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Transmittal Letter

June 4, 2004

The Honorable George W. Bush
President of the United States
The White House

Washington, D.C. 20500

Dear Mr. President:

On January 14, 2004, you announced a new vision for the United States civil space program based
upon exploration of the Moon, Mars, and beyond. The Executive Order you signed on January 27,
2004, created a Commission to examine and make recommendations on implementing this new
vision and asked the Commission to submit its report 120 days after its first meeting.

In accordance with your direction, enclosed is the Commission’s final report, 4 Journey to Inspire,
Innovate, and Discover.

The Commission sought extensive input for our deliberations, from within the U.S. government and
directly from the public in the United States and abroad. We held five televised public hearings, meet-
ing in: Washington, D.C.; Dayton, Ohio; Atlanta, Georgia; San Francisco, California; and New York
City. We heard public testimony from 96 individuals representing academia, industry, media, teachers,
students, entrepreneurs, astronauts, labor unions, state governments, federal government agencies,
international space agencies, and professional associations. The Commission’s web site received more
than 6 million hits and over 6,000 written inputs. Public comments strongly supported the new space
vision, by a 7-to-1 ratio.

The Commission fully supports your vision and finds that this journey of exploration will sustain
vital national objectives here on Earth. It will provide inspiration for our youth to enter technical
fields, generate economic benefit to our nation through the creation of additional technical jobs,
improve the competitiveness of our industrial base in the world marketplace, provide clear recogni-
tion of America’s leadership, and improve prosperity and the quality of life for all Americans.

We conclude that fundamental changes must take place in how the nation approaches space explo-
ration and manages the vision for success. This national effort calls for a transformation of NASA,
building a robust international space industry, a discovery-based science agenda, and educational ini-
tiatives to support youth and teachers inspired by the vision.

Sincerely yours,
E. C. “Pete” Aldridge, Jr. y
Chairman
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Executive Summary

On January 14, 2004, President George W. Bush announced a new vision for America’s civil space
program that calls for human and robotic missions to the Moon, Mars, and beyond. This vision set
forth goals of: returning the Space Shuttle safely to flight; completing the International Space
Station (ISS); phasing out the Space Shuttle when the ISS is complete (about 2010); sending a
robotic orbiter and lander to the Moon; sending a human expedition to the Moon as early as 2015,
but no later than 2020; conducting robotic missions to Mars in preparation for a future human expe-
dition; and conducting robotic exploration across the solar system. Such a focus for the American
space program has not existed since the Apollo era and establishes a much-needed direction and pur-
pose for our national space efforts.

While discovery is the goal of space exploration, the Commission is certain that the benefits here
on Earth will make the journey at least as important as the destination.

The long-term, ambitious space agenda advanced by the President for robotic and human
exploration will significantly help the United States protect its technological leadership,
economic vitality, and security. This ambitious path of exploration and the achievements made
along the way will inspire the nation’s youth, yield scientific breakthroughs, create high technolo-
gy jobs, improve our industrial competitiveness, demonstrate America’s leadership, and improve
prosperity and the quality of life for all Americans.

To sustain this program over many Presidential Administrations and Congressional sessions, our
leaders must routinely explain and demonstrate the value, affordability, and credibility of the pro-
gram to all Americans so that they accept ownership of it. The President has projected the annual
resources available to NASA at roughly the same level as in the past, growing only slightly in the
coming years. Within these annual levels, the journey will need to be managed within available
resources using a “go as you can pay” approach, which allows specific exploration goals to be
adjusted as technology advances and periodic milestones are achieved.

