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The Honorable George Bush

The President-Elect of the United States
Office of the President-elect

1825 Connecticut Avenue, N.W.
Washington, D.C. 20270

Dear Mr. President-Elect:

Early in your Administration, you will be called on to balance the pace
and direction of the civil space program with many other claims on the federal
budget. The most immediate decisions concern the Space Station. We believe
a permanently manned space station is needed to maintain a viable manned
space flight capability for the United States. However, its primary justification
15 to establish the feasibility of human exploration beyond Earth’s orbit. For
this reason decisions regarding its final configuration, pace of deployment, and
place among competing budgetary priorities are best made in the context of
your long-term goals for space. Goals that emphasize human exploration, for
example, would require that the station be optimized for research on human
biology in the space environment.

Building Consensus on Goals

The post-Apollo years saw the consensus on space goals dissolve. The
technical and budget resources available for space did not match the commit-
ments made, leading to cost overruns, postponed accomplishments in space
science and applications, erosion of the national space technology base, and the
prolonged disruption of American access to space.

Thus, long-term, durable, and widely accepted goals for the nation in
space are essential, both to sort out priorities within the space program, and
also to match the pace and direction of the space program with the larger set of
national priorities. Such goals might include automated scientific exploration.
They might propose human exploration of the Moon or Mars in the next cen-
tury, for which a space station is a prerequisite. These goals, established in con-
sultation with the Congress, would provide the stability and consistency that
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the space program has lacked, and should be an early prionity for your civil
space policy.

Structure of the Civil Space Program

We believe the national effort to realize your goals requires two structural
components. The first is a base program, balanced and stable enough to ensure
U.S. competence in the essential space activities. The three highest priorities
should be assured access to space by a variety of manned and automated
launch vehicles; a balanced space science and Earth remote sensing program;
and advanced technology R&D to support current missions, national security,
and the goals you set for the future. This could be accomplished at an annual
budget of approximately $10 billion.

This core competence would provide the foundation for selected special
initiatives, the second component. These large, long-term projects would serve
U.S. scientific, political, cultural, and foreign policy objectives. Examples in-
clude the space station, or a program of expanded monitoring of the Earth for
environmental and scientific purposes. Each special initiative would require an
additional $3 billion to $4 billion in peak years. Each would be funded
separately from the base program to ensure that operational expediencies do
not erode the nation’s basic capabilities in space. Decisions on the staging of
special initiatives must of course be affordable within the larger set of national
priorities.

International Partnership

The core capabilities and one or more special initiatives, taken together,
would provide a strong leadership position for the United States in civil space.
Equally important, they must take into account the growing capabilities of
other spacefaring nations, especially Japan, China, Western Europe, and the
Soviet Union. Through cooperative arrangements, the United States might
achieve cost savings or gain political or scientific objectives otherwise unob-
tainable.

Management

Improved management is also essential. This will require
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= early appointment of a strong Administrator for the National Aeronautics
and Space Administration (NASA), who enjoys your confidence as an
adviser;

» redefinition of the now diffuse roles of the NASA field centers, with some
being converted to private operation to attract and retain the best people;

* separation of space operations from space science, research, and
development; and,

* better coordination of technology development and space infrastructure,
including expendable launch vehicles, between the civil and defense space
programs.

Private Space Ventures

Finally, the government should use commercial space services where
these can be procured at comparable cost and without compromise to
legitimate government functions. Your commercial space policy should
develop options to stimulate the use of private investment capital. Unclassified
technology developed for the space program should be readily available for
scientific purposes, commercial ventures, and civil agency use of space.

The Budger Context

We recognize that space must take its place within the larger framework
of national priorities. A civil space program aimed at maintaining a respectable
position within the growing community of spacefaring nations requires a long-
term commitment of significant national resources. But we also believe the na-
tion has received good value for its past investments in space, and that this will
be the case for the future.

These points are developed more fully in the following paper “Toward a
New Era in Space,” prepared at our request by a panel of distinguished scien-
tists and engineers.

Doty 0% Gandfdoe

Robert M.\White Frank Press
President President
National Academy of Engineering National Academy of Sciences
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PREFACE

Decisions made over the next few years will be cntical in determining the
future of the United States in space. The National Academy of Sciences and the
National Academy of Engineering believe that an informed public discussion
of these decisions is fundamental to the creation of wise policies. To that end,
the Academies assembled a group of experts in science, economics, engineer-
ing, and private technology-based enterprise to examine past policies and their
consequences and to recommend policies that should guide the national space
program over the long term.

Of special concern was the lack of national consensus regarding the long-
term goals of the civil space program. This lack of long-range vision has led to
the loss of heavy launch capabilities, the fall of the Skylab, and, for lack of al-
ternative launch vehicles, the prolonged absence of the United States from
space following the Challenger accident. Without a durable framework to estab-
lish priorities, the U.S. space program has promised too much for the resources
made available to it. That the National Aeronautics and Space Administration
achieved as much as it did under these circumstances is a tribute to the dedica-
tion and professionalism of its staff.

