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Chemistry References from Wile

WILEY The source for all your technical needs...Now on 15-Day FREE Exam!

Forfhcoming)

POLYMER HANDBOOK

3rd Edition

Editors: J. Brandrup and E.H. Immergut
This guide covers all the data related to poly-
merization and de-polymerization. It contains
data relating to characterization of polymers in
solution and the solid state. Tables summariz-
ing the physical properties of important poly-
mers, such as synthetic polymers, oligomers,
polysaccharides and derivatives areincluded, as
is a section on comtemporary thermoplastic ma-
terials. Provides the most comprehensive source
of polymer data for work involving theoretical,
experimental and commercial polymer studies.

0-471-81244-7
$150.00 (tent.)

approx. 1800 pp.
6/89

COLLOIDAL SYSTEMS
AND INTERFACES

S. Ross and I. Morrison
Sections include particulates, interfaces, stabil-
ity of dispersions, and disperse systems. Basic
information for each topic includes: descrip-
tions and definitions, explanation of elementary
concepts, and extensive references

"...an important new

- Polymer News

0-471-82848-3 1988 $49.95

422 pp.

RADIOACTIVE WASTE
MANAGEMENT

R. E. Berlin and C. C. Stanton

Emphasizes the environmental aspects of dis-
posal technology and the remediation of con-
taminated sites. This book focuses on the cur-
rent environmental, socio-political andregula-
tory issues involved as well as the technical mat-
ters. Provides acomprehensive review of radio-
active waste management to be used by both
practitioners and students in the field.

0-471-85792-0 1989

444 pp. $75.00

and easy to read book."

STRUCTURAL ANALYSIS AND DESIGN OF PROCESS EQUIPMENT
2nd Edition

722 pp.

CROSS FLOW FILTRATION
THEORY AND PRACTICE
J. Murkes and C. Carlsson
Discusses low shear filtration and the more
sophisticated and efficient high shear filtration
Highlights the differences and comparative mer-
its of the two options, and places both in the
context of traditional membrane technology.
0-471-92097-5 1989

133 pp. $67.95
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s Industrial Health & Safety

THE SOLID WASTE HANDBOOK
A PRACTICAL GUIDE

Editor: W.D. Robinson
“This handbook provides technical data and prac-
tical guidance on legislation, regulation, plan-
ning finance, technologies, operations, econom-
ics, administration, public perception, and trends
for the future. Itassessestechnologies, revealing
what works, what fails, and why."

- Applied Mechanics Review
0-471-87711-5

1986 $87.50

811 pp.

M.H. Jawad and J.R. Farr
“This is a ‘gem’ of a book.”

- Journal of Vessel Pressure Technology
This work introduces the tools of the trade; outlines the theory of
plates and shells; details the analysis and design of components; covers
: design and analysis of specialized equipment and includes a new chap-
: ter on power boilers. New topics include: toughness criteria, design
of expansion joints, and tube-to-tube sheet paramenters.

0-471-62471-3

1989 $89.95

POLYMER MATERIALS

AN INTRODUCTION FOR
TECHNOLOGISTS AND SCIENTISTS
2nd Ediiton

C. Hall

A systematic presentation of polymer proper-
ties relevant to industrial applications.
0-470-21092-3 1988

243 pp. $39.95

ION EXCHANGE FOR INDUSTRY
M. Streat

Provides up-to-date research on ion exchange
technology in areas such as water treatment,
pollution control, nuclear applications, hydro-
metallurgy, environmental protection, and
chemical and allied industries.
0-470-21127-X 1988

658 pp. $94.95

PRINCIPLES OF ACCIDENT AND
EMERGENCY MANAGEMENT

L. Theodore, J. Reynolds and F. Taylor
Addresses the public concernregarding the po-
tential consequences of catastrophic accidents
at chemical and/or petrochemical plants, such
as fires, explosions, hazardous and toxic spills,
equipment failures and emissions. This book
focuses on obtaining a better understanding at
both the industrial and regulatory level.

0-471-61911-6
$75.00 (tent.)

approx. 650 pp.
5/89

Order through your bookseller or write to:
Caryn Miske, Dept. 9-0458

Prices subject to change

and higher outside the U.S.

BWILEY

John Wiley & Sons, Inc.
605 Third Avenue
New York, NY 10158

FOR FREE 15-DAY EXAM CALL TOLL-FREE
1-800-526-5368
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LETTERS

Energy consumption

SIR: In reference to Joseph A. Counsil’s
letter (C&EN, Jan. 30, page 2), there are
other, major problems regarding the re-
lationship between energy consump-
tion and economic activity in an increas-
ingly service-oriented economy.

However flawed older energy con-
sumption statistics may be, we tend to
ignore the importance of fuel wood and
animal fodder in the 19th and early 20th
centuries. John Fisher has presented
these data usefully in his “Energy Crises
in Perspective” [Wiley, New York
(1974)].

Over the years we have come to mea-
sure energy consumption with increas-
ing accuracy and to place commensurate
confidence in government statistics on
some energy subjects. However, as those
who study economic activity have ob-
served, no such confidence is warranted
when discussing the gross national
product. Thus measures of ratios be-
tween energy use and gross national
product should be regarded as suspect;
this was first emphasized by Peter Gut-
man (“The Subterranean Economy,” Fi-
nancial Analysts Journal, November/De-
cember 1977). Gutman later believed
that real economic activity exceeded of-
ficial gross national product 14%. (The
overwhelming portion of the under-
ground economy consists of otherwise
licit behavior and is not much affected
by the level of criminal enterprises.) Ed-
gar Feige, who set out to disprove Gut-
man (“How Big Is the Irregular Econo-
my?” Challenge, November/December
1979, page 5), now thinks that Gutman
systematically underestimates the off-
the-books economy by a factor of two
thirds (Business Week, April 5, 1982, page
64).

But Gutman and Feige do agree that in
the U.S., as elsewhere, the level of un-
derground economic activity has in-
creased sharply in recent decades—both
absolutely and as a percentage of offi-
cially reported gross national product.
The effect is to understate the energy
efficiency of the U.S. and other econo-
mies and to do so more each year.

There are several reasons why this is
s0. The economy is shifting to those sec-
tors where income is more easily dis-
guised. High marginal tax rates foster
tax evasion. And both the complexity of
taxation and the frequency of tax re-
form—which adds a lottery component
to U.S. taxation—make it costly or even
impossible to minimize the expenses of
legal compliance.

The U.S. chemical industry, among
others, is disadvantaged by the lack of
predictability of future tax rates. Since
taxation is a major determinant of in-

come, repeated efforts to reform tax pol-

icy increases the investment uncertain-

ty for U.S. industries relative to that of
their foreign competitors.

E. R. Habicht Jr.

Port Jefferson, N.Y.

Changing public perception

SIR: “Chemical dependency” is rapidly
becoming the accepted newspaper eu-
phemism for drug, alcohol, and tobacco
addiction. This unhappy usage adds to
the existing negative connotations for
chemistry and chemicals from such
word combinations as “chemical
wastes,” ““hazardous chemicals,” and, of
course, ““chemical warfare.”

It is evident that chemistry does not
have a good public image these days.
The common word linkages noted
above are not doing much to improve
thatimage. At least in the instance of the
phrase chemical dependency, chemists
ought to be active in pointing out that
such usage is not only inaccurate but
possibly harmful.

We are, of course, all addicted to
chemicals, the vast majority of which
are essential to life. Individuals who are
addicted to drugs, alcohol, and so on are
not benefited by attempts to soften the
impact of their problems by employing
words to describe them that are believed
more socially acceptable. In fact, such
usage may be injurious by delaying ac-
ceptance that a serious problem exists.

In the longer run, chemists should
make a strong public case for the many
positive contributions that chemistry
and chemicals have made and upon
which our modern society depends for
agriculture, housing, health, clothing,
and transportation. Changing a public
perception is difficult but by no means
impossible. (Note that in only a few
years the image of Japanese-made arti-
cles went from “junk” to “high quali-
ty.”) Cleaning up waste dumps is only
one problem that faces the chemical in-
dustry today. Cleaning up its image may
be equally daunting, but all chemists
can and should participate by seeking to
educate their fellow citizens. Start with
the elimination of the phrase chemical
dependency.