Successful implementation of the national space exploration vision will require significant cultural
and organizational changes in the federal government’s approach to managing the effort, and bold
transformation initiatives must be undertaken. The Commission has developed the following find-
ings and recommendations for a sustainable, affordable, and credible program:

> The space exploration vision must be managed as a significant national priority, a
shared commitment of the President, Congress, and the American people. The
Commission recommends:

<> The President establish a permanent Space Exploration Steering Council, reporting
to the President, with representatives of all appropriate federal agencies, and
chaired by the Vice President or such other senior White House executive that the
President may designate. The council shall be empowered to develop policies and
coordinate work by its agencies to share technologies, facilities, and talent with
NASA to support the national space exploration vision.
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> NASA'’s relationship to the private sector, its organizational structure, business cul-
ture, and management processes — all largely inherited from the Apollo era — must be
decisively transformed to implement the new, multi-decadal space exploration vision.
The Commission recommends:

< NASA recognize and implement a far larger presence of private industry in space
operations with the specific goal of allowing private industry to assume the primary
role of providing services to NASA, and most immediately in accessing low-Earth
orbit. In NASA decisions, the preferred choice for operational activities must be com-
petitively awarded contracts with private and non-profit organizations and NASA’s
role must be limited to only those areas where there is irrefutable demonstration that
only government can perform the proposed activity;

< NASA be transformed to become more focused and effectively integrated to imple-
ment the national space exploration vision, with a structure that affixes clear
authority and accountability;

< NASA Centers be reconfigured as Federally Funded Research and Development
Centers to enable innovation, to work effectively with the private sector, and to stim-
ulate economic development. The Commission recognizes that certain specific func-
tions should remain under federal management within a reconfigured Center;

<> the Administration and Congress work with NASA to create 3 new NASA organizations:
* a technical advisory board that would give the Administrator and NASA leader-
ship independent and responsive advice on technology and risk mitigation plans;
» anindependent cost estimating organization to ensure cost realism and accuracy; and
* a research and technology organization that sponsors high risk/high payoff
technology advancement while tolerating periodic failures; and

< NASA adopt proven personnel and management reforms to implement the nation-
al space exploration vision, to include:
e use of “system-of-systems” approach;
* policies of spiral, evolutionary development;
* reliance upon lead systems integrators; and
e independent technical and cost assessments.

The long-term, ambitious space agenda advanced by the
President for robotic and human exploration will significantly
help the United States protect its technological leadership,
economic vitality, and security.

> The successful development of identified enabling technologies will be critical to
attainment of exploration objectives within reasonable schedules and affordable costs.
The Commission recommends:

< NASA immediately form special project teams for each enabling technology to:
e conduct initial assessments of these technologies;
* develop a roadmap that leads to mature technologies;
* integrate these technologies into the exploration architecture; and
* develop a plan for transition of appropriate technologies to the private sector.

A Journey to Inspire,
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> Sustaining the long-term exploration of the solar system requires a robust space
industry that will contribute to national economic growth, produce new products
through the creation of new knowledge, and lead the world in invention and innova-
tion. This space industry will become a national treasure. The Commission recom-
mends:

< NASA aggressively use its contractual authority to reach broadly into the commer-
cial and nonprofit communities to bring the best ideas, technologies, and manage-
ment tools into the accomplishment of exploration goals; and

<> Congress increase the potential for commercial opportunities related to the nation-
al space exploration vision by providing incentives for entrepreneurial investment
in space, by creating significant monetary prizes for the accomplishment of space
missions and/or technology developments and by assuring appropriate property
rights for those who seek to develop space resources and infrastructure.

Report of the President’s Commission on
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> International talents and technologies will be of significant value in successfully
implementing the space exploration vision, and tapping into the global marketplace is
consistent with our core value of using private sector resources to meet mission goals.
The Commission recommends:

< NASA pursue international partnerships based upon an architecture that would
encourage global investment in support of the vision.

> Implementing the space exploration vision will be enabled by scientific knowledge,
and will enable compelling scientific opportunities to study Earth and its environs, the
solar system, other planetary systems, and the universe. The Commission recommends:

< NASA seeks routine input from the scientific community on exploration architectures
to ensure that maximum use is made of existing assets and emerging capabilities;

< NASA ask the National Academy of Sciences to engage the scientific community
in a re-evaluation of priorities to exploit opportunities created by the space explo-
ration vision. In particular, the community should consider how machines and
humans, used separately and in combination, can maximize scientific returns; and

<> a discovery-based criterion to select destinations beyond the Moon and Mars that
also considers affordability, technical maturity, scientific importance, and emerg-
ing capabilities including access to in-sifu space resources.

