NLOCKING OUR FUTURE:
TOWARD A NEW NATIONAL SCIENCE POLICY

COMMITTEE PRINT 105-B

COMMITTEE ON SCIENCE
U.S. HOUSE OF REPRESENTATIVES
ONE HUNDRED FIFTH CONGRESS

SEPTEMBER 1998




Table of Contents

Letter of Transmittal .......... ... ... .. .. ... .. .. .. .. ... .. ... v
Report Overview . ... ....... ... .. e 1
I. Background and Introduction ............. ... .. .. ... ... .. .. ... 5
A.The Speaker’s Charge ............ .. ... .. .. 5
B. Committee ACHONS . ... vtit ettt i 6
C.AVisionforthe Future .......... .. ... ... .. .. .. ... .. ... 6
D.Sciencein Context ............ ..ot 7
E.Toward an Updated National Science Policy .. ................. 11
IL. Ensuring the Flow of New Ideas ............................... 14
A.The Importance of Understanding-driven Research ............ 14
1. The basic research investment ......................... 16
2. Making choices in the face of limited federal resources . . ... 17
3. The role of the individual investigator in the
research enterprise .. ... 18
4. Stimulating innovation in basic research ................. 19
5. Maintaining diversity in the basic research portfolio ....... 21
B. Science for Society ......... ... . il 22
1. Researchwithamission .............................. 24
2. Maximizing efficiency, accountability and success in the
federal research enterprise ............. ... ... ... ...... 25
2a. Maximizing efficiency within the national labs ......... 26
2b. Maximizing accountability through the Government
Performance and Results Act ....................... 27
2c. Maximizing success through research partnerships .. ... 29
(1) Cooperative Research and Development
Agreements (CRADAS) ... .. 30
(2) University/industry partnerships ................. 31
(3) International collaborations .................... 32
C. New Roles and Responsibilities for American Science .......... 35
III. The Private Sector’s Role in the Scientific Enterprise ............. 38
A. Stimulating Research in Industry ........................... 39
1. Capitalization of small companies ...................... 40
2. The Research and Experimentation Tax Credit............ 40
3. Partnerships for technology development ................ 41
3a. Informal partnerships ............ ... .. .. .. ... .... 41
3b. State-based partnerships ............... ... ... ..., 42
3c. Distribution of funding . .......... ... ... .. .. ... 43

iii



Iv.

4. Efficient dissemination of results from federally funded
research to the private sector ............. ... ... .. ....

5. Intellectual property protections .......................

B. Implications for Industry ........ ... .. .. .. .. i

Ensuring that Technical Decisions Made by Government
Bodies are Founded in Sound Science .........................

A.

B.

om0

Bringing Legitimacy to Technical Policy Decisions ............
1. Ensuring access to sound scientificdata . .................

Protecting the Integrity of Science Performed in Support
of Decision-making . .. ...t

1. Opendisclosure .............c.iiuiiiinninninanann..
2. The importance of peerreview ............. ...,
Accepting Scientific Uncertainty ...........................
Risk Assessment . .........c.iuiuinninin i
Science in the Judiciary .............. ... ...,

Addressing the Fractured Nature of Science Policy
Decision-making at the Federal Level .......................

Sustaining the Research Enterprise—the Importance
of Education and Communication .............................

A.

Improving Science and Math Education at the K-12 Level ... ...
1. Improved science and math curricula . ...................
2. Teacher training, recruitment, and retention ..............
3. Researchineducation .............. ... ...,
College and Graduate Math, Science and Engineering Programs . .

1. Bringing flexibility to graduate training programs
in science and engineering . .. ............oueeuenenn....

2. The link between education and research at the
graduatelevel . ........ ... .. ...

3. Masters of science programs . ..........c..c...oeuenenon..
4. Length of time spent in training for a scientific career ......
Communicating Science . ........ ...t
1. Building bridges between scientists and journalists . ........