D. J. Berets
Stamford, Conn.

Correction

e March 20, page 44: Photo shows
Prolabo Microdigest A300 automatic
digester, not the Prolabo Maxidigest
as was intended.




Yale University
A. W. Wright Nuclear Structure Laboratory
272 Whitney Avenue, P.O. Box 6666, New Haven, Connecticut 06511

D. Allan Bromley
Henry Ford II Professor
and Director
203-432-3082

March 27, 1989

The Honorable John H. Sununu
Chief of Staff

Executive Office of the President
The White House

Washington, D.C. 20500

Dear Governor Sununu:

I much appreciate your taking time in what must be an almost impossible sechedule
to talk with me last Friday.

The Science Adviser position is one that I believe offers major opportunities for
service to the Bush Administration and to the nation both in the science for policy and
policy for science areas, and I was very much heartened to hear of your desire to return
the office to something more like the level of influence and activity it enjoyed under
President Kennedy.

Members of the President's Council on Science and Technology - or whatever the
exact title may be — will I am confident, be prepared to devote substantially greater
time and effort to the activities of the Council themselves, as well as attract a larger
fraction of the nation's most able scientists and engineers into related subpanel and other
activities, than has been characteristic of the White House Science Council. The
development of improved communication and understanding between the Administration
and the broader scientific and engineering communities that will flow from such
activities will be of particular importance. As one of the very few Republicans on this
academic campus I have been very much disappointed by the depth of my colleagues' lack
of understanding of the extent to which the Reagan Administration was working on their
behalf and by their unwillingness to give it even the benefit of doubt on many important
issues. That such attitudes are passed on to generations of students can be very
destructive, although as I mentioned to you, our students, at least, are becoming
increasingly resistant to them.

I have long felt that both the Department of Defense and the academic world —
particularly the scientific and technological component of it — would greatly benefit
from a rebuilding of the bridges between them that functioned so well in the immediate
post World War II decades — and indeed until the late 1960's and Vietnam. Real progress
is being made but much remains to be done.






I had planned to leave the enclosed biographical and bibliographical material with
you on Friday but found that the copy I had with me was faulty; the enclosed copy is an
up-to-date one.

Again my thanks for taking time to talk with me. I should be happy to provide any
additional information that you might find useful. Having admired your activities as
Governor of New Hampshire — particularly with reference to Seabrook ! — for many
years, it was a particular pleasure to finally have the opportunity to meet you.

With all best wishes,

Sincerely yours,

D. Allan Bromley

DAB:mts

Enc.



D. ALLAN BROMLEY

BIOGRAPHICAL DATA
BORN: May 4, 1926, Westmeath, Ontario, Canada
CITIZENSHIP: U.S.A. (naturalized April, 1970)

MARITAL STATUS: Married (Patricia Jane);
Two Children (David John - born 1953)
(Karen Lynn - born 1956)

UNDERGRADUATE EDUCATION:
B.Se. (with highest honors) Faculty of Applied Science
(Engineering) 1948 Queen's University at Kingston,
Ontario

GRADUATE EDUCATION:

M.Se. Physies, 1950
Queen's University at Kingston, Ontario

M.S. Physies, 1951
University of Rochester, Rochester, N.Y.

Ph.D. Physies, 1952
University of Rochester, Rochester, New York

M.A. (Honoris causa), 1961
Yale University, New Haven, Connecticut

Dr. Phil. Nat. (Honoris causa), 1978
University of Frankfurt, Frankfurt, Germany

Docteur [Physique] (Honoris causa), 1980
University of Strasbourg, Strasbourg, France

D.Se. (Honoris causa), 1981
Queen's University, Kingston, Ontario

Litt. D. (Honoris causa), 1981
University of Bridgeport, Bridgeport, Connecticut

D.Se. (Honoris causa), 1982
University of the Witwatersrand, Union of South Africa

Se.D. (Honoris causa), 1982
Notre Dame University, Notre Dame, Indiana

Dottore [Fisical (Honoris causa), 1984
University of Padua, Padua, Italy

D. H. L. (Honoris causa), 1987
University of New Haven, New Haven, Connecticut
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D.Sc.

EMPLOYMENT HISTORY:
1952-53

1953-54

1955-57

1958-60

1960-61

1960-63

1961-present

1963-present

1970-77

1972-present

OFFICE:

(Honoris causa), 1988
Trinity College, Hartford, Connecticut

Instruetor, Physies Department
University of Rochester, Rochester, New York

Assistant Professor, Physies Department
University of Rochester, Rochester, New York

Associate Research Officer
Atomiec Energy of Canada, Ltd., Chalk River, Ontario,
Canada

Senior Research Officer and Section Head
Atomie Energy of Canada, Ltd., Chalk River, Ontario,
Canada

Associate Professor, Physies Department
Yale University, New Haven, Connecticut

Associate Director, Heavy Ion Accelerator Laboratory
Yale University, New Haven, Connecticut

Professor, Physics Department
Yale University, New Haven, Connecticut

Director, A.W. Wright Nuclear Structure Laboratory
Yale University, New Haven,Connecticut

Chairman, Physies Department
Yale University, New Haven, Connecticut
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Yale University
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HOME:
35 Tokeneke Drive

North Haven, Connecticut 06473

203-248-3588

PUBLICATION RECORD:
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HONORS:
a) Governor General of Canada Medal - 1948
b) Shell Oil Fellowship - 1949
e¢) NRC (Canada) Predoctoral Fellowship - 1950
d) NRC (USA) Postdoctoral Fellowship - 1952
e) TFellowship, American Physical Society - 1962
f) Fellowship, Connecticut Academy of Arts and Sciences - 1968
g) Fellowship, American Academy of Arts and Sciences - 1972
h) Fellowship, American Association for Advancement of Science - 1974
i) Guggenheim Fellowship, 1977-78
j)  Humboldt Foundation Prize - 1978 and 1982
k) Benjamin Franklin Fellowship, Royal Society of Arts (London)-1979
1) Distinguished Alumnus Award - 1985
University of Rochester, Rochester, New York
m) Fellowship, Brazilian Academy of Sciences, 1987-
n) National Medal of Science, 1988
CLEARANCES:
a) 1955-60, Top Secret Canadian Clearance
b) 1969-present, USAEC/ERDA Q Clearance, No. WA131938
e¢) 1972-present, Department of Defense, United Nuclear Corporation
d) 1974-present, Department of Defense, Naval Studies Board, Top Secret
e) 1981-present, White House, Top Secret and Specials

COMMITTEE AND PANEL ACTIVITIES:

American Physical Society

a)  Member of Council, 1967-71
b)  Member of Publication Committee, 1968-72

National Research Council

a)  Member of Panel on Nuclear Physics, 1965-66

b)  Member of Panel on Intermediate Energy Physies, 1965-66

¢) Chairman, Committee on Nuclear Science, 1965-74

d) Mg%r'rzlb'ze;, Executive Committee, Division of Physical Science,
1967-

e) Member, Executive Committee, Assembly of Mathematical and
Physical Sciences, 1974-78

f)  Chairman, Office of Physical Sciences, 1975-78

g) Member, Naval Studies Board, 1974-78

h)  Chairman, 17.S. National Committee, International Union of Pure
and Applied Physics, 1973-1979

i) Member, Board on International Organization and Programs,
1978-1981

i) Member, Advisory Committee for the International Council of
Scientific Unions, 1981-1987
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National Academy of Sciences

a)
b)
)

d
e)

Chairman, Physices Survey Committee, 1969-73

Member, US/USSR Working Group on Science Policy, 1974-present
Head, U.S. Nuclear Science Delegation to the People's Republic of
China, May-June, 1979

Member, U.S. National Committee for ICSU, 1981

Member, Advisory Board, Physics Survey Committee, 1984-1985

White House Science Council

a)

Member, 1981-present

Office of Science and Technology Policy

a)
b)

e)

d)

Consultant on Nuclear Physies 1976-79

Chairman, Presidential Panel on Indo-US Cooperation,
1982-present

Vice Chairman, Panel on the Health of U.S. Colleges and
Universities, 1984-1985

Chairman, Presidential Panel on U.S. - Brazilian Cooperation in
Science and Technology, 1986-present

U.S. Department of Energy (formerly ERDA)

a)
b)

e)
d)
e)

f)

