Policy Forum

The next president of the United States will decide many issues that make headlines. His decisions on national science policies will be much less publi-
cized, but may have a profound effect on citizens’ lives. Because these policies involve such matters as seeking cures for diseases, global competitiveness,
and the ecosystem, they also affect citizens of all countries. At the invitation of Science, Vice President George Bush and Governor Michael S. Dukakis
have described their positions on a number of science policy issues. Their willingness to participate in this Policy Forum indicates their recognition of the
importance of science in relation to the general welfare—DANIEL E. KOSHLAND, JR.

Science Policy

GEORGE BusH

1) Science advice. What will be the role and status of a science adviser
in your administration? In particular, do you expect your science adviser to be
a senior White House official, as in the Eisenhower-Kennedy era, or a mid-
level appointee in the Executive Office, as in the Carter and Reagan
administrations? Do you intend to appoint a science adviser early enough to
participate in the selection of key officials in the science agencies?

There is virtually no aspect of government that does not involve
science and technology, and I plan to avail myself of the best advice
on such matters. I will give serious consideration to implementing
the Republican platform recommendation, which states “We will
strengthen the role of science and engineering in national policy by
reinforcing the Office of the President’s Science Adviser.”

2) International competitiveness. What measures will your admin-
istration take to encourage critical technologies that are likely to play a leading
role in industrial competitiveness? Would you favor increased government
Sfunding for applied research and development?

Our nation is now in the midst of the iongest peacetime expansion
on record. There are many achievements for which we can be very
proud. But there are many challenges ahead of us as well.

One of our most important challenges is for America to remain
competitive as we move into the 1990s and prepare for the 21st
century. To do this, we must do much more than simply talk about it.

To some people, competitiveness means massive spending pro-
grams and government interference in the private sector. It means
protectionism and pointing the finger at our trading partners
without trying to improve quality and productivity at home.

To me, that is not competitiveness. Instead, that is weakness and
defeatism.

Competitiveness means a government that creates a climate for
entrepreneurship and risk-taking. It means a government that gives
you room to grow. That would be the policy of a Bush administra-
ton.

Being competitive means striving for excellence in education at all
levels. We must provide merit pay and special recognition to reward
good teachers. We must provide more assistance to the disadvan-
taged, more choice to parents and students within the public school
system. In higher education, I favor the creation of College Savings
Bonds to help parents meet the cost of a college education.

(Bush, continued on page 174)

MICHAEL S. DUKAKIS

1) Science advice. What will be the role and status of a science adviser
in your administration? In particular, do you expect your science adviser to be
a senior White House official, as in the Eisenhower-Kennedy era, or a mid-
level appointee in the Executive Office, as in the Carter and Reagan
Administrations? Do you intend to appoint a science adviser early enough to
participate in the selection of key officials in the science agencies?

It is time to revitalize the status and stature of the White House
science and technology adviser. The best way the science adviser can
serve the president is to provide the most objective analysis of the
scientific evidence surrounding important government decisions
and to present these facts to the president without political consider-
ations. Of course my science adviser will be someone generally
sympathetic to the values of my administration, but the adviser’s job
is to help the president choose the right policy or program, not to
distort technical facts to sell a hastily adopted program.

The president needs expert help with three kinds of scientific
issues: keeping the nation’s scientific enterprise strong, making wise
decisions that turn on complex and controversial debates about the
technical facts, and carrying out the government’s research and
development programs effectively. These requirements call for an
adviser who knows from personal experience as a scientist or
engineer how scientific progress is made, and whose stature within
the scientific and technical community is unquestioned.

I intend to appoint such an individual early in my administration.
He or she will serve as Special Assistant to the President for Science
and Technology, in addition to Executive Office of the President.
The adviser will participate in formulating my administration’s first
budget to Congress, and will help ensure that the key cabinet and
subcabinet jobs that call for people with scientific or technical
credentials are filled with the best qualified people. The science
adviser will work closely with my economic, budget, national
security, and personnel advisers. My science adviser will be given the
staff and resources to do the job effectively, and will be charged with
bringing the advice of the best minds in the scientific and technical
community to White House decision-making. Finally, because of
my strong personal appreciation of the impact of science and
technology on our society—from the standards of living and quality
of health to economic competitiveness and national defense—my
science adviser will have direct access to the president when she or he
deems it necessary.

