi-
Coop- ments
erative with
Participant space-  foreign
craft prin-
proj- cipal
ects investi-
gators
Total 38 73
Total, Europe 33 52
European Space Agency 8 1
France 2 17
Federal Republic of 7 11
Germany
United Kingdom 7 18
Italy 6 1
Netherlands 2 3
Spain 1
Belgium - 1

foreign experiment was selected over a
competing U.S. experiment on the basis
of merit or whether it was selected be-
cause it would be provided to NASA free
of charge' (7, pp. 38-39). Another reser-
vation with respect to foreign participa-
tion has been that ‘‘by selecting a high-
technology experiment, the United
States encourages development of the
industrial base in the foreign country
which will contribute to a decreased
United States competitive position in
world trade” (7, p. 39). Yet another
concern is that management of a U.S.

space science project is greatly compli-
cated by the need to integrate the experi-
ments or other contributions from a for-
eign partner.

While growing European capability
has muted concern about the first of
these factors, it has also created healthy
competition among all space scientists
for access to orbit and beyond for their
experiments. European scientists have
always been able to propose experiments
on U.S. missions, but U.S. scientists are
only now gaining a reciprocal opportuni-
ty to serve as principal investigators for
experiments on ESA missions.

A major attempt to engage Europe
with NASA’s technology development
efforts took place in the 1969-1973 peri-
od, as NASA itself sought to gain presi-
dential and congressional approval of
an ambitious post-Apollo program of
manned space flight. The negotiations on
European participation in the program
were much more political in character
than prior (and subsequent) negotiations
on cooperative undertakings in space
science. This post-Apollo experience,
perhaps justifiably, has left a lingering
“‘bad taste’’ in Europe. NASA’s objec-
tive was ‘‘to stimulate Europeans to re-
think their present limited space objec-
tives, to help them avoid wasting re-
sources on obsolescent developments [a
reference to European plans to develop
an independent launch capability], and
eventually to establish more consider-

Table 2. Objectives of NASA’s international programs.

Scientific/technical

“‘Increasing brainpower working on significant problems and expanding scientific horizons by
making space an attractive field for research’ (4, p. 17).

Shaping the development of foreign space programs to be compatible with the U.S. effort ‘‘by
offering attractive opportunities to ‘do it our way’ >’ (4, p. 50).

Through such influence, limiting funds available in other countries for space activities which are
competitive or less compatible with U.S. interests.

Obtaining unique or superior experiments from non-U.S. investigators.

Obtaining coordinated or simultaneous observations from multiple investigators.

Increasingly, making available opportunities for U.S. scientists to participate in space science
missions of other countries or regions.

Economic

‘‘By sharing leadership for exploring the heavens with other qualified space-faring nations,
NASA stretches its own resources and is free to pursue projects which, in the absence of such
sharing and cooperation, might not be initiated’’ (18); NASA estimates getting over $2 billion
in cost savings and contributions from its cooperative programs over the past 25 years (5, p.
69).

“Improving the balance of trade through creating new markets for U.S. aerospace products’’
“, p. 17).

Political

Creating a positive image of the United States; ‘‘the U.S. program of cooperation in space
reaches a scientific, technical, and official elite in the struggle for minds’’ (3, p. 73).

Encouraging European unity; the U.S. space program ‘‘lends itself admirably to cooperation
with multilateral institutions in Europe’’ (3, p. 78).

Reinforcing the image of U.S. openness in contrast to the secrecy of the Soviet space program;
““‘when NASA was organized . . . the keystone of Government space policy was to give
dramatic substance to the claim of openness—and, at the same time, to seek credibility for
the nation’s assertion that it entered space for peaceful, scientific purposes. This was done

.. most importantly, by inviting foreign scientists to participate extensively and substan-
tively in space projects themselves’’ (6, p. 70).

Using space technology as a tool of diplomacy to serve broader foreign policy objectives.
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able prospects for future international
collaboration on major space projects’
8).

