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Mr. BoUCHER. Thank you very much, Ms. Johnson.

We welcome now our first of witnesses: Dr. William H.
Danforth, the Co-Chair of the National Science Board Commission,
on the future of the National Science Foundation, and Chancellor
of Washington University in St. Louis, Missouri; and Dr. James
Duderstadt, Chairman of the National Science Board and president
of the Umvarmty of Michigan at Ann Arbor.

Without objection, your grepared statements will be made a part
of the record, and we would welcome your oral sum

And, Dr. Danforth, we'll be plaasedtubegmwlﬂlyuu

STATEMENT OF DR. WILLIAM H. DANFORTH, CO-CHAIR, NA-
TIONAL SCIENCE BOARD COMMISSION ON THE FUTURE OF
THE NATIONAL SCIENCE FOUNDATION, AND CHANCELLOR,
WASHINGTON , ST. LOUIS, MISSOURI; ACCOM-
PANIED BY DR. JAMES J. DUDERSTADT, CHAIRMAN, NA-
TIONAL SCIENCE BOARD, AND PRESIDENT, UNIVERSITY OF
MICHIGAN, ANN ARBOR, MICHIGAN

Dr. DANFORTH. Mr. Chairman, thank you very much. 'm William
Danforth, Chancellor of Washington University—

Mr. BDUCHER And let me ask if you wnuld turn your microphone
on, we'll hear you a bit better. Thank yo

Dr. DANFORTH. Thank you, Mr. Chmrman I'm William Danforth,
Chancellor of W University in St. Louis. It's a pnﬂlege
to speak here before panel today, and it was also a privilege
to be co-Chair of the fuur month study of the National Science
Foundation conducted with a talented group of business people and
academics, and in the next few minutes I shall try to hit a few high
points of our report, offer some personal conclusions, and respond
to the questions raised in your letter.

First, it's important to put the National Science Foundation in
ﬁmpectwe The NSF npends about $2 billion annually on research

at is about 3 percent of the total Federal research and develop-

ment e&:genditures of $76 billion. It's about 1 percent of the na-
tional R&D expenditures. The NSF spends $487 million on science
and math education. The Department of Education spend $14 bil-
lion on all of education. These relatively small expenditures of the
Foundation might be thought of as like a vitamin, a small ingredi-
ent essential to the health of American science and erﬁmeanng

Now the National Science Foundation has a s respnnslbﬂ-
ity, one might say a special niche in the total Federal R&D

am. The niche has scientific research and research -

ament.al to the ettﬁneenn g processes. How that niche is exploited

lmportant too e monies have been spent largely in the Na-
tion’s universities with the of tal:g)mﬁl into the brain power of
the country’s scientific minds, askin eir ideas and proposals,
and then dlng the very hest In way, the Foundation is de-
pendent on the creativity of a large number of minds rather than
on the ideas of the few, however wise those few might be.

Moreover, it supports the infrastructure and keeps alive a
science and engineering establishment ready for problems and op-
portunities as they come along. Today the NSF funds most of the
underlying science for chemistry, geosciences, mathematics, phys-
ics, engineering, as well as important areas of biology, computer
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science, and the social behavioral and economics sciences, where it
has sparked innovation.

It is for practical purposes the sole funder of ecology, evolution,
and systematic biology. These are areas that are so important to
dealing with the environmental problems.

I could make similar remarks about the educational pro s of
the Foundation. Their special niche is to improve math and science
education. The programs have been and must continue to be coordi-
nated with the ggparﬁnent of Education in order to continue to get
the most leverage from the relatively small amount of dollars
spent.

Our Commission believes that the NSF just can’t be thought
about in a vacuum. Rather, it's important to understand how the
%em:}f fits into the total Federal effort in science and technology.

e suggested that the National Science Board recommend a
stronger national science glicy cweﬁgﬁescience and technulgiy
that goes beyond the NSF. Presumably, President’s Science Ad-
visor, working with Co s, would be the individual to take the
lead, but of course the NSF and the NSB would participate and
play an important role in the development of such a icy. The
NSF should sup both the needs of the Nation and the Founda-
tion’s special role in a coordinated, overall governmental program.

Some have worried that, whatever the quality of the NSF-sup-
ported research, American mr;%g'mtions are not recognizing and
using the ideas coming from it. We do not agree. The report reads,
“Failures in the marketplace have not been the result of slow
transfer of academic science to industry. In fact, American firms
have been the first to commercialize virtually all innovative prod-
ucts, but have lost market share to competitors with shorter prod-
uct cycles, lower costs, and superior quality. All manner of other
more important factors, inclucﬁ'ng the stewardship by American
business, far outweigh whatever could be traced to the technology
itself or the technologists.”

Now by no stretch of the imagination do we mean that the trans-
fer of ideas back and forth between universities and industrial sci-
entists cannot be improved. On the contrary, we suggest several
ways of doing so; for example:

More scientists from user communities, especially from business,
miight git on the NSB, therefore, playing a greater role in setting
policies and evaluating results.

Exchange of people between industry and academia could be
stepped up.

ﬁxsinnedand dissemination of knowledge and skills could be
ened.

The development of joint science, engineering, and management
programs should be encouraged.

e world is changing; the NSF must adapt and change. Its pri-
orities must evolve along with the Nation’s needs and with science
itself. Our committee reaffirmed the basic mission of the NSF. We
believe that the missions in the NSF spelled out in the enabling
legislation as amended are broad enough to allow for these adjust-
ments. We believe, further, that the traditional focus and the large
goals of NSF are as important as ever and are likely to become
even more important as American industry and corporations are
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Mr. BoucHER. Thank you, Dr. Danforth.

