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THE WHITE HOUSE

WASHINGTON

July 3, 1991

MEMORANDUM FOR JOHN H. SUNUNU M/
FROM: D. ALLAN BROMLEY M

SUBJECT: ROBERT WHITE OF NAE

On the basis of everything I have been able to determine the attached Technology
Review interview with Bob White is an accurate portrayal of his views. You will note
that in general he is very supportive of the Bush Administration.

I think that the view that he was negative developed about the time Leon Lederman
of Chicago was advocating his immediate doubling of the physical science budgets and
Leon Rosenberg of Yale was telling everyone that "biomedical science is burning." In
all this flap some of the radio and TV folk appear to have picked up only the last
part of Bob’s frequent statement that "too many scientists and engineers were chasing
too few research dollars" (see page 41 of the attached interview) and included Bob as
one of those who was greatly exercised over "too few dollars."

It bears noting that Bob was not responsible for the headline on the enclosed
interview!

I have known Bob for many years and was, I remember, very surprised by this since I
have always considered him a very solid citizen endowed with wisdom and common
sense.

I have also talked with him during the past few days at an NAE breakfast prior to
my talking to the Presidents of the assembled engineering societies and was again
convinced that there has been a major misunderstanding here.

To the best of my knowledge and belief Bob has been, and remains, a strong
supporter of what we are trying to do in the Bush Administration.

You may want to give him a call at your convenience because he is quite upset to
think that the White House has him miscalibrated.

Attachment
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TR: How do you support your contention
that research in this country is, overall, pret-

ty well funded?

WHITE: In 1990, both the public and pri-
vate sectors spent $150 billion for the sup-
port of R&D across the board, not just on
academic research. That’s a 61 percent in-
crease over the preceding decades in cons-
tant dollars. And even if you discount the
very large fraction of the R&D expenditure
by the federal government for defense, the
amount is still larger than any of our indus-
trial partners or competitors. The country
has over 200 research universities, and 35
of them have research budgets exceeding
$100 million. Government laboratories
have also grown remarkably. Additional
resources of course would help. But I have

seen no clear justification for requesting a
doubling of the funds for R&D.

TR: If we have a burgeoning research com-
munity, and we spend more money than
any of the countries we do business with,
why do so many people feel so many scien-
tists feel so threatened?

WHITE: The problem is simple: In acade-
mia, where the problem is acute, we appear
to have too many scientists and engineers
chasing too few research dollars. It is evi-
dent in statistics that indicate the low suc-
cess rate that scientists and engineers have
in getting their work funded. Almost all
fields have suffered significant drops in the
proposal success rate. At the National In-
stitutes of Health, less than one in four ap-
proved applications actually receives
support. The question is, are there too
many scientists and engineers, or is there
too little money?

TR: Well, which do you think?

WHITE: Some of both. It’s quite clear we’re
going to have to live in a constrained fed-
eral budget environment. That means we’re
going to have to adjust the other side of the
equation. And that side of the equation is

the production rate of scientists and en-
gineers who follow careers in academic
research.

TR: You have compared the production of
academic researchers to the fable of the sor-
cerer’s apprentice.

WHITE: Yes. In the Disney movie Fantasia,
a sorcerer’s apprentice sets in motion a mul-
tiplying army of brooms carrying buckets
of water that become a flood. In a way, the
same thing has happened here: the nation
has loosed a flood of scientists and en-
gineers who seek careers in academic
research. Over the decade from 1977- 1987,
the number of doctoral scientists and en-
gineers in academic research and develop-
ment increased 65, from approximately
94,000 to 155,000. This is a phenomenal

increase.
TR: And this has gotten out of control?

WHITE: At any given time a faculty mem-
ber may have about five doctoral students
under his or her tutelage. Assuming that
two complete their work each year, then
even if only one-third of the graduates go
go into academic research, there is about
a 15-fold replication over a teaching career
of 20 years. Faculty members train many
students in their own images. And many of
these students aspire to remain in academia,
doing research and teaching. Each seeks
funding support and funding is unable to
keep pace. That fundamentally constitutes
the problem.

TR: What should these PhDs do instead?