A basic problem in this case was that
NASA could not deliver what it was
promoting in Europe. NASA’s post-
Apollo ambitions included a space sta-
tion and a fully reusable space shuttle,
and the agency continued to solicit Euro-
pean involvement in these programs
even when their approval by the Presi-
dent was very uncertain. Indeed, within
the United States NASA tried to use the
prospect of cost-sharing with Europe as
a selling point for approval of these pro-
grams. When only the space shuttle re-
mained as a potential program, NASA
encouraged Europe to consider develop-
ing both components of the shuttle orbit-
er and a separate major project, a reus-
able orbital transfer vehicle called a
space tug. However, NASA was forced
to withdraw these offers at the last min-
ute when the Air Force, whose support
was needed for shuttle approval, object-
ed to European development of essential
elements of the Space Transportation
System; when concerns regarding exces-
sive transfer of propulsion technology
were raised; and when some in NASA
became concerned about the safety im-
plications of placing a cryogenically fu-
eled tug in the shuttle payload bay. Fi-
nally, NASA offered Europe the com-
paratively simple and less expensive task
of developing a ‘‘research and applica-
tions module’ to fit into the shuttle
payload bay; this is what became the
Spacelab project.

By this time, Europeans were rather
skeptical about NASA overtures, but
they (particularly Germany) had also be-
come so eager to embark on manned
flight activities that they agreed to devel-
op the Spacelab system under what in
hindsight have been seen as unfavorable
terms; the first set of flight hardware,
developed with European funds, was to
be transferred to NASA, and after an
initial joint NASA-ESA mission which
included flying a European payload spe-
cialist, Europe was to pay for future
shuttle-Spacelab flights. NASA agreed
to buy a second set of flight hardware
from Europe, but ‘‘a significant segment
of the European space community be-
lieves that the United States is getting
the lion’s share of the benefits from
Spacelab’’ (9).

European space officials have de-
scribed themselves as “‘stupid”’ in ac-
cepting the U.S. terms for involvement
in its post-Apollo program and believe
that such acceptance stemmed from lack
of confidence in European capabilities
and from a belief that only through coop-
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eration with the United States could
those capabilities be improved. Now,
having brought both Spacelab and
Ariane to success, Europe has much
more confidence in its ability to chart its
own future in space and it will be a more
demanding participant in negotiations
with the United States over cooperative
ventures (10).

European confidence in the United
States as a cooperative partner was
shaken in the spring of 1981 when the
United States announced, without prior
consultation with its European partners,
that it was canceling a U.S. spacecraft
which was part of a two-spacecraft Inter-
national Solar Polar Mission (ISPM).
This withdrawal caused vigorous pro-
tests not only from European space offi-
cials but also from representatives of
foreign ministries (/7). In this case,
“NASA’s success in international par-
ticipation became a political liability’’ (5,
p. 69); NASA was forced to reduce fund-
ing in a major space science mission, and
all three existing large missions—the
Space Telescope, the Galileo mission to
Jupiter, and the Solar Polar mission—
had major European involvement.

There is general agreement that the
ISPM affair was handled clumsily, and
both the United States and Europe have
moved beyond it, although European
officials are not beyond using U.S. guilt
over the incident as a bargaining chip in
U.S.-European negotiations on future
collaboration.

In summary, U.S.-European cooper-
ation in space has become a much more
complex enterprise in the last 10 years as
both U.S. and European space efforts
matured. While the balance sheet in that
enterprise remains strongly on the posi-
tive side for all participants, competition
and conflict have joined collaboration as
hallmarks.

Current Issues in U.S.-European
Cooperation

The major U.S. science missions now
approaching launch, the Space Tele-
scope and the Galileo spacecraft to Jupi-
ter, have major participation by Europe-
ans, and it is anticipated that there will
be continuing cooperation as the United
States and Europe begin new missions.
The following are some of the issues
which will influence the development of
that cooperation.