Member, High Energy Physics Advisory Panel (HEPAP), 1973-1977
Member, US/USSR Working Group on Research on Fundamental
Structure of Matter, 1974-present

Member, Nuclear Science Advisory Committee (NSAC) 1981-1987
Member, Basic Energy Sciences Evaluation Review Committee, 1981
Member, Energy Research Advisory Board Panel on Interactions with
Universities, 1982-1983

Chairman, NSAC Panel on Electron Accelerator Facilities, 1982

National Science Foundation

a)
b)

e)
d)

Member, US/USSR Working Group on Scientific Manpower and
Education, 1972-73

Chairman, Subcommittee to Review University Based Nuclear
Secience Laboratories, 1979

Member, Alan T. Waterman Award, Selection Committee 1980-1983
Member, National Science Board, 1988-1994

U.S. Civil Service Commission

a)

Member, Presidential Award Selection Committee, 1981-1982

National Engineering and Science Research Council of Canada

a)
b)

Member, Ad Hoc Committee on Nuclear and Particle Physies, 1979
Member, Kaon Review Committee, 1986

Atomic Energy Control Board of Canada

a)

Member, TRIUMF Grants Committee, 1975-76
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Premier's Council, Province of Ontario, Canada
a)  Member, Evaluation Panel for Centers of Excellence, 1987-1988
American Association for the Advancement of Secience

a)  Chairman, Physies Section (B), 1978
b)  President-elect, 1980

¢) President, 1981

d)  Chairman of the Board, 1982

American Academy of Arts and Sciences

a) Fellow, 1972-present
b)  Chairman, Membership Committee (Physical Sciences) 1987-present

International Union of Pure and Applied Physies

a)  Vice President, 1975-1981
b)  President-elect, 1981-1984
¢)  President, 1984-1987

International Council of Scientifie Unions

a)  Member U.S. Delegation 1976-1987
b)  Member Executive Board 1982-1983

Council on Foreign Relations (US)
a) Member, 1982-present
Institute of Nuclear Power Operations
a)  Member, Advisory Council 1983-1987
Electric Power Research Institute
a)  Member, Advisory Board 1984-present
EDITORIAL ACTIVITIES:

a) Member, Editorial Board, American Scientist, 1968-1981

b) Member, Editorial Board, Annals of Physics, 1967-1979

c) Member, Editorial Board, Il Nuovo Cimento, 1972-present

d) Member, Editorial Board, Nuclear Instruments and Methods, 1975-present

e) Member, Efitorial Board, Journal of Physics G-Nuclear Physics,
1979-198

f) Member, Editorial Board, Seience, Technology and the Humanities,
1978-1982

g) Member, Editorial Board, Nuclear Science Applications, 1979-present

h) Member, Editorial Board, Technology in Society, 1981-present

i) Member, Editorial Board, Atomic and Nuclear Data, 1982-present

j) Consulting Editor, MeGraw-Hill Encyclopedia of Science and Technology

(Atomic, Nuclear and Particle Physies), 1974-present
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k)
D

Consulting Editor, MeGraw-Hill, Fundamentals of Physies Series,
1967-present
Editor, Academic Press Series, Academic Paperbacks, 1967-73

m) Associate Editor, Physical Review, 1966-69

ACADEMIC VISITING COMMITTEES:

a)
b)

c)
d)
e)
f)

g)
h)

Harvard (Physies Department), 1972-77

M.L.T. (Physies Department), 1973-79 (Laboratory for Nuclear Science),

1968-73, 1988-1992

University of Pennsylvania (Physics Department), 1974-75

University of Rochester (Physics Department), 1974-75

Cornell University (Physies Department), 1974-76

State University of New York, Albany, 1972-74

Brooklyn Polytechniec/NYU, 1973-74

Queen's University, Canada (Faculty of Applied Science),
1973-75, 1982

State University of New York, Stony Brook (Physics Dept) 1981

McMaster University (Physies Dept) 1983

Indiana University (Physies Dept) 1983-present

NATIONAL LABORATORY ACTIVITIES:

a)

b)

e)
d)
e)

f)

g)
h)

Brookhaven National Laboratory
Consultant, 1961-present
Visiting Committee, Member, Physies Accelerator and
Instrumentation Divisions, 1977-1983 Chairman, 1981
RHIC Policy Committee, Chairman 1984-present
Oak Ridge National Laboratory
Consultant, 1962-present
Visiting Committee, Electronuclear Division, 1962-65
Visiting Committee, Physies Division, 1966-72
Advisory Committee, National Heavy Ion Laboratory, 1972-73
Policy Committee, Holifield Heavy Ion Laboratory, 1974-present
Los Alamos Scientific Laboratory
Consultant, 1969-73
Bates Linac Laboratory (M.L.T.)
Policy Committee, 1973-1981
Argonne National Laboratory
Visiting Committee, 1975-78 (Chairman, 1978)
AUA Committee on Disciplinary and Laboratory Reviews
(Chairman, 1979-1980)
University of Chicago Oversight Committee for the Argonne National
Laboratory, 1987-present
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D. Allan Bromley
Report of the White House Science Council
Panel on the Health of U.S. Colleges and Universities
February, 1986.

Possible Unified Interpretation of Low-Lying Negative Parity States in Lanthanide and
Actinide Regions

P.D. Cottle and D.A. Bromley

Phys. Lett. B Vol. 182, (1986) 129.

The State of University Research
D. Allan Bromley
Prepared for delivery at the Annual Meeting of the Corporate Associates of the
American Institute of Physies, Exxon Research and Development Center
October 22, 1986
Physies Today 215 (1986) 27

Physies: Natural Philosophy and Invention
D. Allan Bromley
American Scientist, Vol. 74, (1986) 622.

Federal Support of U.S. Universities and Colleges
D. A. Bromley
House Committee on Science, Space and Technology
U.S. Congress

The Health of American Universities
D. Allan Bromley
Physies Today, March (1986) 200.
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The Future of Nuclear Physics
D. Allan Bromley
Physies of Strong Fields, ed. by W. Greiner
Plenum Publishing (1987) pg. 907-956.

European-U.S. Exchange of Young Scientists
D. A. Bromley
Proceedings of the U.S./FRS Symposium on Scientific Exchange, ed. byu C. Kidd,
AAAs, June, 1987

TASCC - A Key to Continuing Excellence
D.A. Bromley
Atomic Energy of Canada Limited,
TASCC-P-87-1 (1987) 1.

Simple Parameterization for Octupole States in Spherical and Weakly Deformed Heavy
Nuclei

P.D. Cottle and D.A. Bromley

Phys. Rev. C. Vol. 35 (1987) 1891.

Yrast States of 216Rn and the Extent of a Region of Possible State Intrinsic Reflection
Asymmetry

P.D. Cottle, M. Gai, J.F. Ennis, J.F. Shriner, Jr., S.M. Sterbenz,

D.A. Bromley, C.W. Beausang, I. Hildingsson, W.F. Piel, Jr., D.B. Fossan

J.W. Olness and E.K. Warburton

Phys. Rev. C. Vol. 35 (1987) 1939.

The Nucleus - Its Impact on Science and Society
D. Allan Bromley
Prepared for presentation at a luncheon sponsored by The Division of Nuclear
Physies - American Physical Society
Rayburn House Office Building, June 24, 1987.

Nuclear Physies
D. Allan Bromley
1987 Yearbook of Science and the Future
Encyclopaedia Britannica, pg.438.

Nuclear Physies
D. Allan Bromley
1988 Yearbook of Science and the Future
Encyclopedia Britannica, pg.440.

The State of Physies - 1987
D. Allan Bromley
Physics in a Technological World
Edited by A.P. French
American Institute of Physics-1988.

8
Spectroscopy of 180: Radiative Capture 140(&,‘)’ )1 0
M. Gai, R. Keddy, D.A. Bromley, J.W. Olness and E.K. Warburton
Phys. Rev. C Vol. 36 (1987) 1256.
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Level Spectrum of 21984 and Weak Coupling in the Light Actinide Region
P.D. Cottle, M. Gai, J.F. Ennis, J.F. Shriner, Jr., D.A. Bromley, C.W. Beausang,
L. Hildingsson, W.F. Piel, Jr., D.B. Fossan, J.W. Olness and E.K. Warburton
Phys. Rev. C36 (1987) 2286.