WHITE: One would think that if we’re
producing scientists and engineers at the
PhD level, we have a marvelous opportu-
nity to upgrade the quality of our science
and engineering staffs in industry and
government laboratories. Government
laboratories are having a very difficult time
attracting top-level talent. And the econom-
ic effectiveness of many indusgries is large-
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ly dependent on their technological capa-
bilities. So there are outlets for scientists
and engineers other than to continue do-
ing research in academia.

TR: Can’t PhDs often get more money
working for industry than for a universi-
ty? What further incentives are needed to
get them to leave academia?

WHITE: Industry does not actually pay
much of a premium for PhDs. In fact, over
a working lifetime in industry, a scientist
or engineer with a doctorate doesn’t make
that much more than one with a master’s
degree. This suggests that the economic in-
centives are weak. Industry and govern-
ment might take this opportunity to
upgrade its entire technological work force.

TR: You faced that choice personally,
didn’t you—you got a meteorology PhD,
and then left academia. What persuaded
you to make the move?

WHITE: Well, my professor, Henry
Houghton, sat me down—he was a won-
derful human being, head of the Depart-
ment of Meteorology at MIT—and we had
along talk. He said the department was not
going to be hiring many people, but that
there was a big world out there with great
opportunities for people well-trained in
meteorology. He advised me to make a
move and set out on a different kind of
career. | was a little upset by that, because
I had my eyes set on staying in academia.
But it was good counsel.

TR: So more professors ought to be nudg-
ing their students out of the ivory tower?

WHITE: Yes, but you have to have the
receptors out there. There has to be some
place where the young PhD can go and get
a rewarding and exciting job.

TR: I can see why an excess of PhDs in
academia would be bad news if you are one
of them. But it would seem to be great for
the nation—it becomes a buiyer’s market for
research talent, and the taxpayer is the
buyer. ’

WHITE: That’s true—especially if scien-
tists and engineers put their minds toward
advancing the economic effectiveness of
this nation. Many universities are quite pre-
pared to do that. MIT is a good example,
trying to combine its manufacturing pro-
gram with its management school in its
Leaders for Manufacturing program. And
you see that happening at universities across
the board. Many universities recognize
some of the central problems in this coun-
try, and they are seeking to help. This great
pool of trained people that we've been
producing is a marvelous opportunity for
us to begin to increase technological capa-
bilities across the board, whether in govern-
ment agencies or in industry.

TR: Since industry benefits from doing
R&D, companies would seem to have an
incentive already to hire more scientists and
engineers. What further incentives are
needed?

WHITE: I think industry has to recognize
that they need to build up their R&D capa-
bilities. Obviously, some industries invest
substantially in R&D. But you can find
many industrial sectors that have invested
minimally—the construction industry, for
example, and machine tools. As a result,
U.S. industry loses market share. The U.S.
machine tool business lost much of its mar-
ket share because of a failure to conduct
R&D and to exploit R&D that had been
taking place at universities and elsewhere.

TR: You would think that these industries
would have a market incentive to preserve
themselves. Since that incentive seems not
to have worked, what else should be done?

WHITE: There’s no silver bullet. It is not
solely a matter of R&D. We need economic
policies that will encourage industry to
make investments in R&D. And we need
to improve the management of technolo-
gy. The recent book by Daniel Roos and
others at MIT—The Machine That
Changed the World—documents beautiful-
ly some of these technology management
issues. Also, government needs to play a
larger role in the support of generic tech-




nologies important to our industry and the
economic effectiveness of the country in the
global marketplace.

TR: Do you think the government is start-
ing to take on that role?

WHITE: Yes, I'm encouraged. I'm very
pleased with what I see as a gradual change
of view in the government—for example,
the recent issuance by the White House
Office of Science and Technology Policy of
their first technology policy. I'm also
pleased with some of the new directions in
the proposed FY 1992 budget.

TR: Particularly —?

WHITE: I'm pleased that the high-
performance computing initiative has
received an increase of some $150 million,
or 30 percent, to help establish American
preeminence in this field. Another good
sign is the increase in the budget for the Ad-
vanced Technology Program in the Nation-
al Institute of Standards and Technology,
which provides grants for development of
generic technologies. The NSF’s invest-
ments in engineering and science and tech-
nology research centers have been
additional steps in the right direction. We’re
beginning to see the emergence of efforts
by the federal government to focus fund-
ing on areas of technology that are impor-
tant to the long-range industrial health of
this country.