(Dukakis, continued on page 176)

Georgc Bush is Vice President of the United States and the Republican candidate for

president.
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Michael S. Dukakis is governor of Massachusetts and the Democratic candidate for
president.
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(Bush, continued from page 173)

Technology is America’s economic fountain of youth. It is what
keeps us prosperous and vital. To stimulate our technological
progress, we must adopt a program emphasizing innovation:

B We must commit to increasing our national investment in
rescarch and development. Both government and business must
devote more resources to rescarch and development.

#® The federal government should increase its research and devel-
opment investment; we should make the research and development
tax credit permanent.

8 To encourage innovation, we must strengthen intellectual prop-
erty protection both at home and abroad.

® We must constantly oppose regulation that stifles competition,
striving instead for innovative products and services. An illustrative
example is the new biotechnology industry, which offers much
promise in improved health care.

American business needs to get closer to the source of American
inventiveness. It should have closer partnerships with government
and university labs, so business can better commercialize scientific
advances.

3) Science education. According to many measures, American stu-
dents rank lower in math and science than their counterparts in most other
industrial countries. As president, what specific steps will you take to improve
education in general and sciences education in particular?

All our hopes for our children will mean little if we do not make
sure that the education they are given is outstanding. If we provide
special attention to those with special needs, then we can wipe out
illiteracy the way we wiped out polio.

Quality education is good policy. In the years ahead, education
can be our most powerful economic program, our most important
trade program, our most effective urban program, our best program
for producing jobs and bringing people out of poverty. The best
investment we can make is in our children.

We need to spend more on education. Providing excellent
education is an investment in America’s future—and it is one of the
most basic roles of government.

Investments in education must be a responsibility of state and
local governments who can recognize and respond to the different
needs of students. The federal role must be to provide grants to state
governments for new programs that enhance the standards of
instruction and to improve the curriculum at the elementary and
secondary levels.

In the years ahead, virtually everyone in the workplace will need
to understand technology. It is education’s role to prepare us for
this.

To help further our technological future:

8 We should strive for the goal of computer literacy for high
school students.

® The federal government should consider helping states set up
schools that would give our most gifted and talented students the
chance to learn as much science and math as their abilities will allow.
Here’s a chance to find exceptional kids who otherwise would not
have the opportunity to develop fully their abilities because their
parents cannot afford to give them that opportunity.

# To improve the science and math skills of all our students, we
need to have the best science and math teachers available.

We should consider using these schools of excellence to help high
school science and math teachers across the state improve and
upgrade their skills.

Our high schools must graduate students who understand enough
science, math, and technology to perform well in the jobs of the
future.
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4) Science budgets. According to figures from the National Science
Foundation, the United States spends about 1.8% of its gross national
product on nondefense research and development, about the same as France
and the United Kingdom, while Japan and West Germany each spend more
than 2.5% . Do you believe the United States is currently spending at about
the right level or should it be increased or decreased?

A Bush administration will ask the Congress to double the
National Science Foundation’s funding over the next 5 years.

® Our administration has made this request 2 years in a row, but
the Democrat-controlled Congress has denied the request twice.

® The National Science Foundation is the primary federal agency
for funding basic research and advancement of science education.

® Our administration has doubled government research expendi-
tures over the last 8 years for both large and small projects.

u] realize the importance of both “big” science and “little”
science. Little science is the backbone of our research efforts and will
be strongly supported.

5) Science priorities. Several major civilian science and technology
projects are in early stages of development. Examples are the space station, the
Superconducting Super Collider, and the project to map and sequence the
human genome. “Little science” is also in need of funds for subjects as diverse
as superconductivity and biotechnology. How do you decide priovities between
and within “big science”” and ‘little science’’?

Budget and priorities cannot be separated. A Bush administration
will seek to achieve the science and technology priorities as outlined
in the Platform Statement, which states:

Our nation’s continuing progress depends on scientific and technological
innovation. It is America’s economic fountain of youth. Republicans advo-
cate a creative partnership between government and the private sector to
ensure the dynamism and creativity of scientific research and technology:

® We recognize that excellence in education, and especially scientific
literacy, is a precondition for progress, and that economic growth makes
possible the nation’s continuing advancement in scientific research.