Closer coordination and collaboration
in planning and conducting space sci-
ence efforts. The task of maximizing the
scientific payoff from the resources
available in the United States and Eu-

rope (and other countries) for space re-
search is perhaps the key continuing
issue in this area. The United States,
ESA, and various European countries
are all fully capable of undertaking major
space science missions on their own, but
with limited funds available on both
sides of the Atlantic, there is a need to
develop a coordinated approach to space
science which recognizes the benefits of
cooperation and the realities of competi-
tion. To date, attempts to do this have
primarily involved negotiations from
government agency to government agen-
cy. There are regularly scheduled meet-
ings between the heads of NASA and
ESA and between the space science di-
rectors of the two agencies.

The most recent NASA-ESA space
science planning meeting took place in
June 1983, and the issues addressed ex-
emplify the problems and potential of a
coordinated approach to future space
science undertakings (12). Three areas of
cooperation were discussed: (i) infrared
astronomy, (ii) solar terrestrial research,
and (iii) planetary exploration. In the
first of these areas, in essence the United
States and ESA ‘‘agreed to disagree.”
The issue under discussion was the next
step beyond the highly successful U.S.-
Dutch-British  Infrared Astronomical
Satellite (IRAS) launched in early 1983.
Both the United States and ESA have
developed future mission concepts, and
the two approaches are not compatible.
The meeting noted both ‘“NASA’s
strong interest in collaborating to devel-
op a single major international infrared
space telescope facility’’ (presumably
based on the U.S. mission concept) and
“‘the firm commitment of ESA’’ to its
mission. Recognizing that ‘‘the differ-
ence in orbit and launch vehicle restrict
any major hardware collaboration,”
NASA and ESA agreed to coordinate the
planning for the separate missions to
maximize their complementarity and
overall scientific return, but also for the
time being abandoned hope of a joint
mission.

By contrast, an examination of the
large number of missions under study in
the United States, Europe, and Japan in
the area of solar terrestrial physics iden-
tified ‘‘considerable merit in considering
a joint . .. mission’’; NASA and ESA
established a working group, which will
also include Japan, to ‘‘look for joint
missions which can satisfy the main sci-
entific requirements in a cost-effective
way.’’ Similarly, NASA and ESA agreed
in the planetary exploration area ‘‘to
identify mutually beneficial opportuni-
ties for cooperative missions.”’ In partic-
ular, the two agencies are to study a joint
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Saturn-Titan probe mission for a 1992
launch. Planetary exploration is one of
the areas of international scientific coop-
eration agreed on at the Versailles-Wil-
liamsburg series of summit meetings and
is also the focus of attention of a working
group of the National Academy of Sci-
ences and the European Science Foun-
dation. A cooperative Saturn-Titan mis-
sion, if feasible, would thus be politically
as well as technically significant.

Another example of the benefits of a
coordinated approach to mission plan-
ning in a particular area of science is
found in the U.S.-German interaction in
X-ray astronomy. A large community of
investigators has developed to use the
data produced by NASA’s High Energy
Astronomical Observatory. However,
there would be a data gap of a number of
years before the next mission in Xx-ray
astronomy were it not for the existence
of a German project called Roentgensa-
tellit (ROSAT). The United States and
Germany in 1982 signed a Memorandum
of Understanding for close collaboration
in this mission, thus ensuring continuity
in the field for U.S. as well as European
scientists (13).

There is a growing need for the United
States, Europe, Japan, Canada, and per-
haps eventually the Soviet Union and
other space-capable states to work to-
gether in space science, from the early
stages of developing a mission concept
to the joint funding and conduct of vari-
ous missions. Because of its dominant
position in space activities in the free
world, the United States in the past has
been largely able to shape such collabo-
ration to its own objectives. This situa-
tion no longer obtains, and there could
be a difficult period of adjustment for this
country as the new reality of partnership
among relative equals becomes the stan-
dard pattern. It may prove advantageous
for NASA to engage the U.S. scientific
community more intimately in develop-
ing its international programs; this could
minimize international misunderstand-
ings and perhaps blunt nonproductive
and expensive competition. In space sci-
ence, as in many other areas, the United
States is adjusting to the recognition that
it cannot be first in everything.