2. The importance of communication in maintaining
SUpport for sCience .. ...

3. Keeping the public abreast of publicly-funded
research ...... ... ... .

Summary of Recommendations ................ ... ... .. ... ... . ...
Endnotes . ..... ... ... . . ..

APPENDICES ... .

Letter from the Chairman of the Committee on Science to
Committee Members . ................. i,

List of Members signing the Report . ..............................
Additional Views ......... ... .. ... .. .

v



F. JAMES Jr., Wisconsin,

SHERWOOD L. BOEHLERT, New York
HARRIS W. FAWELL, lllinois

CONSTANCE A. MORELLA, Maryland

CURT WELDON, Pennsylvania

DANA ROHRABACHER, California

JOE BARTON, Texas

KEN CALVERT, California

ROSCOE G. BARTLETT, Maryland

VERNON J. EHLERS, Michigan, VICE CHAIRMAN
DAVE WELDON, Florida

MATT SALMON, Arizona

THOMAS M. DAVIS, Virginia

GIL GUTKNECHT, Minnesota

MARK FOLEY, Florida

THOMAS W. EWING, Ilinois.

CHARLES W. “CHIP* PICKERING, Mississippi
CHRIS CANNON, Utah

KEVIN BRADY, Texas

MERRILL COOK, Utah

PHIL ENGLISH, Pennsylvania

GEORGE R. NETHERCUTT, Jn., Washington
TOM A. COBURN, Okiahoma

PETE SESSIONS, Texas

Vacancy

U.S. HOUSE OF REPRESENTATIVES
COMMITTEE ON SCIENCE

SUITE 2320 RAYBURN HOUSE OFFICE BUILDING
WASHINGTON, DC 20515-6301
(202) 225-6371
TTY: (202) 226-4410

h htm

October 5, 1998

GEORGE E. BROWN, Jr., California
Ranking Minority Member

RALPH M. HALL, Texas

BART GORDON, Tennessee
JAMES A. TRAFICANT, Jr., Ohio
TIM ROEMER, Indiana

JAMES A. BARCIA, Michigan
EDDIE BERNICE JOHNSON, Texas
ALCEE L. HASTINGS, Florida
LYNN N. RIVERS, Michigan

ZOE LOFGREN, California
MICHAEL F. DOYLE, Pennsylvania
SHEILA JACKSON LEE, Texas
BILL LUTHER, Minnesota

DEBBIE STABENOW, Michigan
BOB ETHERIDGE, North Carolina
NICK LAMPSON, Texas

DARLENE HOOLEY, Oregon
ELLEN O. TAUSCHER, California
LOIS CAPPS, California
BARBARA LEE, California
Vacancy

The Honorable Newt Gingrich
Speaker

U.S. House of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

Iam submitting herewith a Science Committee report on a new national science policy
entitled, “Unlocking Our Future: Toward a New National Science Policy.” This report
was compiled by the Science Committee Vice Chairman Vernon Ehlers. The report is
based primarily on testimony received during Committee hearings, information obtained
from experts in meetings and through the Committee web site, and other documents
reviewed by the Committee.

The world has changed a great deal since the last major science policy statement was
written by Vannevar Bush in 1945. This report is a broad survey of the many aspects that
make up the new national science enterprise. It recommends changes and new goals for
the existing enterprise that will help the United States of America maintain its pre-eminent
position in sctence and technology. It is my hope that this document will serve as a
framework for future deliberations on congressional science policy and funding.

The report contains background information, highlights of the hearings, findings, and
recommendations based on the testimony and other information the Committee has
reviewed. We hope that it will be of value to you and to other Members of Congress, the
Administration, States, and the general public who are interested in gaining a better
understanding of science policy

Sincerely,



Report Overview

he notion of state support for scientific research has existed for

centuries; Francis Bacon called for such funding as far back as the

early 1600s, and some monarchs and nobles responded to his call. It
was not until 1862, however, when the Land Grant Colleges were estab-
lished, that the United States began to organize and provide federal
support for its science and engineering enterprise. Even so, it took until
the outbreak of World War II for the Nation to fully grasp the benefits of
substantial federal support for scientific research. It was at the culmination
of that war, fresh from its lessons, that Vannevar Bush wrote his seminal
document Science: The Endless Frontier.