288i + 14y Orbiting Interaction
B. Shivakumar, D. Shapira, P.H Stelson, S. Ayik, B.A. Harmon, XK. Teh,
and D.A. Bromley
Phys. Rev. C Vol. 37 (1988) 652

Science Advising: Past and Present
D.A. Bromley
The Presidency and Science Advising
Edited by Kenneth W. Thompson
White Burkett Miller Center, University of Virginia and
University Press of America, (1988) 1.

Scientific Excellence (Book Review)
Edited by Douglas N. Jackson and J. Philippe Rushton
Published by Sage Publications
Newbury Park, Beverly Hills, London and New Delhi, 1987.
D.A. Bromley
Scientometries, Vol. 13 Nos. 5-6 (1988) 301.

The ESTU Accelerator at Yale
H.R.McK. Hyder, J. Baris, C.E.L. Gingell, J. McKay, P.D. Parker and
D.A. Bromley
Nuclear Instruments and Methods A268 (1988) 285.

Frontiers of Nuclear Physies
D. Allan Bromley
Subcommittee on Energy Research and Development
House Committee on Science, Space and Technology
U.S. Congress. March 29, 1988.

Nuclear Physics
D. Allan Bromley
1989 Yearbook of Science and the Future
Encyclopaedia Britannica, pg. 391.

Enhanced E1 Deexcitations in 218Ra and the Evolution of Reflection
Asymmetry at Moderate Spins
M. Gai, J.F. Ennis, D.A. Bromley, H. Emling, F. Azgui, E. Grosse,
H.J. Wollersheim, C. Mittag and F. Riess
Phys. Lett. B Vol. 215, 242-246 (1988).
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cycle as the vectors for innovative ideas
from outside--whether outside the manufac-
turing unit in a company, or outside the
company in a university or government lab.
They reminded us that free-floating ideas
can drift away--they must take root in a
problem-solving team.

The Science article referred spe-
cifically to the kind of links that create
incremental improvements in products. But
the idea applies equally to the other part
of the industrial process--introduction of
ideas so new that, as I said earlier, they
restart the clock. The 4-megabit RAM chip
is an example of how powerful incremental
improvements can be; but the invention of
the transistor, or of the integrated cir-
cuit, is an example of clock resetting.

Superconductors: a test of our
ability to grasp opportunity

Opportunities to reset clocks may be
rare, but we will all see many in our
lifetimes. One of the latest was the
discovery of warm superconductors. But I
must tell you, as one keenly interested in
how the United States responds to this
opportunity, that we are displaying signs of
ossification in our half-hearted effort to
capture it. Meanwhile, the Japanese are
charigﬂ? ahead to do something they've
rarely done in the past. The Japanese have a
well-known reputation for being  second
entrants in technology markets. cy let
someone else invent, then they improve. But
this time, they intend to be the first
entrants, the inventors of the new super-
conducting technologies.

Superconductivity illustrates with
ainful clarity that government is still
amstrung in mounting any coherent effort on
R&D--and industry has not proven itself much
more effective, The federal government
moved some dollars around, but the few
innovative new programs to develop some
manufacturing and device development
experience have been treated like step-
children. And industry hangs back and
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watches what's happening, waiting for the
other guy to prove the principle first,

I suspect the first, most disruptive
imﬂact of superconductivity will hit us
right in the breadbasket—-in information
technologies—-not in the more debatable
arenas of flying trains or energy-saving
motors. If we're correct, if chip tech-
nology is in line for a new revolution away
from silicon, then we could see a real
scrambling of the electronics and infor-
mation industries.

We don’t have to wait for further
breakthroughs in temperature, because the
real criterion is not the operating
temperature of a superconducting chip,
but of a superconducting product. If we
can devise ways to incorporate cooling into
the product--and a number of intriguing
possibilities have been stimulated by warm
superconductors--then the customer won't
care what the transition temperature is. If
he can turn on a computer and wait a minute
or so for it to cool down somewhere in its
innards, then he has a room-temperature
superconducting computer. Someone’s going
to develop a product like that. That, to
me, spells opportunity, and I'd like it to
be our opportunity.

The Science article also reminds us
how important speed is in sorting out
winners and losers. As the authors say, the
team with a two-year product cycle may,
within only a few years, develop an insur-
mountable market lead over the team with a
three-year cycle, even thou%h they both ma
start with identical technologies and trac
records,

Superconductivity may be somewhere
around that starting gate right now. Who's
going to run faster? We must recognize the
urgency of the challenge and be willing to
act as if we were at war, It shouldn’t take
a war to mobilize us, but we ought to
realize that our competitors consider the
guxigent competitive arena to be a battle-
1€1d.
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Real authority to direct R&D
toward national priorities

A couple of years ago, stimulated by
work we did on the Eesidcnt’s Commission on
Industrial Competitiveness, some serious
suggestions emerged about pulling together
the major civilian government R&D agencies
into a Department of Science and Tech-
nology. The reason was simple, and it goes
right back to that fundamental issue of
matching griorities with programs. Except
for the President, there 1§ no one In
overnment who has both the respomsibility
or science and technology policy and the
means to implement it. You need line
authority to carry out policy. And in
government, line authority means budget
authority. We have to make government
responsive to today’s competitive climate,
its institutions able to use R&D more
effectively, in better teamwork with
industry. ,

If we're successful in raising this
issue of a Department of Science and
Technology to the level of national debate,
I suspect yow're going to hear a lot of
distinguished people talk about the wrong
thing--having been distracted by perception,
not reality. They're %oing to talk about
“rank," not the ability to implement
change. They're going to propose that,
rather than interfere with the workings
ofthe agencies and departments, we simply
make the President’s Science Advisor a
Cabinet officer. Of all the things we could
do, including doing nothing, that may be the
worst, because it creates the illusion of
dealing with the problem while accomplishing
nothing.

Rank is not the medium of influence in
the White House. The UN has been affected
little, if at all, by our UN Ambassador
having been promoted by the Congress to
nominal cabinet rank; neither have trade
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negotiations risen in foreign policy by
making the Trade Representative a cabinet
officer. And the current elevation of the
Veterans Administration may make our
veterans feel better represented, but
representation is not the way the White
House works. It fails completely to address
the essential problem of line authority.
The people who will clamor for a Cabinet-
level position without authority, do so
because they think a Cabinet-level position
confers authority. It doesn’t.

So let me come back to what is
important. It’s important to link policy
with programs, and that has to be done by
providing real management tools at the
policy level. It can be done in a
super-agency, and it can be done in a
variety of ways that will protect the
integr:tlv ‘of the creative research process
while linking it with the other kinds of
problems we absolutely have to address. The
academics will scream because it threatens
to introduce change and accountability.
Industry may not scream, but it will murmur,
because it fears interference with indus-
trial prerogatives.  All those concerns
must, and can, be addressed. But I hope
that the next President can be persuaded
that we are at economic war and that it’s
time to mobilize. :

How can we really call ourselves con-
figured for competitiveness as long as the
overnment’s responsibility for America’s
&D is assigned a lower priority than
veterans’ affairs, the UN, trade negotia-
tions, transportation, or labor--or even
defense, since Gorbachev is hardly as
com%etitivc as Toyota, Hitachi or Hyundai?
Is 2 Department of Science and Technology a
fool’s quest? If the private sector can
succeed alone, then teamwork with government
is an unnecessary quest. But if it can’t,
how can we reasonably expect a meaningful
partnership with government under the
current configuration?

Dr. George A. Keyworth 11 is Director of Research at Hudson Institute.
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(Rough Draft)

Proposal for Improved Federal Science and
Technology Contribution to the Economy

i) Science Advisory Leadership should come from someone who is a
private sector combat veteran of the global competitive wars, not an
academician or an administrator of academic enterpreneurial activity.
Academia is currently very healthy as the existing Federal R&D
economy works well for them. The Science Advisor should have
some portfolio (i.e., turf and staff), the minimum being OSTP.

ii) Federal Science and Technology Cohesiveness should originate in
some kind of advisory body, chaired by the Science Advisor,
reporting to the President, and including private scctor "stars" and
workers, joined by the Undersecretary of Commerce for Technology,
the NSF Director, the R&D chiefs of DoE and DoD, the Director of
DARPA, the Administrator of NASA, and fhe head of NIST.
Obviously these groups do nof act in in a convergenf manner since
they're not asked to.

i) Long-Range Science and Technology Policy: I agree with
Keyworth et al., that we will always be driven by the momentum of
past issues - DoE by AEC and the "Labs", NSF by the needs of the
university community, etc. Global competitiveness and the creation
of national wealth and well-being will not be the primary driving
forces until some hard changes are wrought systemically. It's
probably time to think of a science/technology department (ministry)
or someone with a lot of authority who could accomplish the same
thing without going through the pain of "reorganizing” - which in
D.C. usually means chaos. Until we are better organized, DoD will
continue to make all big decisions on technological competitiveness
as in Sematech and the recent DARPA initiatives on High
Temperature Superconductors and HDTV.