Involvement of non-NASA scientists
in shaping international cooperation.
‘At present, ideas for joint international
endeavors are primarily developed at
formal meetings between representatives
of the various governments. . . . There is
a need for a more effective forum which
would enable space scientists and man-
agers to exchange ideas informally (14).
While NASA plans its science programs
in close consultation with the external
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science community, including the Space
Science Board (SSB) of the National
Academy of Sciences, there is little tra-
dition of SSB involvement in internation-
al space science matters. The National
Academy is the U.S. member in CO-
SPAR, but that forum has little apparent
influence on national space programs. Of
course, informal interaction among
space scientists in various countries in-
terested in similar scientific problems is
a major source of project proposals in
both the United States and Europe.

The nearest European equivalent to
the SSB is the Space Science Committee
(SSC) of the European Science Founda-
tion. This committee has a small budget
and has not developed close ties with the
European Space Agency. Nevertheless,
the SSB and SSC held joint workshops in
1976, 1978, and 1983, and some consider-
ation is being given to establishing stand-
ing SSB-SSC working groups in selected
areas of space science.

In a separate development, at the ini-
tiative of the heads of the European
Science Foundation and the National
Academy of Sciences, a joint SSB-SSC
working group on planetary exploration
has been established. The U.S. side of
this group is composed mainly of individ-
ual scientists who are closely related to
NASA’s Solar System Exploration Com-
mittee.

All these developments may represent
initial steps in opening up the process of
planning U.S.-European cooperation in
space science to more structured partici-
pation of nongovernment scientists. As
scientific competition among those
working in space becomes increasingly
international, such involvement may be
required to reach agreement on how to
coordinate or cooperate in research on
major scientific problems.

Access for U.S. experimenters to Eu-
ropean science missions. If Europe is to
approach parity in influencing the direc-
tion of progress in various areas of space
science, there must also be a mutuality
of opportunity for U.S. and European
scientists to participate in the resulting
activities. NASA has from the start
opened its ‘‘Announcements of Opportu-
nity”’ to all free-world scientists, but
ESA and individual European countries
have limited access to their scientific
missions to European scientists, at least
as principal investigators. This policy
may have been defensible as a means of
developing a European space science
community, but NASA is now demand-
ing reciprocity of access. Germany has
already indicated its willingness to com-
ply. For the ESA mission to Halley’s
comet, Giotto, nine of the ten experi-

ments have U.S. coinvestigators (a total
of 33 individuals); ESA has agreed in
principle to open up its future missions
to U.S. principal investigators, and a
NASA-ESA committee is now study-
ing how best to implement that agree-
ment.

Increasing militarization of space ac-
tivities. Space technology had its origin
in'military missile and satellite programs,
and there has been continuing attention
to ensuring that the international pro-
grams of NASA do not provide access to
militarily sensitive technology. Now the
major U.S. launch system is the space
shuttle, which is a national capability
used for NASA, Department of Defense,
and non-U.S. missions. In this context,
“‘classified operations will be a necessity
and are bound to lead to a more restric-
tive atmosphere, less conducive to inter-
national cooperation; tending to lead in
the same direction . . . are developments
in detector technology and in active at-
mospheric-magnetospheric experimenta-
tion” (7, p. 40). It is well beyond the
scope of this article to discuss the in-
creasing military interest in various uses
of space technology, but if the Depart-
ment of Defense budget for space, which
is already larger than NASA’s, continues
to grow, there is likely to be an impact on
international space science. One possi-
bility is increased international cooper-
ation on defense applications of space
among the United States and its North
Atlantic Treaty Organization allies. Oth-
er areas of scientific collaboration have
been able to coexist with military inter-
est in the same scientific area and its
underpinning technologies, and this du-
ality has been present in space from the
beginning; nevertheless, the changing
context of space activity must be of
concern to those interested in promoting
open international cooperation in space
science. In particular, several members
of ESA are neutral states which could
object to being involved in cooperative
activites with the United States which
had any hint of military overtones.

