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The Role of Science in a
New Era of Competition

Anxiety runs high in Washington when
there is a change in administration, and
the delay in my arrival as science advisor
no doubt contributed to the uncertainty
last year about the role of science and
technology in the Reagan Administra-
tion. The first formal presentation of the
new Administration’s science policy was
made in June 1981 at the sixth annual
AAAS Colloquium on R & D and Public
Policy. That presentation of the broad
context for science and technology poli-
cy was an event that I enjoyed thorough-
ly—until T started reading in the press
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what it was I had supposedly said and
what it supposedly meant. Now, a year
later and a bit wiser, we owe it to our-
selves to look realistically at the situa-
tion and opportunities at hand.

I would like to look beyond the imme-
diate topic of the research and develop-
ment budget for fiscal year 1983. In-
stead, I want to offer some thoughts
about how science and technology fit
into this Administration’s goals for the
country and share some ideas on what
role we, the science community, must
play in coming years.

No conference on federal R & D pri-
orities can ignore the overriding signifi-
cance of our country’s economic condi-
tion. It is the dominant factor in virtually
all deliberations on policy issues at the
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White House. Not only does the econo-
my determine how much R & D the na-
tion can pay for, but it also influences
what kind of R & D we will do. As I will
discuss, R & D are important to our im-
mediate economic recovery and critical
to our long-term health—and the Presi-
dent is well aware of that.

Controlling Federal Spending

The President has been attacking the
nation’s economic problems directly
through a combination of fiscal policies.
In spite of all the public hand-wringing, I
am convinced that most people recog-
nize the inescapable truth of what must
be done to restore America’s luster. And
in June the Congress made some hard
political choices and finally approved a
responsible federal budget for fiscal year
1983.

It is clear that economically this has
not been a good year for the United
States. For nearly two decades we have
been living increasingly beyond our
means—or neglecting to replenish our
means to keep pace with our aspira-
tions—and it is finally taking a brutal
toll. High inflation, higher taxes, and
crippling interest rates have been erod-
ing our ability and incentive to prepare
for the future.
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A whole generation in our society has
literally grown up with generous govern-
ment programs. To them, reductions in
the rate of growth in federal spending
must seem positively un-American, and
actual cutbacks are almost unthinkable.
Unfortunately, cutbacks have to be part
of the solution to restoring health to our
economy.

Obviously, controls on federal spend-
ing are having broad and painful effects
on federal programs. For that reason the
modest, but real, growth slated for
R & D and for basic research in the
fiscal 1983 budget is highly significant
and noteworthy. But, surprisingly, these
increases have been ighored by many in
the scientific community.

This puzzling response strikes me as
analogous to a situation that I encoun-
tered before I came to Washington. I
remember a theoretical nuclear physicist
who had devised a comprehensive the-
ory of nuclear isomers. His theory was
increasingly assailed and challenged, and
in due course a final experimental finding
was inconsistent with his theory. His
classic response to that finding was, ‘I
like my theory. Don’t encumber it with
facts.”

Likewise, I am afraid much of the
science community in the past year has
been obsessed with some kind of theory
that the Reagan Administration was out
to cut science budgets for various ideo-
logical reasons. So pervasive was this
belief that the actual increase proposed
for R & D, the second largest increase of
any budget function, went virtually un-
noticed. Instead of recognizing the im-
portance placed on R & D in the budget,
especially in comparison to other federal
programs, the science community, like
that physicist, did not want to be encum-
bered with facts.

Restructuring Priorities

Let me offer just two examples of
these kinds of reactions to funding deci-
sions. For 10 years support for the three
major Department of Energy (DOE) high
energy physics facilities—Stanford Lin-
ear Accelerator Center, Fermi National
Accelerator Laboratory, and Brookha-
ven National Laboratory—has been fall-
ing behind inflation. Today they are
starved into a state of near intellectual
malnutrition, To address this situation, I
posed the following question to the High
Energy Physics Advisory Panel, ap-
pointed by both DOE and the National
Science Foundation: ‘“What would be
necessary to maintain the leadership of
the United States in high energy physics
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through this decade and beyond?’’ Fol-
lowing their advice, we added nearly 20
percent to the DOE high energy physics
budget to ensure optimal use of existing
facilities and the ability to meet future
demands for new experimental facilities.
This was accomplished in the midst of
severe fiscal constraints.

Nevertheless, the reports of this ac-
tion addressed the demise of a facility—
the Isabelle accelerator at Brookhaven—
to which the high energy physics com-
munity would attach high priority only if
a 35 percent increase in the budget could
be implemented.