One way to start this ball rolling is to select a Science and
Technology Advisor and have him or her interact with the White
House to help select the key players for the team - the new NSF
Director, the new NIST Chief, (working with the Secretary) the new
Undersecretary of Commerce for Technology, the new DoE R&D
head, ete. If such an attempt is made it will be the first time ever that
a science and technology leadership team is formed with allegiance to
goals other than those set by i i i
Attempts at evolving reorganization later would be a lot easier if such
a serial personnel selection process were followed at the outset,

Ouality: Japanese success with technology is very much a function
of a whole new way of managing enterprise to ensure "continuous
improvement." Where U.S. firms have done this, results are
stunning. The quality revolution is underway in the U.S.A. and the
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Bush Administration can help further it. I've gone through this with
the Bush campaign team for the last six months. Jim Pinkerton
understands the substance and the politics completely, and I hear that
Darman is interested (save money, improve services, etc.) This can
work for the Administration, both in its role as a cheerleader for
American efforts and inside the Federal Government agencies
themselves. Bridgeheads already exist. Science and technology are

. not separate from the quality revolution. Just look at VCRs, compact

discs, and HDTV as examples of where "continuous improvement"
incorporated the very latest technological advances rapidly and over
relatively long periods of time (decadc plus). This helps put science
and technology in context with the broader goals of health, well
being of the U.S. economy, and global competitivencss.

3 l - " H 1] 2

Nowhere in our private system can the ten-year-plus project be
pursued. Doing this fits right in with Bush Administration thinking
on capital gains tax and fits right in with the quality revolution /
continuous improvement strategies (the keys to Japanese success).

: Loosen anti-trust
restrictions to go beyond traditional R&D joint ventures to product
and process development, (HDTYV is a prime current example.)
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Proposal for Improved Federal Science and s
Technology Contribution to the Economy M7{(/tf‘:\'

Don Ritter e
Member of Congress

I i) Science Advisory Leadership should come from someone who is a
private sector combat veteran of the global competitive wars, not an
| academician or an administrator of academic enterpreneurial activity.
Academia is currently very healthy as the existing Federal R&D
economy works well for them. The Science Advisor should have
some portfolio (i.e., turf and staff), the minimum being OSTP.

ii) Federal Science and Technology Cohesiveness should originate in
some kind of advisory body, chaired by the Science Advisor,
reporting to the President, and including private sector "stars"and
workers, joined by the Undersecretary of Commerce for Technology,
the NSF Director, the R&D chiefs of DoE and DoD, the Director of
DARPA, the Administrator of NASA, and the head of NIST.
Obviously these groups do not act in in a convergent manner since
they're not asked to .

iii) Long-Range Science and Technology Policy: I agree with
Keyworth et al., that we will always be driven by the momentum of
past issues - DoE by AEC and the "Labs", NSF by the needs of the
university community, etc. Global competitiveness and the creation
of national wealth and well-being will not be the primary driving
forces until some hard changes are wrought systematically. It's
probably time to think of a science/technology department (ministry)
or someone with a lot of authority who could accomplish the same
thing without going through the pain of "reorganizing" - which in
D.C. usually means chaos. Until we are better organized, DoD will
continue to make all big decisions on technological competitiveness
as in Sematech and the recent DARPA initiatives on High
Temperature Superconductors and HDTV.

One way to start this ball rolling is to select a Science and
Technology Advisor and have him or her interact with the White
House to help select the key players for the team - the new NSF
Director, the new NIST Chief, (working with the Secretary) the new
Undersecretary of Commerce for Technology, the new DoE R&D
head, etc. If such an attempt is made it will be the first time ever that
a science and technology leadership team is formed with allegiance to
goals other than those set by respective agency constituencies.
Attempts at evolving reorganization later would be a bit easier.

II Quality: Japanese success with technology is very much a function
of a whole new way of managing enterprise to ensure "continuous
improvement." Where U.S. firms have done this, results are
stunning. The quality revolution is underway in the U.S.A. and the
Bush Administration can help further it. I've gone through this with
the Bush campaign team for the last six months. Jim Pinkerton
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understands the substance and the politics completely, and I hear that
Darman is interested (save money, improve services, etc.) This can
work for the Administration, both in its role as a cheerleader for
American efforts and inside the Federal Government agencies
themselves. Bridgeheads already exist. Science and technology are
not separate from the quality revolution. Just look at VCRs, compact
discs, and HDTV as examples of where "continuous improvement"

" incorporated the very latest technological advances rapidly and over

relatively long periods of time (decade plus). This helps put science
and technology in context with the broader goals of health, well
being of the U.S. economy, and global competitiveness.

Create a Vehicle for Long-Range or "Patient" Capital Investment:
Nowhere in our private system can the ten-year-plus project be
pursued. Doing this fits right in with Bush Administration thinking
on capital gains tax and fits right in with the quality revolution /
continuous improvement strategies (the keys to Japanese success).
This will also help to redress the equity/debt imbalance.

Foster U.S. Industry Collaborative Approaches: Loosen anti-trust
restrictions to go beyond traditional R&D to product and process
development. (HDTYV is a prime current example.)
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"Building A World Champion Technological Tcam:
A Government View"

Dr. George A. Keyworth, II

Condensed from a speech to the Industrial Research Institute
1988 Fall Meeting, Washington, D.C., October 24, 1988

[SUMMARY: The federal government funds half
of all research and development in ihe
United States, but it has failed to apply
R&D effectively to meet the modern com-
petitive challenges to American industry.
Research institutions in the U.S. are
typically defensive and resistant to
change. Spending more money to do more Mc/)f
the same will not solve the problem. e
need a new structure in government--a
Department of Science and Technology--that
has budget authority for R&D efforts now
dispersed throughout the federal agencies,
so that national priorities can be linked
with federal investment. ]

When 1 was Science Advisor to the
President, one of the issues that dominated
our thinking on the White House Science
Council was the relationship between science
and technology and industrial competitive-
ness. The durability of that issue
throughout the decade only reminds us how
ineffectively we’ve dealt with it.

I vividly remember one Council meetin
when we had been trying to isolate those R&g
elements most important to industry, and we
eventually got into the subject of what
makes companies competitive. David Packard,

- one of the Council members, suggested we

might get a clearer picture if we thought
first about what makes amy organization
successful, and being an ex-football player
he directed our attention to professional
football teams. He pointed out that they
all have roughly the same qua{i}f; players,
both in ability and training. at, then,
makes some teams winners and some teams
losers? As he saw it, there were two

elements: how much the team wanted to
win, and how well the ream members worked
together to achieve that goal. He noted
that his company, Hewlett Packard, didn’t
stay a winner just because it had bright
personnel, but because his bright personnel
had a zeal for winning and because thoy
functioned so well as a team,

We haven’'t done a very good job of
building teams in this country. In par-
ticular, a critical player in applyin
technology to competitiveness, the {ISg
overnment, has not been noted for effective
eadership in building teams for competi-
tion. Government goes through the motions,
but it stumbles in the delusion that it can
respond to changing demands without causing
any inconvenience to existing institutions,
As I look at the competitive future of

-America, I think it's time for us to

experience some inconvenience--and it’s
going to be much better for us if that
inconvenience is caused by our own actions
than by those of our competitors.

It’s hard to imagine a better time to be
rethinking some of those issues than right
now, months away from a new administration.
I’'m convinced that Fovernment can play a far
more effective role in stimulating indus-
trial competitiveness, without becoming
intrusive--and therefore counterproductive.