TR: So it’s an industrial policy?

WHITE: Hardly. We need to define our
terms. Former Secretary of Defense Harold
Brown, when asked how he would distin-
guish between an industrial policy and a
technology policy, suggested using as an ex-
ample the development of U.S. agriculture.
In the early days, the government supported
agricultural research and extension
services—a technology policy. Government
expenditures supported generic technolo-
gies that could be used by farmers to in-
crease their productivity. Today, the federal
government provides large subsidies for
agriculture for a variety of reasons—to pro-

tect some growers against foreign compe-
tition, to ensure adequate income for farm-
ers, and to achieve other national
objectives. That’s industrial policy.

TR: Focusing on specific areas of generic
technology means either adding signifi-
cantly to the overall budget, which you ad-
mit is unlikely, or taking money away from
other areas.

WHITE: If we are to live with a constrained
budget, some criteria for funding priorities
need to be established. I'm suggesting that
one important criterion has to be the con-
tribution of R&D investments to the eco-
nomic growth of this country. Accepting
this criterion puts you in a position to rank
investments, and would suggest focusing
money on key technology areas.

TR: If you're going to focus on near-term
economic effectiveness, that would seem to
leave basic research out in the cold.

WHITE: I am not suggesting that economic
effectiveness be the only criterion. We also
need to ensure the education and training
of talent, and we need to invest funds in the
continuing search for new knowledge.
Also, I am not drawing a distinction be-
tween basic and applied research. Let’s take
a generic technology field—say, optoelec-
tronics. There are many basic optoelectron-
ic phenomena that need to be better
understood. So investments in basic science
that can illuminate some of the fundamen-
tal processes would be enormously helpful.
And historically, developments in practical
technologies have often opened up whole
areas of basic research. The invention of the
steam engine helped the discovery of the
laws of thermodynamics, not the other way
around.

TR: Still, you would seem to have little use
for fields of research with only weak con-
nections to generally useful technology—
astronomy, say.

WHITE. I don’t say that at all. Every soci-
ety has an obligation to make substantial
investments in understanding the world
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about it—whether it’s understanding the
processes that govern the universe or fun-
damental human biology.

TR: But it seems inescapable that there will
be winners and losers.

WHITE: There always are, even in today’s
allocation of resources. It is not a question
of “either-or.” Given the magnitude of the
investment in R&D in this country, we
should find it possible to focus more of our
resources on areas that contribute more
directly in the long run to our economic ef-
fectiveness.

TR: You've suggested creating a pool of
funds by skimming 1 percent off the
research budget of every federal research
project.

WHITE: | was trying to illustrate what
could be done by focusing even a modest
amount of resources.

TR: One obvious area of enormous expen-
diture is defense. Sixty percent of the pro-
posed R&D budget would be for defense.
Is that too much?

WHITE: You have to realize that a lot of
what the DOD classifies as “research” is not
what most people would call research. A
large fraction of it goes into procurement
and prototyping. In fact, the Academies of
Sciences and Engineering have told Con-
gress that our public policy is being skewed
because a large amount of R&D resources
in the Defense Department is not what one
would normally call research.

TR: Still, a large fraction of the country’s
R&D budget is funded by the military.

WHITE: True. Much Defense Department
R&D is on “dual-use” technologies, which
have civilian as well as military uses. If you
look at this year’s budget, there’s DOD
money for the high-performance comput-
ing initiative and for R&D in manufactur-

ing, both of which are obviously dual-use. -

The Defense Department pumps $1 billion
a year into basic science. That’s 50 percent

of the amount the NSF pumps in. A good
chunk of this money goes to the universi-
ties. The Defense Department is now a big
supporter of university research that is not
tied to immediate defense needs.

TR: So the military is doing its share to
keep research healthy?

WHITE: My view is that the Defense
Department has a larger obligation than it
is at present discharging to ensure the vi-
tality of the academic research enterprise.
It is one of the nation’s biggest users of the
output of R&D and of trained personnel,
and so should be spending more money on
academic basic research.

TR: You have expressed some concerns
about the state of the competitive grants
system for deciding where R&D money
gets spent. Why?

WHITE: Our competitive grants system
serves us very well. But there are some
problems. For example, the peer-review
system for giving out research grants is be-
coming overloaded.