The political consensus necessary to build today’s science and engi-
neering enterprise was forged largely by the Nation’s needs and priorities
in the period following the second World War, when the threat of total
destruction by nuclear weapons was frighteningly real. Under these
circumstances, the exigencies of the Cold War made science politically
unassailable.

Recent geopolitical changes will have tremendous ramifications for
the scientific enterprise. We are now blessed to live in a time of relative
peace. Today, threats from rogue nations or individuals wreaking terror
have replaced the fear of utter annihilation by the former Soviet Union.
While we must remain ever vigilant and militarily strong, the need to
maintain economic strength has taken on primary importance today. We
now recognize more clearly than ever that economic strength facilitates
not only a strong defense, but promotes other societal needs, such as social
and political stability, good health, and the preservation of freedom.

The growth of economies throughout the world since the industrial
revolution began has been driven by continual technological innovation
through the pursuit of scientific understanding and application of engi-
neering solutions. America has been particularly successful in capturing
the benefits of the scientific and engineering enterprise, but it will take
continued investment in this enterprise if we hope to stay ahead of our
economic competitors in the rest of the world. Many of those challengers
have learned well the lessons of our employment of the research and tech-
nology enterprise for economic gain.

1



A truly great nation requires more than simply economic power and
the possession of military might, however. In a truly great nation, freedom
triumphs. Diversity is not just tolerated, but celebrated. The arts flourish
alongside the sciences. And strength is used not to conquer, but to assist.
Economic stability brings more than a high standard of living in the purely
material sense. It also promotes quality of life in the broadest sense.

Pursuing freedom requires confidence about our ability to manage
the challenges raised by our increasing technological capabilities. Ameri-
cans must remain optimistic about the ability of science and engineering
to help solve their problems—and about their own ability to control the
application of technological solutions. We must all possess the tools neces-
sary to remain in control of our lives so that fear of the unknown does not
slow down the pursuit of science. Science and engineering must be used to
expand freedom, not to limit it.

As a nation, we have much to be proud of. But we ought always to
be seeking to improve. Science and technology can play important roles in
driving this improvement. These beliefs—that we can do better and that
improvement can come, at least in part, through a strong science and tech-
nology program—are reflected in the vision that has guided the Commit-
tee on Science in formulating this policy study and in writing this report:

The United States of America must maintain and improve its
pre-eminent position in science and technology in order to
advance human understanding of the universe and all it
contains, and to improve the lives, health, and freedom of
all peoples.

The continued health of the scientific enterprise is a central compo-
nent in reaching this vision. In this report, therefore, we have laid out our
recommendations for keeping the enterprise sound and strengthening it
further. There is no singular, sweeping plan for doing so. The fact that
keeping the enterprise healthy requires numerous actions and multiple
steps is indicative of the complexity of the enterprise. The fact that we
advocate not a major overhaul but rather a fine-tuning and rejuvenation
is indicative of its present strength. It is also not something the Congress
or even the federal government can do on its own—making these mid-
course corrections will require the involvement of citizens and organiza-
tions from across the nation.



Strengthening the scientific and
engineering enterprise

Our recommendations focus on improving three major areas. First,
science—including understanding-driven research, targeted basic research,
and mission-directed research—must be given the opportunity to thrive, as
it is the precursor to new and better understanding, products and processes.
The federal investment in science has yielded stunning payoffs. It has
spawned not only new products, but also entire industries. To build upon the
strength of the research enterprise we must make federal research funding
stable and substantial, maintain diversity in the federal research portfolio,
and promote creative, groundbreaking research. Our challenge is actually
twice as difficult as that which faced Vannevar Bush in 1945: we must main-
tain his legacy of excellence in groundbreaking research for which our
science enterprise has become known, but in addition we must also take
steps to explain the benefits of that research and make its results and bene-
fits broadly known and available.