There won't be many dissenters from my
view that America’s economic future han
heavily on our ability to compete 1n
technology-dominated, or knowledge-
dominated, markets. We have no choice but
to move up the value-added ladder faster

Herman Kahn Center ¢ P.O. Box 26919 « Indianapolis. IN 46226 = (317) 545-1000
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Or consider the National Institutes of
Health, whose support for research over
scveral decades virtually created the new
field of biotechnology. The leadership at
NIH was quite prepared to see that budding
industry become the darling of the Tokyo
stock “exchange rather than lend the
burgeoning American industry any significant
reference.  Even the National Science
oundation, which eventually became my
favorite agency, could not see that its
dominant role in university science and
engineering demanded that it take the lead
in responding to the new, and threatening,
industrial climate.

Resistance to change is not surprising,
Universities are at once the most creative
and the most hidebound institutions in the
world. Don’t expect leadership from
academia. And don’t hold out too much hope
for leadership to bubble up from the federal
R&D institutions. They’re showing their
age. Most date from the decade atter the
end of the war, when we institutionalized
the lessons we learned then about the
importance of science and technology.
Theyoungest is NASA, but there, too, people
forget that it was born as part of a
competitive race, and now NASA, too, is
_be:éinning to have hardened arteries. Most
R&D organizations, unless they’re managed in
such a way as to inject new vitality through
competition and real-world tests, will grow
stale at about the age of one human genera-

tion. So, for even the youngest of the.

major agencies, the East decade presented a
diff!icult challenge to keep the flame alive.

One might think that these remarks about
the scene in 1981 are prologue to a recita-
tion of how we turned it around. If I were
talking about many areas of government--the
ones 1 had nothing to do with--I could do
that. These past eight years have over-
hauled national perceptions about government
and have dramatically changed the political
climate. But whatever we accomplished in
science policy only highlights how much

more we could have done and reminds us of
how poorly we, as a nation, have responded
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to challenge. I still have vivid images of
the R&D agencies determinedly plowing along
in their own ruts, serving constituencies
comfortable with the way things have always
been done.

It’s time to do something,

Nevertheless, my message today is
positive. It is time to do something, and
we shouldn’t have too much trouble figuring
out what to do. Qur national R&D structure,
when looked at as a whole, resembles an
immense manufacturing enterprise in which we
make exquisite parts but fail to pay atten-
tion to how to put them together--or even
why we're putting them together. In
business terms, we %ack marketing discipline
for our national R&D enterprise, And while
industrial R&D is not representative of
national R&D in scope, any R&D must respond
to some kind of marketplace. For even the
most esoteric basic research, there’s a
marketplace of ideas, one not as remote from
the rearworld as purists would insist.

So let me pose a question that may have

" a different answer in 1988 than it had in

1981 or 1985. If half the technical talent
in this country is working as part of some
element of federal policy, how can we bring
more purpose and coherence to that policy
implementation? How can we impart a sense
of competitive urgency into that $65 billion
a year doled out from Washington?

One difficulty we’ve confronted in
recent years has been in building teams
across organizations and across sectors to
respond to competitive issues. And yet only
by linking R&D efforts can we really take
advantage of this tremendous potential, For
example, we may try to link basic and
aFfplied R&D--by finding faster, more
effective ways to move new knowledge across
boundaries. Ralph Gomory and Roland
Schmitt, in a recent article on innovation
in Science magazine, pointed out the
importance of having people who understand
the manufacturing design and production
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laboratory; and most of the work falls in
between those bounds.

When | hecame Science Advisor, inter-
pational competitiveness was beginning to
dominate national debate. The Reagan
Administration was required to look more
harshly at the R&D arena. My friends in
academia raised a hue and cry about
philistines at the ivied gates, but, eight
ears later, that righteous isolation Eas
een overtaken by reality--and by the
injection of new vitality in academic
research from the increasing proximity of
real-world problems.

There has been broad agrcement since
1981 that the health of U.S. industries was
a paramount national priority of govern-
ment. We were spending, then, upwards of
$40 billion for government R&D, But then,
as now, there was at best only a weak
connection between the way we were actually
spending the money and the policies we were
pursuing to improve industrial competi-
tiveness.

Up against the R&D bureaucracy

Part of my job was to address that
dilemma. I knew that the national prior-
ities were national defense and economic
competitiveness.  Defense priorities were
well-understood and well-advocated.  But
formulating and implementing policies
simultaneously to direct those government
R&D funds to make our industries more
competitive presented a new challenge--and
one that was surprisingly foreign to
government. We confronted an entrenched
system to support R&D in which the penalties
were now clearly outweighing the benefits.

The benefit of our fragmented system is
that independent institutions for support of
research have a built-in insulation from
political and other institutional pres-
sures. That’s also the chief penalty.
Because during periods of rapid external
change--like the nearly simultaneous rise of
the information age and of the Asian
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industrial nations--our institutions become
defensive rather than creative, As a
result, 1 saw how difficult it was for the
President to translate his priorities into
action.

Ronald Reagan, especially in those carly
years, was as popular as a President is ever
likely to be. He had leadership and vision,
and an ability to introduce enormous change
into a Washington system that most people
thought would beat him. I saw the President
manage, in just a few weeks of deliberate
effort, to bring about a massive tax over-
haul. By introducing indexing, and Dby
forcing the Congress to give up perhaps its
most cherished prerogative--to impose higher
taxes without formally raising taxes--he
put in plac= a policy change whose reverbera-
tions are only beginning to be appreciated.
So imagine my frustration as I cﬁscovcred
the limits of the power of persuasion that a
Presidential advisor could exercise on a
bureaucracy.

Let me offer a few examples, all from
those first few years, When 1 approached
NASA about the urgent need for the U.S. to
develop a commercially realistic space
launch capability, including some Jlower
cost, unmanned launch vehicles to serve an
increasingly competitive market, I found an
aging burcaucracy that was determined to
maintain the monopoly of the Shuttle at any
cost. Even worse, 1t was determined to
parlay the Shuttle into the hoax of the
unimaginative Space Station. If not for the
Shuttle disaster, we might never have begun
even to think about a new space policy that
matched the times, and still we may never
drag ourselves out of the 1970s and into
today’s competitive environment if NASA
can’t be redirected.

Another example: The Department of
Energy did not seem to notice that we no
longer faced an immediate energy crisis, and
there is still a cadre there who are angry
that we diverted billions of dollars from
their favorite rathole--synfuels—into such
things as engineering education or computer
SCICETICE,
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than the Japanese in order to maintdin our
standard of living. If American workers
can’t produce more than other workers, then
they can’t live as well as other workers.
That possibility scares me. But we still
see far too little evidence that people in
this country--and 1 don’t mean just
workers—-are fully aware of the threat. We
have not reached the
competitive wars dominates our attitudes. We
must wake up to the fact that "not winning"
is called losing, and that losers don't get
second prize; they don’t get any prize.

Getting better returns
from our R&D investment

So let’s talk about what might be needed
to come .n first. The answer is not
simply spending more money on research and
development. Instead, we must do a better
job of spending what we do.

With the exception of some of those

academics—-whose zeal for more money 15

exceeded only by their self-righteousness in
demanding it-I suspect that few believe
that just spending more money on research
and development is as important as spending
that money more wisely. If we spent more
money the way we're spending it now, what
would we accomplish? We already have the
most creative scientific talent in the
world, and our ‘universities and big federal
laboratories are the best anywhere at what
they do. We virtually drown in new
knowledge, so rapidly and richly does it
flow from the $130 billion spent each year
by U.S. research organizations.

But something’s not working right. All
that talk over the years about how our
national expenditures on R&D have been
winvestments” in our economic future~it all
has a hollow ring, when we see our competi-
tors getting more return on our investment
than we do ourselves. Don’t misread me. I
believe, as an article of faith, in the
importance of investing in R&D for precisely
those economic reasons., But I've been
around too long to accept the fearful or

int where winning the-
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complacent arguments that we can’t tamper
with our way of supgorting R&D because it
worked so well in the past. It did. But it
doesn’t work nearly as well now. The reason
we did so well industrially during the 50s
and 60s may not turn out to be that we were
doing things optimally, but that no one else
was competing then. They are now. And if
we delude ourselves that they somehow take
unfair advantage of our superior system, we
will lose.

Its not productive to point fingers or
to look for scapegoats. We all share the
responsibility for fixing the situation. I
have a few timely suggestions that I think
could make a big difference. The federal
government supports half the R&D done in
this country--about $65 billion a year. .
That's an immense resource--considerably
more than Japan's total--and it's a resource
that’s not used all that well.