TR: Why?

WHITE: There is an increasing number of
proposals being submitted that need to be
evaluated and peer reviewed. The proba-
bility of any individual proposal’s success
goes down. The logical thing for a grant
seeker to do is to submit more than one
proposal. That’s what’s happening, and a
National Science Foundation report says
the system is under stress.

TR: If the peer-review system is overload-
ed, is it still serving its function of making
sure that funding goes to the most deserv-
ing people?

WHITE: Generally it is. One concern I have
is that young investigators too often are un-
able to get funds for their work. The peer-
review system disadvantages the young in-
vestigator who doesn’t have a track record.

TR: How might we attack that problem?




WHITE: The government should set aside
federal money specifically for young inves-
tigators. Some of that is happening already;
for example, the National Science Founda-
tion gives out about 100 Presidential Young
[nvestigator awards each year.

TR: But that’s not enough?

WHITE: I'd like to see more. And that pro-
gram requires matching funds. NSF pro-
vides some money, then the awardee has to
obtain matching funds from industry or
other private sources. Another remedy
would be to provide institutional grants
directly to universities, which could then
allocate them to young researchers.

TR: Why would that help?

WHITE: The knowledge of who the
promising young scientists and engineers
are is much better at the local institutional
level than at the federal level. Institutions
could make sure that their bright young
researchers get some initial resources—
some seed money—which would give them
the track record they need to compete for
federal funding. On the other hand, some
faculty members think institutional grants
are not the way to go.

TR: What are they worried about?

WHITE: They’re concerned that universi-
ties might divert the money to other
research purposes—that the funds might go
to inferior proposals unsuccessful in the
federal grant process.

TR: What other suggestions do you have
for revising the research funding system?

WHITE: The defense industry offers a use-
ful model. Each year, defense contractors
negotiate with the government a certain
fraction of their overhead funds that can be
used for independent research and
development—IR&D. We don't do it for
university contracts and grants. We ought
to look into it.

TR: You have said that the R&D enterprise
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is heading for a “shakeout,” something like
what industries go through. An industry
shakeout usually means that weaker com-
panies drop out of the market. What do you
see happening in R&D?

WHITE: If the federal competitive grant
process is indeed merit based, and if funds
are tight, then a shakeout is inevitable.
Weaker proposals aren’t going to get fund-
ed. And the universities will have to decide
what they’re going to do with those peo-
ple in the academic community who aren't
competitive in acquiring funding—
universities don’t have enough resources to
carry them for long.

TR: Will only the best and richest univer-
sities be able to keep doing research?

WHITE: Certainly the best, but not neces-
sarily the richest. We have a very large num-
ber of universities that maintain a broad
spectrum of R&D programs. The quality
of the R&D varies from field to field. It may
well be that a university recognizes that one
of its departments is not competitive and
decides to focus its resources on areas of
strength. When you have a shakeout in in-
dustry, you take a look at what your strong
and weak lines of business are. You preserve
the good—in fact you may build up and
strengthen those areas with comparative
advantages. | hope we will manage the
shakeout wisely so that what we preserve
are the strong elements of our R&D enter-
prise, wherever they may exist.

TR: How will this shakeout come about?

The growing number of
academic researchers is
straining the federal
Junding system. A shift
into industry, says
White, would both
relieve stress on the fed-
eral R&D budget and
belp focus research on
economically important
areas.
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Despite complaints from
the scientific commun-
ity, federal support for
R&ED bas been growing
steadily and far exceeds
that of our economic
compeltitors.

WHITE: It’s going to be up to individual
universities, deans, department heads and
boards of trustees. I've been at universities
where they have closed down departments
and opened new departments—all as a
function of estimates of what was impor-
tant, what they could do well, and what
they couldn’t do well.

TR: One of the options a university has is
to turn directly to industry to get funding.

WHITE: Yes, that’s happening more and
more.

TR: Isn’t there a threat to academic in-
dependence if universities become key ele-
ments in economic development?

WHITE: As far as I can see, and from what
our studies at the academies indicate, there
have been few distortions of the R&D en-
terprise in universities as a result of indus-
try support. I think industry has
approached support of university R&D in
a statesmanlike and open way. Universities
have been jealous of their independence
and academic freedom and are careful not
to allow the availability of funds to torque
their R&D programs. But the danger ex-
ists. If there is a serious shakeout, there will
be a temptation to torque research pro-
grams to acquire funds. Then you have a
problem.