Dr. Duderstadt?

Dr. DUDERSTADT. Thank you, Mr. Chairman. I'm Jim
Duderstadt, Chairman of the National Science Board an sident
of the University of Michigan. And I'd like, first, to thanﬂre ou for
the opportunity to testify on the mission of the National Science
Foundation, but beyond that, to thank you and Chairman Brown
for taking on the difficult task of exammmg the implications of the
new and possibly even more comprehensive vision of national
science policy in our Nation’s future.

As you are aware, the National Science Board itself serves dual
roles, both as the Board of Directors of the National Science Foun-
dation and as well as the body with the responsibility for the devel-
opment of broader science policy. It was in this latter role that the
Director of the National Science Foundation, Walter Massey, ap-

ched us with a request that we examine the impact of the
great ch of our times—political, social, and economic—in a do-
mestic 5 indeed, mternatmnal mntexl;, the impact of those
ch on scientific research and education and on the future of
the National Science Foundation. We agreed that the most effective
approach to do this was to establish an external commission, a
commission on the future of the National Science Foundation, and
we asked Chancellor Danforth and Robert Calvin of Motorola to co-
chair this effort.

This Commission was charged with providing an independent as-
sessment of the effects of a rapidly cﬁ:mg‘mg world on the NSF's
mission and recommending ible changes in the activities, the
mission, the function of the NSF and the National Science
Board itself. Dr. Danforth has Epoken djrecﬂikt: the report, “A
Foundation for the 21st Century,” but I would like to take this op-
portunity to thank him and his cullm:fues once again for a y
magnificent effort under rather considerable time pressures and
other constraints to respond to the charge and acknowledge that
they have provided a rep-orl: that will serve as an important frame-
work for developing a longer-range strategy for the Foundation.

As Dr. Danforth mentioned, the Commission strongly reaffirmed
the fundamental importance of continuing the NSF's basic mission
of supporting first-rate research, identified and defined by the best
researchers in the academic research community; that is, stressing
curiosity-driven, peer-reviewed activities. But at the same time,
they also underscored the importance of supporting key strategy
areas in response both to scientific opportunities and the need to
meet national ;

The Commission identified a series of issues and recommenda-
tions that deserve and will receive further deliberation by the
Board and, indeed, the broader scientific community: how we can
better support evolving research fields, taking into account the in-
creasing interdisciplinary nature of research and teaching, the is-
sues of grant size, of im science education, of know edge dif-
fusion, the increasing cies am the many stages in
technology development, e v critical facilities infrastructure
needs of modern scientific rese :

And, yet, as Dr. Danforth has also mentioned, the Commission
also acknowledged that today we find the NSF budget inadequate
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James ]. Duderstadt
Chalrman, National Science Board

The establishment of an external commission by the
Mational Science Board is a remarkable event. Over the
pas 40 years the Board has established external com-
missions on only a handful of occasions when cir-
cumsiances suggested the nesd for an impartal and
expert consideration of significant lasuca of national

In the context of long range planning discussions with
the National Science Boand, the Director of the National
Science Poundation, Walter E. Massey, explored with
the Board the challenges facing NSF in the future and

Commission on the Puture of the National Science
Foundation.

As the Commission notes al the outset of its repon, the
transformation of the political, economic, and sockal
contexn oocurring both domestically and abroad is
changing how we as a society view and suppon schence
and enginecring rescarch. The Commission stresses the
fundamental imporance of the MNational
Schence Foundation's basic mission of supporting first-
rale research, identified and defined by the best re-
searchers within the academic research commundty. Al
the same time the Commission also underscores the Im-
mﬂmk&mﬂ:mﬂmh
ﬂ scientific oppomunities to meet natlonal

The report notes that the challenges the National
Science Foundation faces go to the core of our assump-
tions about the role of sckence in our society, In the con-
text of enhanced public confidence in and support of
science and engineering research the Foundation must
bener position itself to respond to sirategic reseanch op-
portunitles. Strong linkages between research and
education will be critical 1o this endeavor, as will mone

effective pannerships berween the academic reseanch
community and other sectors of our sockety such as in-
dustry and govemment.

Throughout the repor, the commission identifies chal-
lenging issues that will require N5F atention. These
inchisde evolving rescarch fields, interdisciplinary oppor-
tunities, increasing dependencies among stages in tech-
nology development, grant size, student support,
improved sclence education, knowledge diffusion and
facility needs. Yt the Commission also acknowiedges
that the NSF budget is inadequate (o support even its
present and programs and that the Na-
thonal Sclence Foundation will find it difficult 1o
respond 10 these new challenges without an increase in
resources.

From this perspective, the Commission strongly recom-
mends that the NSF's responsibilities and opportunities—
both present and proposed—and its budgetary needs
be examined within the context of a newly conceived
Federal R&D budget capabie of responding to national
needs, To this end, the Commission unges that its recom-
mendations be considered by the MNational Science
Board in the context of the Board's own responsibilicy
1o develop and carry out national policy for science and
engineering research and education more broadly,

The Commission report affirms the imporance of the
H5F's historical mission, provides an excellent stanting
point for asseasing the new environment for reseanch
and education, and offers recommendations for meet-
ing the needs imposed by these changes. The wisdom
contakned in the pages that follow will inform discus-
skona within the Boand and the broader sclentific com-
munity on issues important to both the National Science
Foundation and 1o the nation.




































































































































































































































































































































































































































































































































































































































































































































































































































































