The reason is not, as people sometimes
say, that the majority of the R&D occurs in
the Department of Defense and is therefore
excluded from industrial applications. Yes,
much of DoD’s testing and development has
little direct impact on civilian tech-
nology. That doesn’t detract from its
value, unless you think defending the
country is unimportant. 'What's significant
for civilian technology is that some of the
most highly-leveraged research anywhere
is done in DoD, in places like DARPA. Qut
of that work comes the kind of new tech-
nology development that can restart the
competitive clock. We're as likely to see
true innovations come out of DoD as anywhere
in the government.

It's distracting to (Fet hung up on these
defense/non-defense distinctions, which are
so readily politicized. The fact remains
that half of the technical talent in the
United States works under the policy
direction of the federal government.
Sometimes that's very remote, hands-off
direction, like university scientists
supported by the National Science Foundation
or NIH: sometimes it's totally captured
within the federal system, like a weapons
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MEMORANDUM
January 7, 1989
To: Andy Card
From: Brad Mitchellﬁ%vv*
Re: Issues concerning the Office of Science and Technology

Policy (OSTP)

Overriding
Issue:

Objective:

Brief
Assessment:

The world is becoming technologically sophisticated
at an exponential rate. As the end of the century
approaches, it is increasingly clear that familiar
policy mechanisms and standard approaches may no
longer be sufficient to deal with future realities
and problems. Policy-makers must have available
methods for increasing their own 1level of
technological sophistication so well-informed
decisions can be made in this complex world.
Furthermore, careful consideration must be given to
the choice of the policy-makers themselves and their
advisors.

This memo addresses the President-elect's stated
desire to improve the process by which advice and
analysis on matters pertaining to science and
technology policy are provided to the President.

The primary issue confronting OSTP is overall
credibility within the federal government and with
the science and technology community outside the
government, including academia and industry. At the
present time, questions and concerns exist as to the
role and effectiveness of OSTP in the policy making
process.

The resources appropriated to OSTP in terms of
budget and FTE's are not at a level which would
enable OSTP to carry out its mission, as outlined
in P.L. 94-282. See Attachment A, Title I and Title
II blue highlights.

As a result of the President-elect's strong positive
statements concerning science and technology during
the campaign, the science and technology community
has high expectations for the Bush Administration.




Specific
Problens:

Potential
Solutions:

1. Organization:

o It is perceived that the current Director
of OSTP does not have direct access to the
President and, consequently, does not play
a major role in policy design.

o OSTP does not have clearly defined
roles and responsibilities.

o OSTP has not effectively advised the
President on the setting of national
science and technology goals.

o The current organizational structure does
not reflect the President-elect's stated
priorities and goals in the area of
science and technology.

2. Resources:

o The OSTP budget has declined the last four
consecutive years. The 1989 OSTP
appropriation is the lowest in over a
decade (real dollars). See Attachment B.
The decline in funding adds to the
perception that the Office is not vital.

o OSTP has a total staff of 27 people, only
9 of whom are permanent employees. The
remaining 18 are detailees or liasons from
other agencies.

President Bush must clearly define the role,
responsibilities, and priorities of OSTP as they
relate to other offices in the Executive Office of
the President (National Space Council, National
Security Council, Economic Policy Council, Domestic
Policy Council, Office of Management and Budget,
etc.), so that the Office can be more effective in
advising the President on setting national goals.
Only after this definition is complete can an
effective organization in terms of personnel and
budget be designed. The following recommendations
reflect my view that the Assistant to the President
for Science and Technology should play the role of
"honest broker", presenting proposals and offering
advice to the President as objectively as possible.



Organization: Please see Attachment C for
suggested organization.

(o)

Elevate the President's Science Advisor
to Assistant to the President for Science
and Technology with Cabinet level status
(without portfolio). Establish direct
access between the Assistant and the
President, thereby enhancing the
Assistant's role in the policy making
process.

Appoint a Director of OSTP to be confirmed
by the Senate. This person could also
serve as the unofficial deputy to the
Assistant to the President. The Director
of OSTP would be the line manager of the
Assistant to the President's
organizational capacity.

Establish the President's Council of
Science and Technology Advisors, composed
of 1leading scientists, engineers and
distinquished executives from the private
sector. The members of this elite group
should be appointed by the President. The
Assistant to the President for Science
and Technology should serve as the
chairman of the President's Council of
Science and Technology Advisors.

Rationale:

The Assistant to the President would not
be the Director of OSTP under this
organizational plan. The Assistant would
be free of OSTP's daily operational
requirements and could more fully serve
the President as an "honest broker;"

The Assistant would play a key role in the
science and technology priority-setting
process as "pork barrel" science becomes
increasingly problematic;

The person named to the Assistant position
would be exempt from Congressional
confirmation. The Director of OSTP would
be the liason to Congress.



This would cut the tie between the
President's top science and technology
advisor and the Congress, enabling the
Assistant to provide confidential,
objective advice to the President.

2. Resources:

o Appoint the Assistant to the President for
Science and Technology early in the
transition period, preferably before the
inauguration.

Rationale:

- An early appointment allows the
Assistant to take part in early
budget battles, especially FY 90,
which may help address the resource
problem indicated above;

- The Assistant could advise the
President on the many other key

scientific and technological
appointments early in the
Administration;

- The Assistant would have a reasonable
amount of time to design the
organizational structure of OSTP in
a manner which would reflect the
President-elect's priorities;

= An early appointment sends a strong,
clear signal that this post is
important to the President-elect.
Better candidates will be attracted
to science and technology jobs in the
Administration if they perceive
President-elect Bush has a personal
interest in S&T.

Note: In 1981, the Reagan
Administration waited several months
before selecting a Science Advisor.
Not surprisingly, the first seven
distinquished professionals asked to
take the position turned the job
down.



o

e e e G .S - -

e it ———— = ———— o

}

ATTAHMENT 4

Public Law 94-282
94th Congress, H, R, 10230
- May 11, 1976

An Act

To establish a science and technology policy for the United States, to provide
for scientific and technological advice and assistance to the I'resident. to
provide a comprehensive survey of ways and means for inproving the Fed-
eral effort in scientific research and information handling, and in the use
thereuf, to amend the National Scicnce Foundation Act of 1950, and for other
purposes.

Be it cnccted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may
be cited as the “National Science and Technology Policy, Organiza-
tion, and Priorities Act of 1976".

TITLE I—NATIONAL SCIENCE, ENGINEERING, AND
TECHNOLOGY POLICY AND PRIORITIES

FINDINGS

Skc. 101. (a) The Congress, recognizing the profound impact of

science and technology on society, and the interrelntions of scientific,
technological, economic, social, political, and institutional factors,
hereby finds and declares that—

(1) the gencral welfare, the security. the economic heal.h and
stability of the Nation, the conservation and cfficient utilization
of its natural and human resources, and the eflective functioning
of <5.;\')\'ex'nmem and society require vigorous, percertive support
and employment of science and technology in achieving national

objectives;

(2) the many large and complex scientific and technological
factors which increasingly influence the course of national and
infernational events require appropriate provision, involving long-
range, inclusive planning as well as more immedinte program
development. to incorporute scientific and technological knowlcdze
in the national decisionmaking process; .

(3) the scientific and technological capabilities of the United
States, when properly fostered, a plied. and directed, can effec-
tively assist in improving the qua ity of life, in anticipating ana
resolving critical and emerging international, national. end Jocal
problems, in strengthening the Nation’s international economic

ition, and in furthering its foreign policy oojectives;

(4) Federal funding for science and technology represents an
investment in the future which is indispensable to sustained
national progress and human betterment, and there should be a
continuing national investment in science, engincering, and tech-
nology which is commensurate with national needs and oppor-
tunities and the prevalent economic situation; .