The Administration also proposed
nearly a 20 percent iricrease in the bud-
get for space science research because
we saw tremendous opportunities for a
broad research program with the space
shuttle. We emphasized the astrophysics
and astronomy research programs avail-
able with the shuttle, including the Space
Telescope. At the same time, we asked
the planetary science community to re-
structure their program to provide more
missions at lower cost. After all, the cost
of each mission was approaching $1 bil-
lion, which was equal to the annual bud-
get of the National Science Foundation.
Our objective was to sustain a vital but
realistic effort in planetary research. Yet
to hear the space science community, we
have gutted their activities.

I am reluctant to conclude that the
science community, which I hold in high
regard, is unable to rise above the kind of
thinking that assumes that once started a
program must not only continue, but
grow, independent of scientific prior-
ities. That kind of attitude is too preva-
lent. Recently, among a group of politi-
cians who were addressing the role of
science and technology in our future, I
heard a senator attack the Administra-
tion for reducing funds for windmill re-
search as an example of how we were
cutting basic research. Faced with re-
sponses like these, how can we take
those fresh looks at research priorities
that scientists routinely do when new
opportunities for more promising re-
search come along?

The Role of the Federal Government

It is important that we not let intramu-
ral squabbles about shifts in research
priorities overshadow a far more impor-
tant aspect of scierice policy. Last year
this Administration explicitly stated our
intention of moving the federal govern-
ment out of the areas of development
and commercial demonstration activi-
ties, except where the government was

the customer. At the same time, we
emphasized the federal government’s
strong commitment to ensuring a healthy,
stable research enterprise. Our aim was
to make a clear-cut and predictable dis-
tinction between what should be public
sector and what should be private sector
responsibilities.

We had two goals in mind. The first
was to achieve what we believe is the
properly limited role for the federal gov-
ernment as well as one that makes sense
for a free-enterprise economy. The sec-
ond was to give some clear signals to the
private sector, which has to make invest-
ment decisions based on some assur-
ances of what markets will look like in
the future. There is nothing like the hint
of the government stepping in to an area
of research to effectively dissuade pri-
vate companies from putting their own
money into it.

In general, we wanted to strengthen
the government in vital activities that it
does well, such as basic research, and
get it out of those it does poorly, such as
demonstrating commercial technologies.
Perhaps the latest noteworthy example
of a misplaced government priority has
been our support for demonstration proj-
ects in fossil and solar energy. We spent
$30 billion in pursuit of programs that
had no significant likelihood of helping
achieve the energy independence to
which they were supposed to contribute.
Why did they fail? Because there was no
natural market for the products of those
expensive technologies. It is no wonder
that private industry was reticent to in-
vest large amounts of its own money to
improve the technologies.

What made the government plunge
into such ill-fated activities? There were
a number of political and social reasons,
but to my mind they were all predicated
on the wishful thinking that government
could somehow operate independent of
market forces—that it could subsidize a
technology into competitiveness. In
keeping with our policy for scierice and
technology, we are pulling back now,
removing government from demonstra-
tion projects that would be well within
the capability of private industry to make
competitive, if there is a market. At the
same time we are concentrating, and at
lower cost, on pursuing the kinds of
research that may lead to true technolog-
ical breakthroughs in energy.

This brief description of the major
philosophical elements of our science
policy is not new, but I did want to
present somte specific examples of how
this philosophy guided us in putting to-
gether the proposed budget for fiscal
1983.
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Competition from Abroad

Let me turn now to what I see as an
important part of today’s science and
technology issues. In thinking about
R & D we have to consider more than
what kinds of science and technology we
can afford in today’s economy. It is more
important to consider the reverse. How
can science and technology help the
economy?

I think the case can be made that the
weak economy we inherited is at least in
part the result of what I would call poor
or even irresponsible fiscal manage-
ment—primarily based on the idea that
we could afford any popular federal pro-
gram we wanted simply by printing more
money. The ensuing economic chaos of
inflation and high interest rates caused a
serious secondary effect: caution and
extreme preoccupation by business with
the short term.

This secondary effect, in combination
with some structural problems, has led
to serious declines in the rate of produc-
tivity growth in many of our manufac-
turing industries. Not very many years
ago these industries were the shining
example of American inventiveness and
technological wizardry. Today we find
one industry after another threatened by
strong competition from other countries,
notably Japan.

We have already seen some large in-
dustries, such as steel and automobiles,
severely battered by the competition. I
do not want to overreact to the situation
because, although our balance of pay-
ments in manufactured goods has deteri-
orated, it is still positive. But we already
face a serious problem in the loss of
American jobs, and even more important
than the loss is our inability to replace
them with other jobs. We should remem-
ber that this country, which has a suc-
cessful history of moving up the techno-
logical scale and increasing labor pro-
ductivity, expects to slough off jobs in
aging industries because it can use peo-
ple better in new industries.