> The space exploration vision offers an extraordinary opportunity to stimulate mathe-
matics, science, and engineering excellence for America’s students and teachers — and
to engage the public in a journey that will shape the course of human destiny. The
Commission recommends:

<> The Space Exploration Steering Council work with America’s education commu-
nity and state and local political leaders to produce an action plan that leverages
the exploration vision in support of the nation’s commitment to improve math, sci-
ence, and engineering education. The action plan should:

* increase the priority on teacher training;

* provide for better integration of existing math, science, and engineering educa-
tion initiatives across governments, industries, and professional organizations;
and

* explore options to create a university-based “virtual space academy” for train-
ing the next generation technical work force.

<> Industry, professional organizations, and the media engage the public in under-
standing why space exploration is vital to our scientific, economic, and security
interests.

The Commission unanimously endorses this ambitious yet thoroughly achievable goal of space
exploration. This will require a steady commitment from current and future Administrations,
Congresses, and the American people. Reasonable risk must be accommodated, along with some
failures. Our journey will require the government to embrace fundamental changes in its manage-
ment and organization. This exploration vision must be discovery driven — and it must certainly
necessitate placing greater reliance on the private sector. We should take advantage of this unique
opportunity to inspire our youth, motivate our teachers and improve math, science, and engineering
education for our future workforce. In fact, we must do all of these things to succeed.
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Section I

Introduction:
The Space Exploration Vision

A. Overview of the Space Exploration Vision

On January 14, 2004, President George W. Bush announced a new space exploration vision for
America’s civil space program. He set out four goals:

1. Implement a sustained and affordable human and robotic program to explore the solar sys-
tem and beyond;

2. Extend human presence across the solar system, starting with a human return to the Moon
by the year 2020, in preparation for human exploration of Mars and other destinations;

3. Develop the innovative technologies, knowledge, and infrastructures both to explore and to
support decisions about the destinations for human exploration; and

4. Promote international and commercial participation in exploration to further U.S. scientif-
ic, security, and economic interests.

In addition, the President renewed the nation’s commitment to return the Space Shuttle safely to
flight, complete assembly of the International Space Station and meet our international obligations
to support its use, and retire the Space Shuttle after the space station is complete. He outlined 19
specific tasks that, collectively, further define the timetable, scope, and conduct for implementation
of the space exploration vision. These tasks address: (a) exploration activities in low-Earth orbit; (b)
space exploration beyond low-Earth orbit; (c) space transportation capabilities supporting explo-
ration; and (d) international and commercial participation (see Appendix C for the complete text).

These goals lay out an astonishingly ambitious vision. Our objectives in
space have been radically transformed - a return to the Moon,
missions to Mars, and beyond. A successfully implemented vision
will create a sustained capability in space for the nation.

These goals lay out an astonishingly ambitious vision. Our objectives in space have been radically
transformed — a return to the Moon, missions to Mars, and beyond. A successfully implemented
vision will create a sustained capability in space for the nation.

B. The Commission

On January 27, 2004, the President signed an Executive Order creating a Presidential Commission “to
obtain recommendations concerning implementation of the new vision for space exploration activities
of the United States.” The Commission was chartered to make recommendations to the President on:
1. a science research agenda to be conducted on the Moon and other destinations as well as
human and robotic science activities that advance our capacity to achieve the policy;
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2. the exploration of technologies, demonstrations, and strategies, including the use of lunar

and other in situ natural resources, that could be used for sustainable human and robotic

exploration;

criteria that could be used to select future destinations for human exploration;

4. long-term organization options for managing implementation of space exploration activi-
ties;

5. the most appropriate and effective roles for potential private-sector and international par-
ticipants in implementing the policy;

6. methods for optimizing space exploration activities to encourage the interest of America’s
youth in studying and pursuing careers in mathematics, science, and engineering; and

7. management of the implementation of the policy within available resources.