® We consider a key priority in any increased funding for the National
Science Foundation the retooling of science and engineering labs at colleges
and universities.

m We endorse major national projects like the Superconducting Super
Collider.

® We will ensure that tax policy gives optimum incentives for the private
sector to fund a high level of advanced research. Toward that end, we will
make permanent the current tax credit for research and development and
extend it to cooperative research ventures.

m We will encourage exchange of scientific information, especially between
business and academic institutions, to speed up the application of research to
benefit the public.

m We will improve the acquisition of scientific and technical information
from other countries through expedited translation services and more
aggressive outreach by federal agencies.

m We will include international technology flows as part of U.S. trade
negotiations to ensure that the benefits of foreign advances are available to
Americans.

m We will encourage innovation by strengthening protection for intellec-
tual property at home and abroad. We will promote the public benefits that
come from commercialization of research conducted under federal sponsor-
ship by allowing private ownership of intellectual property developed in that
manner.

mWe will oppose regulation which stifles competition and hinders
breakthroughs that can transform life for the better in areas like biotechnolo-

This s an agenda for more than science and technology. It will broaden
economic opportunity, sustain our ability to compete globally, and enhance
the quality of life for all.

In addition, we will:
u Continue to support the NSF’s National Science and Technolo-
gy Research Centers to bring the private sector, university labs, and
(Bush, continued on page 175)
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(Bush, continued from page 174)
the government together in cooperation to commercialize new
technologies more quickly.
m Continue to promote efforts to transfer technology from the
federal labs to the private sector.

6) Biomedical research. The United States has long been preeminent
in biomedical research, but as competition for resources gets tougher, the
number of good projects that go unfunded increases. At $6-plus billion a year,
is the National Institutes of Health budget roughly where it should be? What
are your own priorities for basic research in the biomedical sciences?

Medical technology has made dramatic advances that have in-
creased our ability to prolong life, but there are costs that go with
this progress. Who does not worry about their ability to pay for
their health care needs in their later years?

Currently, out-of-pocket payments account for about half of long-
term care expenditures. Medicaid and other government programs
pay about 48% of the bill, and private insurance less than 2%. Most
home and community care is provided by family, friends, and
volunteers.

We should try to reduce the need for care by devoting significant
research attention to the prevention and cure of debilitating illness-
es—illnesses like Alzheimer’s, arthritis, and osteoporosis—that can
keep us caring for ourselves.

We must commit the resources and the will to find a cure for
AIDS. American science must know that we have the resolve to beat
this disease. I believe that continued research on the virus combined
with public education and testing are the best path to curb the
spread of AIDS.

This year, the federal government will spend $766 million on
AIDS. Next year, the figure will be $1 billion, and because these
figures do not include state and private aid, the total is even higher.
While we have a long way to go, we are beginning to see some
results. We have learned more about the AIDS virus in a few years
than we did about polio after 40 years. Recently, there have been

14 OCTOBER 1988

reports of very preliminary testing of a vaccine. We must ensure that
the drug approval processes of the Food and Drug Administration
do not inhibit the new generation of wonder drugs.

But more than just spending money, we must also tell parents,
students, and people throughout America in a thoughtful and
sensitive manner the facts about AIDS and what they can do to
protect themselves.

7) Space program. What do you believe the goals and priorities for the
space program should be? Do you consider that the space program is currently
receiving the right level of resources? What should be the balance between
manned and unmanned exploration of space? Would your administration
encourage private sector involvement in the space program and, if so, how?

I am committed to reestablishing America as the world’s leader in
space. Americans are explorers—we need to push back the frontier
of our knowledge. Continued space exploration is vital to the
nation’s security and economic growth as well.

® The new technologies resulting from space experiments have
produced dynamic improvements in fields such as electronics and
medicine.

® Space exploration provides our children, the next generation of
scientists and engineers, with a sense of vision to encourage their
imaginations and energies.