TR: And what do you do about it?

WHITE: That’s a matter that each univer-
sity administration must cope with in its
own way. Some universities see themselves
as important elements in economic de-
velopment, others are much more con-
cerned that they remain independent places
for education and training of students, and
for the conduct of basic research.

TR: An international issue also arises: If
the university is an element of a program
to make the country more economically
competitive, then it hardly makes sense to
share its research with, say, the Japanese.
Doesn’t that subvert the principle of open
communication among researchers?

WHITE: I understand that there are con-
cerns in some parts of Congress about ac-
cess of industrial competitors, like Japanese
corporations, to R&D that has been sup-
ported largely by taxpayer money. That is-
sue has especially been joined at MIT. My
view is that as long as the principles of aca-
demic freedom are observed, and as long
as the research program is not torqued, and
as long as there is no favored access for for-
eign corporations, the country benefits
from support of our universities by foreign
corporations. It’s more important for the
country to have an intellectually vibrant
university system than it is to try to builc
walls around the university. That doesn’t
make any sense for a university. The infor- |
mation it produces is available to anyonc |
through the world pool of knowledge. |

TR: Many research scientists and engineer:
believe that too much money is going int« ‘
“megaprojects” like the superconducting
supercollider (SSC) and the Human Ge |
nome Project. Do you think the balanc
ought to shift back in favor of individua

researchers?

WHITE: I think the big-science, little
science issue has been blown out of propor
tion. Many of the big-science activities hav
been proposed by individual scientists be
cause they needed to do frontier researct
The SSC, the astronomical observatorie:




and the planetary space probes are good ex-
amples. Where did the proposals for these
big-science activities originate? They came
from individual scientists who said, we
want to work at the cutting edge of science,
and we need the following facilities to do
that research. Who do you think uses the
telescopes? It’s the individual investigators.
[ happen to be very familiar with the Na-
tional Center for Atmospheric Research in
Boulder, Colorado. That’s a big center. It
serves hundreds of individual university
scientists who couldn’t do their work other-
wise, whether it’s the use of an aircraft, or

" a very large scale computer, or a field ob-

serving system.

TR: But it is, as you’ve said, a zero-sum
game: if you're putting money one place,
it follows that you’re not putting it some-
where else. ’

WHITE: Not in the past. The budget for
individual investigators has been going up
and the budget for big-science projects has
been going up, too. Scientists and engineers
out there would probably like to see a
higher rate of growth for individual scien-
tists than they have.

TR: Do you think the growth of “pork-
barrel science” is changing the image of
science in this country?

WHITE: | worry about that. With the
growth of lobbying groups, and with one
discipline taking on another discipline, the
scientific community is in danger of look-
ing like just another special pleader for
funding.

TR: Isn’t that what it is?

WHITE: But science and engineering are
held in special regard because of the recog-
nition that investments in research and de-
velopment have paid off handsomely for
the nation in improved health care, higher
standards of living, jobs, and economic
growth generally.

TR: You think research is losing that spe-
cial stature?

FEDERAL R&D SPENDING

The nation would spend  would continue to

$76 billion for R&ED in  dominate the funding
fiscal 1992 under the picture, but NASA, NSE
administration’s pro- and the National Insti-
posed budget, an tutes of Health would see
increase of 13 % over big gains.
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WHITE: Yes, there is that danger. We have
an obligation to justify our requests for
funds more specifically. It is not sufficient
to claim entitlement to as much money as
is necessary to support every good scien-
tist in the country because we contribute
so much to the understanding of the world
and to long-term economic development.

TR: When you say justification, you mean
economic payback?

WHITE: Yes, in the long run, investments
in research and development have to have
an economic, social, or defense payback.
Science and engineering research, like any
other activity in this country, has a social
purpose, and it must justify expenditures
in ways that can be understood and lead to
the social and economic betterment of the
country. In using the term “social payback,’
I also mean that all societies have an obli-
gation to make an investment in the search
for understanding of the natural process-
es of our universe—the search for
knowledge for knowledge’s sake. B
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