W

The nine Commissioners appointed by the President come from industry, government service, aca-
demia, and the military. Collectively, they have experience in space operations, technology, space
science, and senior federal government management (see appendix D for Member Biographies). The
Commission conducted extensive public outreach, as described in the chairman’s transmittal letter
and in several appendices to this report.

This report represents the consensus recommendations of all nine Commissioners.
C. Why Go?

Explaining his space exploration vision, the President said “the fundamental goal of this vision is
to advance U.S. scientific, security, and economic interests through a robust space exploration pro-
gram.” Discussion of these and other complementary benefits were among the most persistent and
compelling themes of the Commission’s public hearings, and of the over 6,000 other formal sub-
missions we received.

The discussion about a national vision for space exploration should be more about how to proceed,
than about whether to go. The issues associated with how best to organize for success are the chief
focus of this report.

A consensus to embrace this bold challenge to journey into space has not yet been completely
forged. Congress and the American people have both the need and responsibility to understand the
vision fully, deliberate on the matter, and render a decision. We hope this report will contribute to
that discussion and decision.

The further exploration of space will accrue enormous practical dividends here on Earth, captured
in three fundamental themes: exploration, growth, security.

(1) Exploration. Exploring the Moon, Mars, and beyond is a great journey worthy of a great nation.
The impulse to explore the unknown is a human imperative, and a notable part of what animates us as
a people. This endeavor presents an opportunity to inspire a new generation of American explorers, sci-
entists, entrepreneurs, and innovators who will provide positive American leadership to the world.

Ray Bradbury, celebrated author of The Martian Chronicles, testified to the Commission about the
importance of exploration. When presented with this challenge of travel to Mars, he said, “Our children
will point to the sky and say YES!” Whether for youth or adults, exploration broadens the imagination.
And by stretching to understand the unknown, we build and sustain our nation’s intellectual capital.

Despite the spiritual, emotional, and intellectual appeal of a journey to space — exploration and dis-
covery will perhaps not be sufficient drivers to sustain what will be a long, and at times risky,

A Journey to Inspire,
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journey. We must also undertake this mission for pragmatic, but no less compelling reasons, which
have everything to do with life here on Earth.

(2) Growth. Further space exploration will generate new jobs within current industries and will
likely spawn entire new markets involving leading-edge manufacturing and flight support services.
The vision requires a large, high-tech manufacturing base and a skilled workforce. As one impres-
sive labor leader testified to the Commission, “every dollar spent on space is a dollar spent here on
Earth.” This focus is good for jobs, good for the economy, and good for American families.

Moreover, the positive economic effects of this national effort will not be limited to the aerospace
industry. The public record is rich with data about how aerospace technology and pure space
research routinely spur other tangible advances and unrelated economic opportunity. Thousands of
inventions and manufacturing breakthroughs derived from our space program now find uses in
everyday life. They range from insulin pumps based on technology used in the Mars Viking space-
craft, to forest firefighting tools derived from space-based infrared camera technology.

(3) Security. Implementation of the vision is also important to the nation’s domestic, international,
and economic security. Regarding domestic security, the Commission heard testimony that skills
honed in implementing the vision could help detect and deflect harmful asteroids that could one day
threaten Earth. Just recently the subject of science fiction novels and movie thrillers, such capabil-
ity is now the focus of legitimate scientific investigation.

Much of the United States’ current military strength and economic security rests on our technology
leadership. Our technological and industrial base must constantly be renewed. Therefore, the United
States must continue to lead, especially in those industries that require, and therefore build, technol-
ogy skills. In addition to the aerospace industry itself, implementation of the space vision will rely
upon, and thus drive, a broad spectrum of technology-driven disciplines, such as medical research,
biotechnology, computing, nanotechnology, advanced composite manufacturing, and many others.