The ironic thing is that some of our
technological industries are losing out to
foreign competitors in spite of the exis-
tence, in the United States, of the best
basic research establishment in the
world. Our better universities remain the
world’s best, and our graduate schools
are imitated but never equaled. More
than 300,000 foreign students attend
American universities today; they know
how good our schools are.

My first reaction to this situation is
that, despite what the economists say,
there is no guaranteed relation between
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the money spent on R & D and national
economic growth. I am not suggesting
that we can have economic growth with-
out R & D, but R & D is obviously not
in itself sufficient. Japan is a fascinating
example because it spends relatively lit-
tle on basic research but has been suc-
cessful in a way that we have not. The
Japanese have put knowledge to work.
Often it is knowledge from research ef-
forts here that they have put to work, but
any of us who have worked in basic
research know that the transfer process
does not respect national boundaries.
The best protection against this kind of
information drain is not protectionism;
it is for us to be as aggressive in apply-
ing knowledge as we are about pursuing
it.

The Japanese Dilemma

We know by now that Japan does
some things very well, but we should not
be carried away in our adulation for that
particular economic and social system.
We look at Japanese manufacturing and
wonder how we might achieve the same
kinds of process efficiencies and worker
productivity gains. But the Japanese
themselves are increasingly concerned
about their own future because they lack
the very strengths that we have in abun-
dance—creativity and flexibility. Ac-
cording to Steve Lohr in a recent New
York Times article (13 June 1982, section
3, p. 1), the traits that brought so much
success to Japan's carefully planned and
integrated industries now threaten the
country’s industrial future.

The article points out three budding
problems. First, the Japanese system of
management, which is seniority-based,
is often ill-suited to fast-moving, emerg-
ing markets. Second, their system of
corporate financing thwarts the start-up
of new, innovative industries. Third, and
1 quote Lohr, ‘“‘the country’s emphasis
on community, obedience, and uniformi-
ty, all of which have been crucial to its
highly efficient assembly lines, has dis-
couraged individual creativity and, with
it, far-reaching product inventions.”

Japanese leaders now see ominous
signs; they may face problems in con-
tinuing their whirlwind success in build-
ing new industries that capitalize on
emerging technologies. In many ways
Japan has been able to operate with far
lower overhead than we have in the
United States, Japan spends far less than
we do on defense, on social programs,
and on basic research and has been able
to allocate more of its resources to indus-

trialization. But problems are beginning
to emerge. Japan’'s celebrated worker
security system, for example, is part-
ly possible because the population is
young, with more than twice as many
people working per retiree as in the
United States and Western Europe. But
since 1949 life expectancy in Japan has
jumped from 55 to 76 years; in less than
20 years Japan, too, will be carrying
social support costs for retired workers
that are comparable to ours.

Moreover, it seems that Japanese
leaders are also worried about their rela-
tive inattention over the years to basic
research and to the encouragement of
creativity in general. Just as the United
States was able to make phenomenal
strides in technology during the war
years because of the backlog of basic
science that had accumulated during the
1920’s and 1930’s, Japan may have been
able to make its rapid industrial ad-
vances in the 1960’s and 1970’s by tap-
ping into a mother lode of new produc-
tion and manufacturing opportunities
that have now been substantially used
up. Its high-volume, carefully balanced
industrial system is fragile and highly
susceptible to shifts in technologies and
in markets. How well it will continie to
flourish without fresh creative input is an
interesting question. I am not at all sure
that we should be envious of Japanese
industrial methodology, and we certainly
should not try to slavishly copy it.

The Future of U.S. Technology

What we should be doing is capitaliz-
ing on our own substantial advantages
and letting the creativity of our science
enterprise light the way for new industri-
al innovation and development. There is
no question that our future, as a nation,
is tied to high technology. That is where
the jobs will be, and that is where the
driving force in international trade will
be. Even our premiere industry—agri-
culture—may be on the verge of a new
revolution because of developing high
technology.

Unfortunately, we have failed over the
years to take full advantage of our own
resources. Researchers in universities,
in federal laboratories, and in industry
have tended separately to pursue their
own interests and have even developed
their own internal communication net-
works. Sometimes I am not even sure
that the different scientists and engineers
speak the same language. In the short
run this inefficiency most hurts industry,
which is impeded in capturing new ideas
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that might have commercial potential. In
the long run, of course, we all suffer if
our industries cannot compete in the
international market.