The role of the private sector is just as important in maintaining the
overall scientific and engineering enterprise. The federal government’s role
in the application of research is naturally limited by the need to allow
market forces to operate, but it is important that we ensure that the context
in which technology-based industries operate is as conducive to the
advancement of science, technology, and economic growth as possible.
Because state-based economic development partnerships are far better
suited to take on a greater role in this area, we have described some of their
unique skills and outlined some of the ways they are already doing so.

Third, our system of education, from kindergarten to research
universities, must be strengthened. Our effectiveness in realizing the
vision we have identified will be largely determined by the intellectual
capital of the Nation. Education is critical to developing this resource. Not
only must we ensure that we continue to produce world-class scientists
and engineers, we must also provide every citizen with an adequate
grounding in science and math if we are to give them an opportunity to
succeed in the technology-based world of tomorrow—a lifelong learning
proposition.

New roles and responsibilities for science

While acknowledging the continuing need for science and engineer-
ing in national security, health, and the economy, the challenges we face
today cause us to propose that the scientific and engineering enterprise
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ought to move towards center stage in a fourth role: that of helping
society make good decisions. We believe this role for science will take on
increasing importance, particularly as we face difficult decisions related to
the environment. Accomplishing this goal will require, among other
things, the development of research agendas aimed at analyzing and
resolving contentious issues, and will demand closer coordination among
scientists, engineers, and policymakers.

With the conduct of science today often transcending national
borders, it is increasingly in our national interest to participate in interna-
tional scientific collaborations. When it is, we should look to become
involved. Not only will our participation reap direct benefits to our own
research, but it will help spread the scientific ethos of free inquiry and
rational decision-making worldwide and help us realize our vision of
improving the lives, health and freedom of all peoples.

Finally, science must maintain a solid relationship with the society that
supports it. In this report, we have not only suggested ways in which the
scientific enterprise itself can be strengthened, but also ways to fortify the
ties between science and the American people. Whether through better
communication among scientists, journalists, and the public, increased
recognition of the importance of mission-directed research, or methods to
ensure that, by setting priorities, we reap ever greater returns on the
research investment, strong ties between science and society are para-
mount. Re-forging those ties with the American people is perhaps the single
most important challenge facing science and engineering in the near future.

Engaging in an ongoing process

We make no claim to have all of the answers or possess the ability to
identify all of the steps necessary to reach our vision. Instead, this report
attempts to lay out, in broad strokes, the problems we must address and
constitutes the beginning of a lengthy process that we must all engage
in together.

Finally, we recognize that as important as science and technology are,
they are not ends in themselves. Neither science nor technology are
panaceas for our Nation’s or the planet’s most troubling problems.
Neither can guide morality nor substitute for idealism. Instead, science
and technology are among the many tools to be used in building an even
stronger Nation and safer planet.



|. Background and Introduction

A. The Speaker’s Charge

On February 12, 1997, the Speaker of the United States House of
Representatives, Newt Gingrich, sent a letter to House Committee on
Science Chairman F. James Sensenbrenner, Jr. outlining a charge to the
Committee to develop a long-range science and technology policy for the
Nation. Excerpts of that letter follow:

The United States has been operating under a model developed by
Vannevar Bush in his 1945 report to the President entitled Science:
The Endless Frontier. It continues to operate under that model with
little change. This approach served us very well during the Cold
War, because Bush’s science policy was predicated upon serving the
military needs of our nation, ensuring national pride in our scien-
tific and technological accomplishments, and developing a strong
scientific, technological, and manufacturing enterprise that would
serve us well not only in peace but also would be essential for this
country in both the Cold War and potential hot wars.