The study committee met five times during the summer of 1988. We ex-
plored the key components of space leadership and were challenged by the
problem of setting priorities in times of severe budgetary constraints. We con-
cluded that major changes are needed in the way the country and its leaders ap-
proach national space policy. The committee recognized that the foundation of
space policy is its sense of purpose—national goals that are imaginative,
durable, and affordable. These goals and the programs to achieve them must
recognize the growing capabilities of other nations and, through cooperation,
accomplish objectives otherwise unobtainable. The United States cannot ex-
pect to be preeminent in all fields of space endeavor, but we must mount a na-
tional program to maintain a level of competence in all areas. The committee
proceeded to describe the components of a balanced program and to develop
the concept of a “base” program that provides a floor of competence and spe-
cial initiatives—large, ambitious undertakings aimed at major scientific, politi-
cal, and cultural objectives.

We believe major challenges also provide major opportunities. This paper
addresses those near-term decisions that we believe can lead to a fruitful, con-
sistent U.S. space program in the decades to come.

H. Guyford Stever
Chairman
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INTRODUCTION

The United States has received remarkable benefits from its space
programs over the past thirty years. Our investments in space have enhanced
our national security, advanced commerce, furthered scientific research and ex-
ploration, and provided critical public services such as weather forecasting and
environmental monitoring. Even greater benefits can flow from future space ac-
tivities if they are guided by clear goals and objectives, adequately funded, and
implemented by vital, effective, and efficient institutions.

The full potential of the U.S. space program, however, will nor be
achieved unless policy changes are made. These changes are needed to align
the nation’s policies with the new realities that dominate worldwide space ac-
tivity. These realities include the rapidly growing space capabilities of other na-
tions; the lack of long-term, widely supported, attainable goals that has led the
U.S. space program to promise greater performance than its resources enabled
it to deliver; the necessary transition away from a period during which the
space shuttle held a monopoly on space launches; and protracted constraints on
the federal budget.

Many of the benefits from U.S. space activities today flow from the
momentum established during the 1960s, when Project Apollo was the center-
piece of a strongly supported national commitment to space preeminence. No
similar commitment has emerged since, and the 1986 Challenger accident only
emphasized the need to rethink U.S. space policies and programs.

The uncertainties surrounding the U.S. civilian program have become evi-
dent at a time when other nations are pursuing vigorous, goal-oriented space
programs of their own. In 1969, as American astronauts took the initial steps on
the lunar surface, the United States was clearly the preeminent space power,
and others looked to it for leadership. This is no longer true. In addition to a
continued Soviet commitment to a broadly based space effort, many other
countries possess sophisticated technologies and skills with which to pursue
their interests in space.

American preeminence in every field of space activity is no longer a realis-
tic option. Even if budgetary resources were available, the scope of space
science, applications, and exploratory missions under discussion around the
world clearly call for increased international cooperation. Partnerships with
other nations and organizations can serve to demonstrate leadership, to forge
productive relationships, and to broaden the range of available opportunities,
but only if international commitments are made carefully and honored fully. In-
deed, the time may be approaching when the old ways of thinking about com-
petition and cooperation must fall behind, and large activities will be pursued
joindy with\many nations to benefit all humanity.
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A key problem in U.S. civil space policy is the lack of a widely under-
stood purpose, direction, and time scale for the manned program. In the ab-
sence of a consensus regarding such issues, the National Aeronautics and Space
Administration (NASA) has achieved only limited success in gaining support
for an ambitious program built around a continuing commitment to manned
space flight—sometimes at the expense of other important space activities.
Faced with expectations that it would provide leadership in all areas, particular-
ly in manned flight, but without adequate funds, the space agency attempted to
move ahead on a broad front. The result was a brittle program that could not be
sustained over the long term.

The severity of the situation became clear after the Challenger accident,
but this recognition also coincided with growing concerns for the federal
budget. Faced with spending constraints for all scientific and technological en-
deavors, the resources required to correct past policy mistakes—especially sole
reliance on the space shuttle for access to space—have been diverted from
more forward-looking efforts.

Thus, the future direction of the civilian space program will remain uncer-
tain without strong leadership by the President. But this is also a moment of op-
portunity, when well-conceived policies can propel the United States into a
leadership position for the next century. This paper is intended to assist the new
Administration in developing the policies, capabilities, and national consensus
needed to rebuild a vigorous space program.

THE LEADERSHIP ROLE OF THE PRESIDENT

The civilian space program can be a powerful instrument of national
policy. A leading position in space, one that is the result of setting challenging
goals and achieving them, reflects the technological capabilities of a nation.
Space can provide an international showcase for American technology and for
goods and services based on that technology. The challenge of space can
motivate many young Americans to excel in engineering and science and can
draw high-quality foreign researchers to U.S. universities and laboratories. For
these reasons, a purposeful, technically competent U.S. space program should
be fully exploited to advance U.S. national interests.

L eadership does nor require U.S. preeminence in all space activities, and
much can be gained by parmerships with other nations. Leadership does re-
quire that the United States be a competent participant in all areas of space ac-
tivity—national security, applications, science, and exploration—and that it be
ip the vanguard in those activities most clearly associated with the President’s