We know that, as a great industrial
nation, we have made some serious blun-
ders in recent years. Mostly I think our
mistake was in taking our industrial su-
periority for granted. We assumed that
our lead was insurmountable and that
upstart economies would, at best, carve
out some small market niches that we did
not want to bother with because we
assumed that the profit was low—small
cars are an example—or that they would
take over some undesirable, labor-inten-
sive manufacturing that Americans had
outgrown. We are finally beginning to
recognize the seriousness of our situa-
tion, and we are in an excellent position
to do something about it.

Admittedly it would be easier to mobi-
lize the nation’s resources into a new
technological express in the face of
something comparable to the challenge
of a Sputnik. Still, I think by now most
people would agree that the threat of
industrial decline and the inability to
compete with other countries is a serious
threat. I am suggesting that just as we
demonstrated our national capacity to
achieve greatness with the space pro-
gram in the 1960’s, we should mobilize
ourselves for a comparable surge in in-
dustrial strength in the 1980°s.

How can we make that surge possible?
One way will certainly be to establish
closer ties between the people putting
science and technology to work and
those in basic research. We have already
introduced measures to encourage indus-
try to support some research in the uni-
versities. Now this is not simply a matter
of industries ‘‘buying’’ research from the
campus; the process involves a sharing
of ideas and of people. At the same time
that university researchers are getting a
better understanding of industrial goals,
industry should be able to offer universi-
ty faculty a chance to participate in new
kinds of research and to take advantage
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of environments that are not likely to be
found on the campus.

I am not suggesting that industrial
funds are ever going to take the place of
federal funds for university basic re-
search. The federal government recog-
nizes its responsibility and self-interest
in maintaining a strong basic research
capability. But as one who has to answer
to the questions of what kinds of returns
the taxpayers get on the billions of dol-
lars spent each year on basic research, [
am certainly anxious to help establish
mechanisms that will improve the likeli-
hood that knowledge will be transformed
into public benefit.

It is encouraging to see the apparent
reawakening of interest on the part of
businesses in making the kinds of long-
term investments in R & D that can
transform industries. Improvement in
the economy, which is the President’s
highest priority, is likely to stimulate
industrial R & D as individual firms po-
sition themselves for highly competitive
future markets. There is going to be an
extremely active and intellectually stim-
ulating interface developing between
some universities and some industries.
We are already seeing examples of this in
biotechnology. Institutions that identify
appropriate opportunities and devise
working arrangements will find them-
selves immersed in what promises to be
mainstream areas of science and technol-
ogy activity for the rest of this decade—
and probably for the rest of the century.
They will have better opportunities to
attract additional support for campus re-
search, and they will be able to attract
and retain faculty who find industri-
al laboratories stimulating and well-
equipped places to do research.

Universities cannot order up a boom
in high school students to reverse the
reality of declining college enrollments,
nor can they stop young men and women
from wanting to be engineers or stop
engineers from wanting to work for in-
dustry rather than for universities. But
contained within new institutional ar-

rangements are likely to be creative ap-
proaches to the nagging problem of pro-
viding innovative employment and re-
search opportunities for young faculty,
to problems of inadequate on-campus
instrumentation, and even to shortages
of faculty in fields with high industrial
interest,

The United States is undergoing sub-
stantial change. Although political poli-
cies may shift the timetable a little in one
direction or another, it was inevitable
that sooner or later we would have to
face up to the rise of highly competitive
industrialism among other ambitious na-
tions. These are definitely not challenges
to be taken lightly, but there is every
reason for us to take them on boldly.
Scientists and engineers must be the
boldest of all.

As schoolchildren we were taught that
the phenomenal growth of the United
States as an industrial nation was primar-
ily a product of abundant raw materials
and plentiful, cheap labor. That is not the
whole of it. Embedded in our society
even a century ago were two more im-
portant driving forces: a free-enterprise
system that thrived on innovation and
invention and a form of society that
encouraged and admired independent
thinking and creativity.

The Reagan Administration is commit-
ted to maintaining the world’s strongest
scientific and technological base. At the
same time, a new spirit of innovation
must rise from within the scientific and
technological communities. Merely to
fall back on the patterns of reaction to
our last great technological challenge,
Sputnik, is not an adequate approach to
meet today’s challenges. We in the sci-
entific and technological communities
must respond with new vigor and new
vision. I have no doubt that we can do
so; we must first recognize, however,
the unique elements of today’s chal-
lenges and devise new, creative mecha-
nisms to address them. It will not be
easy, but the lessons of the past year
convince me that we can do it.
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