With the collapse of the Soviet Union, and the de facto end of the
Cold War, the Vannevar Bush approach is no longer valid. Appeal-
ing to national pride in the sense that “Our science is better than
your science” is no longer meaningful to the American public. The
needs of our military mission today are far different, and the
competitions we are engaged in now are less military and largely
economic. Science today is an international enterprise, and we must
assume a leadership role in guiding international science policy.

I know that Vern [Ehlers] has discussed science policy with many
academic and scientific leaders from across the country and has
received a positive response from the scientific community. I
believe it would be a powerful role for Vern to lead, with your
advice and support, the House in developing a new, sensible, coher-
ent long-range science and technology policy.



B. Committee Actions

In addressing the Speaker’s challenge, Science Committee Chairman
Sensenbrenner asked Vernon Ehlers, the Committee’s Vice Chairman, to
lead a Committee study of the current state of the Nation’s science and
technology policies. Mr. Ehlers was also charged with outlining a frame-
work for an updated national science policy that can serve as a policy
guide to the Committee, Congress and the Nation.

A number of different approaches were used to gather input for the
study: seven' hearings were held before the full Science Committee, two
roundtable discussions were convened, and a web site was set up, through
which the public could participate. In addition, interactions between the
scientific and science policy communities and the Committee were facili-
tated by the speeches and other public appearances made by Mr. Ehlers
and the Chairman, and in meetings between interested parties and the
Congressman, staff, or both. All of these exchanges were crucial to gather-
ing input into the important issues facing the national scientific enterprise.

C. A Vision for the Future

The hopes of a nascent Nation and her
Where there is no vision, people were elegantly simple: life, liberty and
the people perish. the pursuit of happiness. In the cegturies si.nce
the blood of our ancestors was shed in pursuit of
Proverbs 29:18  (hose ideals, the Colonies that became the
United States were transformed from aspiring
Nation into the world’s single greatest power. And yet, the original ambi-
tions maintain their import to this day, as freedom must be vigilantly
protected, good health is not ensured and prosperity is not yet enjoyed by
all. Thus pursuit of the same basic objectives as those of our Nation’s fore-
fathers continues to propel us forward.

Our Nation continues to grow and develop in the context of a world
that has witnessed vast changes. Today, no nation’s economy can remain
isolated; commerce links us all. Once-feared plagues have been rendered
virtually obsolete while equally lethal ones have arisen. Our explorations
range from the depths of the Earth’s oceans to the hostile surfaces of our
moon and neighboring planets, and our observations extend to the far
corners of our universe and the interior of the atomic nucleus. Weapons
capable of unfathomable destruction can be wielded from opposite sides of
the globe by the touch of a button. Information is nearly instantaneously
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available and can be accessed from anywhere on the planet—and even from
the reaches of space. Human impact on the planet, if left unchecked, may
threaten the very resources we depend on for life. These changes tie the fate
of all of humankind more closely together than perhaps ever before.

Facing tomorrow’s challenges demands that we be armed with the
power that is gained by knowledge and manifested in ingenuity. More
than ever before, it will be our ability to gain a better understanding of our
universe and all it contains, and to channel that
understanding into solutions, that will enable us to  Facing fomorrow’s challenges
realize the ideals our Nation holds sacred—and
that others may aspire to. For the United States of
America, continued leadership in science and tech- with the power that is
nology will enable us to pursue the discovery and gained by knowledge and
innovation that leads to better lives, improved
health, and greater freedom for all peoples, as the
advances generated and stimulated by science do
not remain bound by geographic borders. A vigorous and sustainable
American science and technology enterprise may be our most important
legacy to future generations. This conviction is reflected in the following
vision statement, which forms the foundation of this document and guided
the Committee’s work:

demands that we be armed

manifested in ingenvity

The United States of America must maintain and improve its
pre-eminent position in science and technology in order to
advance human understanding of the universe and all it contains,
and to improve the lives, health, and freedom of all peoples.