® These are three specific aspects to my space program: (i) The
federal government should get out of the business of being a freight
service for routine commercial payloads. I want to encourage the
development of—not compete with—private commercial space de-
velopment. (ii) I support construction of a replacement space shuttle
and a heavy lift launch capability that will provide us with flexible,
reliable access to space, and I have strongly supported the develop-
ment of a space station. (iii) I support “Mission to the Planet
Earth®—which is a project designed to establish platforms in space
to observe climatic changes on Earth. The information gained
through this project will be of great value to farmers, fishermen,
weathermen, scientists, all of us.
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(Dukakis, continued from page 173)

2) International competitiveness. What measures will your admin-
istration take to encourage critical technologies that are likely to play a leading
role in industrial competitiveness? Would you favor increased government
funding for applied research and development?

Science and technology are central to American economic com-
petitiveness, and the federal government can play a key role in
maintaining economic security—upon which our entire national
security rests—through wise policies. Recent studies indicate that
advances in science and technology account for one-third to one-half
of all increases in our gross national product. The United States is
the world leader in basic research, but other nations have proven
more adept at commercializing new technologies. If we are to take
full advantage of our nation’s inventiveness, we must devise mecha-
nisms for speeding the flow of ideas from laboratory to marketplace.
I will support increased federal funding for applied research and
development, and I will instruct my advisers to find those many
instances in which modest additional federal investment in applied
research and development would make a great deal of difference.
Moreover, these increases will be on top of, and not at the expense
of, the amounts we need to spend on basic research. For we must
ensure that our basic research system continues to be the envy of the
world. Without a sustained federal commitment to support long-
term, basic and applied research, as well as science and engineering
education, American schools, colleges, and businesses will not keep
pace with changing circumstances, and our capacity to innovate will
be hampered.

We need a national network of Centers of Excellence—working
closely with our research universities and industries—in new and
applied technology that will help America’s industries regain their
competitive footing and that will spawn new industries and new
jobs.

Moreover, an increasingly integrated world economy means that
U.S. firms should invest in product innovation so they are not
forced to compete solely on the basis of price. Both the federal and
state governments should work with our basic industries to encour-
age the development and diffusion of new manufacturing technolo-
gies. They should also work with industry and labor to support
training and retraining programs so that workers will have 21st-
century skills for 21st-century jobs. The recently passed omnibus
trade bill—which I supported—provides $1 billion for job training.
That is a big step in the right direction.

Because much of America’s future will depend on the creation of
intellectual property, we must be sure that the intellectual capital we
produce will be protected by our legal system, so that we may all
profit from its creation. If we fail in this regard, we not only lose the
capital in question, but eventually less and less of that capital will be
created.

The new trade bill provides many tools to address this and other
issues related to economic competitiveness, and I will not hesitate to
use those tools as the need arises. It is becoming clear that the
government needs a new institutional focus, other than the existing
“mission” agencies or the National Science Foundation, to yoke
technological innovation to commercial competitiveness. The De-
partment of Commerce is a prominent candidate for such a role. I
look forward to hearing the views of the science and technical
community about the best way to harness our nation’s natural
inventiveness for commercial application.

3) Science education. According to many measures, American stu-
dents rank lower in math and science than their counterparts in most other
industrial countries. As president, what specific steps will you take to improve
education in general and science education in particular?
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The United States faces a serious future shortage of scientists,
engineers, and other technical professionals. The federal govern-
ment has a strong traditional role in producing science and engineer-
ing professionals in partnerships with state governments and univer-
sities. This role will receive special attention early in my administra-
tion, beginning with a close look at seriously obsolete research
facilities, inadequate support of graduate research fellowships, and
the serious underrepresentation of women and minorities in the
science and technology professions. The Reagan-Bush Administra-
tion has totally disregarded its responsibility to implement existing
legislation that mandates the promotion of women and minorities in
science and technology. Moreover, I plan a significant expansion of
the National Science Foundation’s science and engineering educa-
tion programs (which the current administration tried to terminate
in its early years in office), doubling their authorization over the next
5 years.

Commercial competitiveness and a rising standard of living
depend on a better educated workforce at all levels and a strengthen-
ing of science and math education in grades K through 12. Within
the context of state-initiated school reform, the National Science
Foundation should assist in the development of science and math
curricula. Last, we need to inspire young people with the beauty of
science and give them the confidence to understand and contribute
to an increasingly scientific and technological society. Inspirational
national technological undertakings in space, subatomic physics,
and genetics encourage more American students to take up science,
engineering, and math.