Impact of space shuttle on scientific
cooperation. The space shuttle is an ex-
tremely capable launch system and
short-term orbital platform. It offers sci-
entists an environment much different
from any previously available in which
to design and operate their experiments;
there is even the chance to accompany
them into orbit. Europe has recognized
the shuttle’s potential and is designing
systems for its own and cooperative
space activities which can only be used
with the shuttle. These include Spacelab
and an ESA-developed unmanned free-
flying platform called Eureca, scheduled
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for a 1987 launch. As the shuttle, Space-
lab, and other systems become more
familiar to scientists, there will emerge
innovative ways to take advantage of
these new capabilities.

However, U.S. and European scien-
tists will also share a common problem
as they plan their missions for the Space
Transportation System; because it is a
manned system, the requirements for
qualifying payloads to go aboard it and
for supporting those payloads with docu-
mentation are both demanding and ex-
pensive, especially in comparison to sim-
ilar requirements for unmanned launch-
es. When European scientists began to
plan for the use of Spacelab, for exam-
ple, they ‘“‘were really shocked by the
requirements for testing and documenta-
tion and the associated cost of those
requirements’’ (9). Europe is continuing
to find it difficult to afford to use ele-
ments of the Spacelab system for its
experiments; the result is that ‘‘continu-
ous use of Spacelab by those who built
and financed it is not likely”” (15).
Whether the shuttle will prove to be a
crucial asset for those planning future
science missions or a source of costs
which limit the number of missions that
are affordable is yet to be determined,
but the impact of the shuttle is of crucial
importance to U.S. and European space
scientists alike.

Possible U.S.-European collaboration
on space station. The U.S.-European
interaction over a European role in
NASA’s major post-Apollo programs
has colored the whole of transatlantic
cooperation in space over the past dec-
ade. Similarly, outcome of the just-be-
ginning interactions over European par-
ticipation in NASA’s proposed space
station program may affect the overall
prospects for European-U.S. collabora-
tion over the next decade or more. This
impact could have several dimensions.
(First, of course, NASA must get ap-
proval to begin such a program.) Europe
has been following NASA’s planning for
the space station quite closely and has
carried out parallel studies of options for
European participation; in essence,
NASA and ESA are already traveling
together down a path that could lead to a
major European role in an evolving sta-
tion effort. This early and close involve-
ment is quite different from what oc-
curred in the post-Apollo period and

signifies how close the U.S. and Europe-
an outlooks on space have become.

If, after this start, something inter-
vened to make large-scale collaboration
on station development impossible,
there would certainly be a ripple effect
on other areas of cooperation. On the
other hand, a joint decision to move
ahead with significant collaboration on
the space station would cement the in-

- creasingly intimate relationship between

the planning and conduct of U.S. and
European space activities. While there
would still be economic competition and
rivalry over scientific achievement, they
would occur within a broader coopera-
tive framework.

One rationale for developing a space
station and associated infrastructure is to
create a research facility in Earth orbit.
Just as the existence of the space shuttle
and Spacelab will define the conditions
for most space science missions in the
coming decade, so would the availability
of permanent orbital facilities condition
the conduct of space science in the
1990°s. Thus, it is important to the space
science community that any space sta-
tion which is developed be a congenial
base for its experiments, and pressure
from U.S. and European space scientists
will be important in ensuring that that is
the case.