D. Science in Context

The scientific enterprise in the United States represents one of our
country’s greatest strengths. It is an enterprise characterized by intricate
interrelationships between governments, industry, and universities. It draws
strength from the American eagerness to innovate, our entrepreneurial
spirit, and a research and technology base of considerable depth and
strength. However, this enterprise cannot be expected to remain strong
without attention. We must ensure that its components are functioning well,
and that the interactions between the various players in it are productive.

Understanding the workings of the overall scientific and technology
enterprise benefits from an awareness of the nature and practice of
science itself. Science is fundamentally an inquiry-driven process; curios-
ity is at its core. It is a process of learning and discovery, not simply an
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accumulation of facts. Scientists seek to unlock the secrets that Nature
holds, and since these secrets are closely held, only the clever and persis-
tent questioner elicits answers. Thus pursuit of scientific understanding
requires both intellectual dexterity as well as independence of thought.
Although technology often finds its urging in necessity rather than curios-
ity, it requires no less resourcefulness and creativity in its pursuit.

These underpinnings in motive—curiosity versus need—have led to
the designation of science as either “basic” or “applied.” In the simplified
versions of these descriptions, basic research is performed by academic
researchers in search of knowledge, and applied research is carried out by
inventors or industry researchers in pursuit of new and better products.
These are artificial distinctions, as producing a new product, whether it is
a microchip or a vaccine, often requires an understanding of underlying
scientific principles. Similarly, insight into how or why something works
often demands new tools. Thus the relationship between so-called basic
and applied research is far from simple; it is instead complex, dynamic and
interdependent.*

Vannevar Bush’s writings in Science: The Endless Frontier,} which
despite being more than 50 years old are still largely recognized as the
basis for the Nation’s existing science policy, reinforced the simplified
demarcation between basic and applied research. Dr. Bush implied a
linear relationship between them, with basic research directly giving rise
to applied research and product development. Interestingly, Bush’s own
experiences as an inventor, engineer and researcher suggest that he
understood the subtleties of the relationships between fundamental
research and its development into applications far better than he allowed
in his report. He was, in fact, a co-founder of technology-based companies
while a researcher at MIT and, perhaps most importantly, directed the
Office of Scientific Research and Development during WWII. In this
latter position, he was responsible for bringing together scientists—mostly
university researchers accustomed to pursuing their own curiosity—with
engineers and technicians to develop the tools that helped win the war,

*While recognizing the intricacy of the relationship between basic and applied
research, the terms, however inadequate, have become part of the scientific vernacular
and are therefore useful. To be clear, the term “basic” research in this document refers
to research that is driven largely or entirely by the desire to better understand a given
system or property, and is used interchangeably with terms such as “fundamental” or
“understanding-driven” research. “Applied” research describes research that is done
largely or entirely with the goal of perfecting a process or product.
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such as radar, the proximity fuse and the atomic bomb. He was thus well
aware of the synergy that can exist between basic and applied science.

The linear model describing the relationship between basic and
applied research nevertheless made for an appealingly simple policy
prescription, one that has become Dr. Bush’s greatest legacy to science in
the U.S. It was Bush who, recognizing the downstream benefits of science
performed in the laboratory, suggested emphatically in Science: The Endless
Frontier that the federal government facilitate this research by funding both
researchers in the Nation’s colleges, universities and National laboratories,
and the costs of training the next generation of scientists. He indicated in his
report that this research be done in support of three major goals: improving
national security, health, and the economy.

The Bush Report and the subsequent influx of federal dollars into
the Nation’s research universities shaped the scientific enterprise dramat-
ically. Before WWII, most scientific research pursued in American univer-
sities was funded by the universities themselves, by charitable foundations,
or by private industry. Federal funding for university research was
restricted largely to agricultural research, done primarily in the Nation’s
Land Grant Colleges. Science performed in the United States in this first
mega-era of science policy was of high quality, but it was done on a small
scale, and often with scant funding.

In the Bush-shaped, post-WWII era, the federal government funded
an increasing share of research in the Nation’s universities. These universi-
ties became centers of research excellence and the training grounds for
future scientists and engineers unrivaled in the rest of the world.