Economic security is also a function of long-term competitiveness. Although the era of Sputnik has
given way to an age of international cooperation in space, it remains a competitive frontier. The
President rightfully indicated that the vision calls for “a journey, not a race” and he invites “other
nations to join us on this journey, in the spirit of cooperation and friendship.” But with any journey,
someone must chart the course and then lead the way. Other nations, against whom we compete for
jobs in the global economy, are also intent on exploring space. If not us, someone else will lead in
the exploration, utilization and, ultimately, the commercialization of space, as we sit idly by.

Long-term competitiveness requires a skilled workforce. The space exploration vision can be a cat-
alyst for a much-needed renaissance in math and science education in the United States. The abili-
ty of our children to compete and prosper in the 21st century continues to decline. Comparing our
competence with that of other nations in math, science, computer literacy, and engineering — 21st
century equivalents of the 3Rs — we are becoming less, not more, competitive.' To compete in a
knowledge economy, high-tech industries require these particular skills. The space exploration mis-
sion can be an important part of our national effort to galvanize and reform our educational system.

1. There are many reports documenting the scope and breadth of this decline, certain-
ly even preceding the landmark study A Nation at Risk (1983), which concluded
that “our once unchallenged preeminence in commerce, industry, science, and tech-
nological innovation is being overtaken by competitors throughout the world... . If
an unfriendly foreign power had attempted to impose on America the mediocre edu-
cational performance that exists today, we might well have viewed it as an act of
war.” As the Commission began its final public hearing, which was held in New
York, a front-page story in The New York Times, reported, “National Science Panel
Warns of Far Too Few New Scientists,” May 5, 2004.
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In summary the United States can ill-afford puny ambitions in space. Going to the Moon, Mars, and
beyond may be our destination and our goal, but the journey towards this goal and what it means
here on Earth, is what really matters. Space exploration is an opportunity to invest meaningfully in
America. It is a much-needed opportunity to revitalize our industrial base and nurture the skills
needed to drive a new generation of American innovation.

Finding 1

The Commission finds that the long-term, ambitious space agenda advanced by the
President for robotic and human exploration will significantly help the United States
protect its technological leadership, economic vitality, and security.

D. Three Imperatives for Success

Three imperatives must continuously animate the nation’s space exploration journey. It must be: (1)
sustainable over several decades; (2) affordable with available resources; and (3) credible in the
stewardship of taxpayer dollars.

(1) Sustainability. Together, just one Presidential Administration working with one Congress can
successfully launch America’s new exploration journey. But the space exploration vision sets a com-
plex course that must be sustained for several decades. Obviously, this will require the support of
multiple Presidents, multiple Congresses, and a couple of generations of American taxpayers. And
at its core, the vision requires a sustained commitment from the American public. How can we forge
a sustainable commitment for this complex and long-term enterprise?

To be sustainable over many decades, the government’s space exploration plan must include:
a strong justification easily articulated and understood;

effective tools to explain this vision to the American public;

regular, visible demonstrations of ongoing progress and success;

an affordable plan that does not require huge peaks in annual funding; and

support from a robust space industry, providing jobs and technology for the nation.

YYVVY

Public ownership of this agenda must be broad, deep, and nonpartisan. Mercury, Gemini, and
Apollo astronauts did not really belong to NASA, but to the public. That was just one manifestation
of public ownership of NASA during that era. We heard from many in the public and the aerospace
industry how President Kennedy’s challenge to land a man on the Moon affected an entire genera-
tion. One witness from the government said simply, “We all wanted to go.”

The bulk of this report is about strategies to implement the vision for space exploration in way that
justifies the confidence, enthusiasm, and sustained support of the American people. To achieve that,
the vision’s implementation plan must also be deemed affordable.

(2) Affordability. One individual, testifying at the Commission’s San Francisco hearing, speculat-
ed that if curing the social ills of large cities had been a precondition for launching the Lewis and
Clark expedition, all Americans would still be living on the East Coast. At the outset of our new
space journey, however, it is essential to assess its affordability, carefully and dispassionately.

A Journey to Inspire,
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Perhaps the first task is to decide whether the mission is worth doing. The United States has long
proved itself wealthy enough to finance many important national priorities simultaneously. Space
exploration should remain one among them. In fact, the Commission concludes that by supporting
this journey, America will sustain vital national objectives, and also improve life on Earth.