Engineering education also needs review and federal support in
light of the increasing importance of design production processes
and quality in promoting competitiveness. Initiative can be expected
from the state governments, engineering schools, universities, col-
leges, and from industry. But the federal government should
accelerate this critical investment in competitiveness by helping with
the cost of locally initiated reforms, by expanding the scope of the
engineering research it supports, and by assisting the development
of technical information services that link knowledge-creating and
knowledge-using institutions.

4) Science budgets. According to figures from the National Science
Foundation, the United States spends about 1.8% of its gross national
product on nondefense research and development, about the same as France
and the United Kingdom, while Japan and West Germany each spend more
than 2.5%. Do you believe the United States is currently spending at about
the right level or should it be increased or decreased?

The United States of America, the greatest power on Earth and
leader of the free world, must maintain a first-class scientific and
technological research enterprise. Such a commitment costs money,
but it is an investment in our future. The nation’s science and
technology budget contains several different components, and each
one requires a different kind of presidential attention. One-half of
the nation’s effort is funded by the federal government and the other
half by the private sector. As much as one-half of the total national
effort is associated with national defense. Within the federal research
and development (R&D) budget, more than two-thirds of the funds
go to defense. Most of the nonmilitary federal spending is for basic
and applied research, whereas the military spending is heavily
weighted toward development of specific weapons.

I intend to build on the increases in federal support for nonmili-
tary R&D of the 1980s, especially in the areas of basic research and
science and engineering education, where the federal government
has a vital role. But the Reagan-Bush years have also witnessed a
steady increase in the fraction of the science budget that has gone to
purely military projects. Of the $26.3-billion increase in federal
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(Dukakis, continued from page 176)

R&D between 1980 and 1987, $23.3 billion—or almost 90%—was
for defense R&D, and the remainder for civilian R&D. This means
that civilian R&D has been cut by 13% in real terms since 1980. I
will restore the balance between military and civilian research in the
science budget. Under the current administration, defense R&D
spending has shifted almost entirely to the “D” of specific weap-
ons—there is hardly any generic “R” left. This trend not only
mortgages our future military technology in favor of a spending
binge on today’s technology, it also threatens to smother spinoff
from military to civilian technology since it is the defense depart-
ment’s generic research that contributes most to the nation’s overall
technology base. I will reverse this trend by increasing the percent-
age of basic and applied research in the defense R&D budget. I will
also work to increase the spinoft between the defense and civilian
technology bases: our economic competitors spend a larger fraction
of their gross national product on civil R&D than we do, so we
must try to reap nonmilitary benefits from our large defense R&D
spending.

Half of the nation’s science and technology investments are made
by the private sector, not by government. But the federal govern-
ment can work with industry to increase the incentives and efficiency
of R&D in private firms. For this reason, I favor making the R&D
tax credit a permanent feature of the tax code. Moreover, I will work
with Congress to strengthen patent and copyright protections,
antitrust policy, and public-private partnerships such as SEMA-
TECH. We should also search for ways to facilitate the flow of
scientific and technological information from government labora-
tories to the private sector and between private firms, while better
coordinating federal and state science and technology policies.
Ultimately, the United States should be investing as large a fraction
of its gross national product in nondefense research, both publicly
and privately funded, as do our major economic competitors.

5) Science priorities. Several major civilian science and technology
projects are in early stages of development. Examples are the space station, the
Superconducting Super Collider, and the project to map and sequence the
human genome. “Little science” is also in need of funds for subjects as diverse
as superconductivity and biotechnology. How do you decide priorities between
and within “big science” and “little science.”

The federal government’s science and technology budget of over
$60 billion per year amounts to half of the nation’s annual invest-
ment in research and development for its future economic, military,
and social welfare. Research and development programs total almost
one-fifth of the federal government’s discretionary spending. Estab-
lishing priorities among these investments will therefore be one of
my major responsibilities as President.