Science—and science funding—during this second mega-era was
affected greatly by the Cold War. Bush did not write his document with
the intention of its being a Cold War manual; it was written in the brief
window between assured victory in WWII and the onset of the Cold War.
Nevertheless, the Cold War had an indelible effect on the scientific enter-
prise, as it provided a compelling rationale for research funding. Indeed,
federal research dollars poured into science and technology during this
period. The entire enterprise grew; greater numbers of research universi-
ties sprang up, more graduate students were trained to become scientists,
and entire industries based on new technologies were founded. By 1961
the military-industrial complex had grown so powerful that President
Eisenhower warned in his Farewell Address of the potential danger its
dominance could have. He also expressed concern that either the scien-
tists or the policymakers would become co-opted by the other.
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The end of the Cold War had a profound impact on the Nation’s
research and development enterprise, and brought with it the end of the
second mega-era of science policy. Without the backdrop of the Soviet
military threat or the race to conquer outer space, convincing and often-
used justifications for federal research funding became less compelling.
Since then, the budgetary pressures exerted on research funding have
grown. Today, while overall economic prospects appear favorable, growth
of federal entitlements such as social security, health care and welfare
threaten to overwhelm the federal budget and constrain discretionary
spending—including funding for science—even further.

Our national experiment of federal funding for scientific research,
however, has yielded enormous payoffs. In addition to fueling discoveries
that save and improve lives, federally funded research represents an
investment in the purest sense of the word, as it delivers a return greater
than the initial outlay. Regardless of whether the relationship between
basic and applied research is linear or more complex, the fact remains that
the government’s investment in fundamental research has yielded real
dividends in every discipline—from astronomy to zoology.

For example, research on the molecular mechanisms of DNA, the so-
called “blueprint of life,” led to recombinant DNA technology—gene
splicing—which in turn spawned an entire industry. Experimental and
theoretical studies of the interaction of light with atoms led to the predic-
tion of stimulated emission of coherent radiation, which became the foun-
dation of the laser, a now-ubiquitous device
Our national experiment of with uses ranging from the exotic (surgery,
precise machining, nuclear fusion) to the every-
day (sewer alignment, laser pointers).
research, however, has We are currently in the third mega-era of
yielded enormous payoffs... science policy. In this time of global commerce
and communication a strong economic founda-
tion will be paramount in achieving the vision of
in fundamental research has  improving the lives, health and freedoms of our
yielded real dividends in Nation’s citizens. A fragile national economy
poses potentially grave ramifications. Without a
strong economy, the national defense may be
astronomy to zoology. compromised. Basic health care may be limited,
and biomedical research becomes a luxury.
And without a strong economy, all citizens face far greater obstacles to
partaking in the benefits of progress.

Science, driven by the pursuit of knowledge, and technology, the
outgrowth of ingenuity, will fuel our economy, foster advances in medical

federal funding for scientific

the government’s investment

every discipline—from
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research, and ensure our ability to defend ourselves against ever more
technologically-advanced foes. Science offers us an additional benefit. It
can provide every citizen—not only the scientists who are engaged in it—
with information necessary to make informed decisions as voters,
consumers and policymakers. For the scientific enterprise to endure,
however, stronger ties between this enterprise and the American people
must be forged. Finally, our position as the world’s most powerful nation
brings opportunities as well as responsibilities that science and its pursuit
can, and should, address.

This report seeks to outline the steps needed to bring about these
goals from a national, not simply a federal government, perspective. That
is, the science policy described herein outlines not only possible roles for
federal entities such as Congress and the Executive branch, but also
implicit responsibilities of other important players in the research enter-
prise, such as states, universities and industry. We believe such a compre-
hensive approach is warranted given the highly interconnected relation-
ships among the various players in the science and technology enterprise.

In taking this broad view, our goal is to outline general principles and
guidelines and to point out the importanc