Before launching the journey, some might be inclined first to demand an accounting for the full cost
of the roundtrip ticket. After all, this is how we make nearly all spending decisions in public and
private life. However, we cannot provide accurate cost projections for the optimal mix of robotic
and human missions to the Moon and Mars conducted over the next three decades. How can one
today determine the price, for example, of Mars spacecraft for humans that are only now beginning
to be imagined? Demanding such precision at this early time would represent a fundamental misun-
derstanding of the dynamics of this discovery-driven and multi-phased journey.

Instead, the President proposes to implement this space strategy in a series of incremental steps.
Each is funded from a baseline defined by the current level of funding for our existing civil space
initiatives. He proposes not one mission, but a progressively complex series of missions. Each
builds on the shoulders of its predecessor “with measurable milestones” and each is “executed on
the basis of available resources, accumulated experience, and technology readiness.”” Chapter 11
presents specific recommendations about how the federal government should structure and manage
its complex technology procurements in support of the vision, through a series of “spiral, evolution-
ary developments.”

The vision is a ““go as you can pay” plan where we achieve periodic
technological advances and discoveries based on what we can afford annually.

This approach to procurement and budgeting is certainly reasonable. It is consistent with how the
United States funds other major national commitments, such as cancer research. Our goal in fighting
cancer is clear: a cure. Our commitment to that journey is undoubted. In our unbounded optimism there
is only one uncertainty: how long will it take to find the cure? The pace of cancer research, but not the
outcome, is defined by a tough, prudential judgment: annually, how much can we afford?’

The space exploration agenda is cut from this same pattern. It is a “go as you can pay” plan where
we achieve periodic milestones, technological advances, and discoveries based on what we can
afford annually.* After the Space Shuttle is retired, and as our commitment aboard the International
Space Station approaches fulfillment, what else should we do in space? We cannot wait another
decade to answer that question. Without the clarity of a long-term vision, NASA’s annual expendi-
tures would be spent on a vastly more diffuse portfolio of projects in the service of no coherent goal.
With focus that comes from the vision, this same amount of annual funding can achieve profound
and productive success.

2. A Renewed Spirit of Discovery (emphasis added).

3. The Commission notes with satisfaction that NASA’s space innovations have added
significantly to cancer research and treatment breakthroughs.

4. The President’s FYO05 budget proposes to begin funding in support of the explo-
ration agenda in FY05, to increase NASA’s overall budget to $18 billion by FY09,
and grow NASA’s budget by inflation thereafter. Compared with FY04, most of the
five-year growth at NASA is associated with returning the Shuttle to flight. See
Appendix F for further detail regarding historical funding levels for NASA and the
Administration’s initial budget proposal in support of the space exploration vision.
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The U.S. government need not shoulder the entire cost for implementation of the vision. The
Commission believes there will be significant private sector and international investment, if the recom-
mendations made herein are adopted. For example, we are persuaded that the award of significant mon-
etary “prizes” tied directly to the vision plan will spark entrepreneurial investment globally and
accelerate the development of technologies and systems that enable travel to the Moon and Mars. In our
hearings, the Commission also heard from state governments that are prepared to invest in America’s
space infrastructure, if those investments can be appropriately tied to their own economic growth.

Proper coordination with other nations will also yield alignment of missions for mutual scientific
advantage and will bring cost savings that benefit all parties. America’s direct financial investment
should be designed to leverage all such private and public investments. These monies, when added
to what the federal government can afford, will indeed get us to the Moon, Mars, and beyond.

The real question is not whether current levels of federal investment alone are adequate, but how
can we best recruit and coordinate a larger team in support of the plan?