As scientists and engineers well know, there is no general rule
about whether “big science” or “little science” should have priority.
Sometimes big science is the only way to make progress, as in high-
energy physics. Yet the discovery of high-temperature superconduc-
tivity was an achievement of little science. Big projects can also
squeeze out valuable small projects, as happened in NASA under the
Reagan-Bush Administration. My first priority will be to ensure that
our basic research capability is protected and nourished. Beyond
that, I will seek funding for large projects of national importance,
such as the space station. We are a great nation, and we should
support great endeavors.

Tintend to make these difficult decisions about science projects on a
case-by-case basis, drawing heavily on the advice of the best scientific
minds in the country to help me assess the relative merits of different
projects. Moreover, the scientific and technical community itself must
take greater responsibility for determining R&D priorities.
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6) Biomedical research. The United States has long been preeminent
in biomedical research, but as competition for resources gets toughter, the
number of good projects that go unfunded increases. At $6-plus billion a year,
is the National Institutes of Health budget roughly where it should be? What
are your own priorities for basic research in the biomedical sciences?

The National Institutes of Health and a national network of
individual investigators continue to lead this country’s successful
biomedical research effort. The creativity and initiative of these two
groups have made possible a revolution in biotechnology in the last
few years. This revolution has had an enormous impact on immu-
nology, and has helped our ability to understand a variety of health
disorders.

A vibrant biomedical research enterprise promotes not only the
health of our citizens; it promotes economic development as well.
The Massachusetts economy benefits from the healthy biomedical
research effort at our universities and from our many biomedical
business start-ups.

Inexplicably, the current administration sees little value in bio-
medical research and has attempted to cut its budget on several
occasions. A Dukakis administration will understand that support
for biomedical research is an investment in our nation’s medical and
economic future.

7) Space program. What do you believe the goals and priorities for the
space program should be? Do you consider that the space program is currently
receiving the right level of resources? What should be the balance between
manned and unmanned exploration of space? Would your administration
encourage private sector involvement in the space program and, if so, how?

During the past 8 years, our space program has lost its sense of
purpose, vision, and pride. Our space program is in disarray; it
suffers from a lack of purpose and from ineffective leadership, and
our space policy is lost in a maze of executive committees. Some
have begun to doubt our ability to compete in this vast new frontier.

As president, one of my first actions will be the reestablishment of
the cabinet-level National Aeronautics and Space Council, which
will determine how best to reinvigorate our space program. We
should emphasize R&D in innovative space technology to expand
our knowledge of the earth’s resources and the world’s oceans, to
improve communications, and to reveal the mysteries of the uni-
verse. We must assure stable funding for important ongoing space
science projects, such as the great observatories and exploration of
the solar system, and consider new missions such as those described
in recent reports of the National Academy of Sciences.

The shuttle program is essential to our plans for space exploration
and utilization, and I support the production of a fourth orbiter to
replace the Challenger. I support a diverse fleet of launch vehicles
and a viable commercial expendable launch industry that will
provide us assured access to space. I am committed to the develop-
ment of advanced aviation and space technologies with broad
commercial and national security applications. But we do not need
to spend billions of dollars developing an “Orient Express” to
transport business executives between New York and Tokyo.

I also support a proposal for a permanently manned space station
and our first priority in space policy is an intensive review of the
space station program to ensure success of this important effort.
Elements of the station will enable scientists to observe our planet
and develop a better understanding of the earth’s climate and
ecology. The space station will also allow us to answer questions
about the effects of long-term space flight on astronauts, which is
essential if we are to explore the possibility of establishing outposts
on the moon or sending expeditions to Mars.

(Dukakis, continued on page 177)
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(Dukakis, continued from page 177)

As the Apollo program demonstrated, the civilian space program
can be a tremendous engine of change, spawning new technology
and innovation that will help create new industries and keep existing
industries on the cutting edge. The private sector should take the
lead in developing commercial activities in space, but the federal
government must serve as a stable, consistent, and responsive
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partner that will promote an American industry that can compete in
the growing international market for space goods and services. We
can no longer be satisfied with living off the technology of the
Apollo era. By strongly supporting NASA research in such key areas
as automation, robotics, and new materials, I will maintain a
vigorous aerospace industry that will enhance our international
competitiveness and domestic employment.
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