Conclusion

Kenneth Pedersen, NASA Director of
International Affairs, has commented
that ‘‘international space cooperation is
not a charitable enterprise; countries co-
operate because they judge it in their
interest to do so’’ (16). This observation
can be extended to the level of individual
space scientists; in the 25 years since
scientific experiments in outer space be-
came feasible, U.S. and European scien-
tists have found it increasingly in their
individual and mutual interest to carry
out much of their activity on a coopera-
tive basis. NASA’s policies have encour-
aged and facilitated such cooperation;
one result has been the nurturing of a
vigorous space science community in
Europe as well as the United States.

That community today recognizes the
high stakes involved in maintaining
effective communication and cooper-
ation across national borders; this ap-

pears the only way for space science to
thrive. The simple missions have already
been flown, resources for space science
are scarce, and a coordinated approach
to the planning, funding, and conduct of
complex science missions makes emi-
nent sense. New ways may be needed to
allow space scientists to join with the
government organizations through which
they function in a collaborative enter-
prise of cosmic discovery, but in general
the outlook for international space sci-
ence in the coming decades is one of
great promise and excitement.

References and Notes

—_

. National Aeronautics and Space Act of 1958, as
amended, section 102(b)(7).

. H.zNewell, NASA Spec. Publ. SP-4211 (1980),
p. 299.

. A. Frutkin, International Cooperation in Space
(Prentice-Hall, Englewood Cliffs, N.J., 1965).

. S. M. Shaffer and L. R. Shaffer, The Politics of
International Cooperation: A Comparison of
U.S. Experience in Space and in Security (Grad-
uate School of International Relations, Univer-
sity of Denver, Denver, Colo., 1980).

5. ““NASA’s approach to international cooper-
ation,”” in UNISPACE ’82: A Context for Inter-
national Cooperation and Competition (Office
of Technology Assessment, U.S. Congress,
Washington, D.C., March 1983).

6. A. Frutkin, IEEE Spectrum 20 (No. 9), 70
(1983).

7. N. Hinners, in Global Implications of Space
Activities, J. Grey and L. Levy, Eds. (American
Institute of Aeronautics and Astronautics, New
York, 1982), p. 38.

8. Letter from T. Paine, NASA administrator, to
the President, 7 November 1969.

9. Aviation Week and Space Technology, 1 Sep-
tember 1980, p. 275.

10. This analysis is based on my interviews with
officials of ESA and the French space agency
CNES in April 1983.

11. For a running account of the International Solar
Mission controversy, see articles in Aviation
Week and Space Technology, 2 March, 30
March, 3 August, 28 September, and 28 Decem-
ber 1981.

12. This account of the current state of U.S.-Euro-
pean collaboration is taken from the minutes of
the NASA-ESA Space Science Planning Meet-
ing, Paris, 27 to 29 June 1983,

13. Memorandum of Understanding between NASA
and the Federal Minister for Research and Tech-
nology of the Federal Republic of Germany on
the Roentgensattelit Project, 8 August 1982,

14. D. Rea, in Global Implications of Space Activi-
ties, J. Grey and L. Levy, Eds. (American
Institute of Aeronautics and Astronautics, New
York, 1982), p. 53.

15. New Scientist, 3 May 1979, p. 342.

16. K. S. Pedersen, ‘“‘International Aspects of Com-
mercial Space Activities,”’ speech to Princeton
Conference on Space Manufacturing, May 1983.

17. National Aeronautics and Space Administra-
tion, 25 Years of NASA International Programs
(Washington, D.C., January 1983).

18. Testimony by K. S. Pederson, director, Interna-
tional Affairs Division, NASA, before Senate
Subcommittee on Science, Technology, and
Space, 18 March 1982.

19. An earlier version of this article was prepared

for a workshop on U.S. Participation in Interna-

tional Scientific and Technological Cooperation,
sponsored by the Office of International Affairs

of the National Research Council on 28 and 29

September 1983. I wish to thank Jim Morrison,

Lynne Cline, Lynnette Wigbels, and Richard

Barnes of NASA and Wilfred Mellors of ESA

for their thoughtful comments on drafts of the

article.

AW N

SCIENCE, VOL. 223