(3) Credibility. Support for this endeavor must come with a commitment from NASA — and all its
partners — to good stewardship. Above all, the space exploration vision is neither sustainable nor
affordable unless NASA’s leadership of the exploration vision is deemed credible by the public and
Congress. NASA will continue to operate under a bright light of scrutiny. They must embrace best
practices of program management, certainly from the public sector, but also from the private sector.
At all levels, NASA must be relentlessly innovative and institutionally nimble enough to embrace
good ideas arriving from any direction, especially from outside the proverbial box.

NASA’s workforce, the women and men of storied accomplishments and can-do skills, must embrace
change with a passion. Infallibility cannot not be made a precondition of employment in a mission this
hard and this urgent. But NASA’s every action must be disciplined, professional, and extraordinarily
transparent. Budgets must be honored, schedules and performance milestones successfully met, and
safety treasured. Such stewardship provides the foundational support for institutional credibility. Such
credibility will make NASA an apt trustee for our nation’s bold ambitions for human exploration.

Further, preserving credibility requires an unyielding commitment to safety, yet clarity regarding
risk. Spaceflight is difficult, hazardous, and confronted by enormous distances, at least in human
terms. Despite extensive safety precautions, during its 144 human space missions the United States
has lost 17 astronauts. The pursuit of discovery is a risky business, and it will continue to be so for
the foreseeable future. Astronauts know this and accept the risk; the American people and its lead-
ers also need to understand and accept that space flight is not easy or routine.

The culture of risk taking is fundamentally different in an entrepreneurial community than in gov-
ernment. To galvanize public support, the government must be candid about the risks associated
with space exploration. While the public does not tolerate incompetence or dishonesty, they do
accept that risk pervades life itself. If not, we’d never care for the ill — or get into our cars and drive
to work or school. First of all, NASA and its partners must implement robust safety precautions. But
NASA, its partners, and the public must also acknowledge that our bold resolve to return to the
Moon and travel to Mars cannot be drained of all risk.

Finally, the government’s credibility as a partner will also hinge on its commitment to reduce mar-
ket and regulatory risk, and implement meaningful incentives for private sector investment in space
ventures. Several financial investors testified with a common metaphor: our government should act
like a tenant, rather than a landlord. NASA, they concede, is certainly the anchor tenant in imple-
menting the vision, but the public owns the vision and the three imperatives — sustainability, afford-
ability, and credibility — will require both public and private investment.
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Our president has introduced a new initiative with renewed emphasis on explo-
ration of our solar system and expansion of the human frontiers. This proposal has
substantial merit and promise.

The success of that endeavor will be dependent upon overcoming principal concerns of
cost and risk. Our economy can certainly afford an effort of this magnitude, but the pub-
lic must believe that the benefits to society deserve the investment ... The rate of
progress is proportional to the risk encountered. The public at large may well be more
risk-averse than the individuals in our business, but to limit the progress in the name of
eliminating risk is no virtue.

The success of the endeavor will also be dependent upon the degree to which the
aerospace community, all of us — government, industry, and academia — can coa-
lesce their forces and converge on a common goal.

— Neil Armstrong
Apollo 11 Commander
March 11, 2004

E. Outline of What Follows

Our report does not aim to be a researcher’s tome or an engineer’s blueprint for specific space systems.
Nor will it recommend particular missions and methods, which will evolve with fitting granularity as
the national journey unfolds. We present, instead, a compact architecture for how to implement the
space exploration vision. Our approach is based around eight Findings and fourteen Recommendations,
which are, respectively, the basic conclusions and specific advice of the Commission.

We address the components of our implementation architecture in five additional chapters as follow:

Chapter II. Organizing the U.S. Government for Success focuses on core management and
investment decisions that the U.S. government should consider to launch and successfully support
this journey over multiple decades. This chapter calls for fundamental transformation at NASA,
both structural and cultural.

Chapter III. Building a Robust Space Industry makes a case that the exploration vision must,
from the outset, include a system of appropriate procurements, prizes, and incentives that will stim-
ulate creation of a robust space industry. This industry should be one that can flourish in support of
the vision and of diverse other entrepreneurial objectives.

Chapter IV. Exploration and Science Agenda argues that the vision must be informed by science
and nimble enough to evolve as a discovery-drive