(5) the manpower pool of scientists, engineers, and +cchnicians,
constitutes an invaluable national resource which should’ be uti-
lized to the fullest extent possible; and

6) the Nation’s capabilities for technology assessment and for
technological planning and policy formulation must be strength-
ened at both Federal and State levels.
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Priority goals. &b) As a consequence, the Congress finds and declares that science
an

out being limited thereto:

technology should contribute to the following priority goals with-

(I) fostering leadership in the quest for international peace
and progress toward human freedom, dignity, and well- ing
by enlarging the contributions of American scientists and engi-
neers to the knowledge of man and his universe, by making
discoveries of basic science widely available at home and abroad,
and by utilizing technology in support of United States national
and foreign policy goals:

(2). increasing the efficient use of essential materials and prod-
ucts, and generally contributing to economic opportunity, stabil-
ity, and appropriate growth; :

(3) assuring an adequate supply of food, meterizls, and energy
for the Nation's needs;

(4) contributing to the national security;

{5) improving the quality of health care available to all resi-
dents of the United States;

(6) ‘preserving. fostering, and restoring a healthful and esthetic
natural environment ;

(7) providirg for the protection of the oceans and coastal
zones, and the polar regions, and the efficient utilization of their
resources;

(8) strengthening the economy and promoting full employ-
ment through useful scientific and technological innovations;

(9) increasing the quality of educational opportunities avail-
able to all residents of the United States:

(10) promoting the conservation and eflicient utilization of
the Nation's natural and human resources:

(11) improving the Nation’s housing. transportation, and com-
munication systems, and assuring the provision of effective public
gervices throughout urban, suburban. and rural areas;

(12) elininating air and water pollution, and unnecessary,
unhealthful, or inefiective drugs and food additives: and

(13) advancing the exploration and peaceful uses of outer
space.

DECLARATION OF POLICY

Skc. 102. (a) PrixcreLes.—In view of the foregoing, the Congress
declares that the United States shall adhere to a national policy for
science and technology which includes the following principles:

(1) The continuing development and implementation of strate-
ies for determining and achieving the appropriate scope, level,
ﬁirection. and extent of scientific and technological efforts based
upon a continuous appraisal of the role of science and technology
in achieving goals and formulating policies of the United States,
and reflecting the views of State and local governments and repre-
sentative. public groups.

(2) The enlistment of science and technology to foster a healthy
economy in which the directions of growth and innovation are
compatible with the prudent and frugal use of resources and with
the preservation of a benign environment.

(3) The conduct of science and technology operatidns so as to'b

serve domestic needs while promoting foreign policy objectives.
(4) Tha recruitment, education, training, retraining, and bene-
ficial use of adequate numbers of scientists, engineers, and tech-
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\ nolegists, and the promotion by the Federal Government of the

\ effective and efficient utilization in the national interest of the

! Nation’s human resources in science, engineering, and technology.

4 (5) The development and maintenance of & solid base for
: science and technology in the United States, including: (A)
strong participation of and cooperative relationships with State
and local governments and the private sector; (B) the mainte-
nance and strengthening of diversified scientific and technologi-
cal capabilities in government, industry, and the universities, and
the encouragement of independent initiatives based on such capa-
. bilities, together with elimination of needless barriers to scien-
¢ tific and technological innovation; (C) effective management and

# dissemination of scientific and technological information; (D)

establishinent of essential scientific, technical and industrial

standards and measurement and test methods; and (E) promotion
of increased public understanding of science and technology.

. (6) The recognition that. as changing circumstances require
periodic revision and adaptation of title I of this Act, the Fed-
eral Governinent is responsible for identifying and interpreting
the changes in those circumstances as they occur, and for effecting
subsequent changes in title T as appropriate.

(b) InrLEMENTATION.—To0 implement the policy enunciated in sub-
section (a) of this section, the Congress declares that:

(1) The Federal Government should maintain central policy
planning elements in the exccutive branch which assist Federal
agencies in (A) identifying public problems and objectives. (1B)
mobilizing scientific and technological resouarces for essential
nationai programs. (C) securing appropriate funding for pro-
grams so identified. (D) anticipating future concerns to w 1ich
scienco and technology can contribute and devising strategies for
the conduct of science and technology for such purposes, (E)
reviewing systematically Federal science policy and programs
and recommending legislative amendment thereof when needed.
Such elements should include an advisory mechanism within the
Executive Office of the President so that the Chief Executive may
have available independent. expert judgment and assistance on
policy matters which require accurate assessments of the complex

- gcientific and technological features involved.

(2) It is a responsibility of the Federal Government to pro-
mote prompt, effective, reliable, and systematic transfer of scien-
tific and technological information by such appropriate methods
as programs conducted by nongovernmental organizations,
including industrial groups and technical societies. In particular,

; it is recognized as & responsibility of the Federal Government not
| : ; ’ only to coordinate and unify its own science and_technology
. information systems, but to facilitate the close coupling of insti-
: tutional scientific research with commercial application of the
\ usefu! findings of science.
- . (3)_It is further an appro riate Federal function to support
v ¢ scientific and techno]ogiane orts which are expected to provide
results beneficial to the public but which the private sector may

be unwilling or unable to support. ,

(4) Scientific and technological activities which may be prop- b
erly supported exclusively by the Federal Government should be
distinguished from those in which interests are shared with State
and local governments and the private sector. Among these enti-
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ties, cooperative mlnt.ionshi])s ghould be established which
enconrage the appropriate shaving of science and technology
decisionmaking, funding support, and program planning and
execution.

(5) The Federal Government ghould support and utilize engi-
neering and its various disciplines and make maximum use of
the engincering community, whenever appropriate, as an essential
element in the Federal policymaking process.

(6) Comprehensive legislative support for the national science
and technology effort requires that the Congress be regularly
informed of the condition, health and vitality, and funding

uirements of science and technology. the relation of science and
tec no]:g:y to chunging national goals, and the need for legisla-
tive modification of the Federnl endeavor and structure at all
levels as it relates to science and technology.

(¢) Procentres.—The Congress declares that, in order to expedite

and facilitate the implementation of the policy enuuciated in sub-
section (a) of this section. the following coordinate procedures are
of paramount importance:

(1) Federal procurement policy should encourage the use of
science and technology to foster frugal nse of materials, energy,
and appropriated funds; to assure quality environment; and to
enhance product performance.

(2) Explicit criteria. inclnding cost-benefit prineiples where
practicable. should be developed to identify the kinds of applied
research and technology programs that ave appropriate for Fed-
eral funding support and to determine the extent of such support.
Particular attention should he given to seientific  and
technological problems and opportunities offering promise of
social advantage that are so long range. geographically wide-
spread, or economically diffused that the Federal Government
constitutes the appropriate source for undertaking their support.

(3) Federal promotion of science and technology should empha-
size quality of research. recognize the singular importance of sta-
bility in scientific and technological institutions. and for urgent
tasks, seek to assure timeliness of results. With particular refer-
ence to Federal support for basic research. funds should be allo-
cated to encournge edueation in needed disciplines, to provide a
base of scientific knowledge from which future essential techno-
logical development can be launched. and to add to the cultural
heritage of the Nation.

(4) Federal patent policies should be developed, based on uni-
form principles, which have as their objective the preservation
of incentives for technological innovation and the application
of procedures which will continue to assure the full use of bene-
ficial technology to serve the public.

(5) Closer relationships should be encouraged among practi-
tioners of different scientitic and technological disciplines. includ-
ing the physical. social, and biomedieal fields.

(6) Federal departments. agencies, and inst rumentalities should
assure efficient management of laboratory facilities and equipment
in their custody. incinding acquisition of effective equipment, dis-
posal of inferior and obsolete properties, and cross-servicing to
maximize the productivity of costly property of all kinds. Dis-
posal policics should includo attention to possibilities for further
productive use.

90 STAT, 462
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(7) The full use of the contributions of science and technolo
to support State and local government goals should be encouraged.

(8) Formal recognition should be accorded those persons'whosc
scientific and technological achievements have contributed signifi-
cantly to the national welfare.

(9) The Federal Government should support applied scientific
rescarch, when appropriate, in proportion to the probability of its
usefulness, insofar as this probability can be determined; but
while maximizing the beneficial consequences of technology, the
Government should act to minimize foresceable injurious
consequences.

(10% Federal departments. agencies, and instrumentalities
should establish procedures to insure among them the systematic
interchange of scientific data and technological findings devel-
oped under their programs.

TITLE 11—OFFICE OF SC IENCE AND TECINOLOGY
POLICY

SHORT TITLE

Sgc. 201. This title may be cited as the “Presidential Science and
Technology Advisory Organization Act of 19767,

ESTABLISHMENT

Skc. 202. There is established in the Executive Office of the Presi-
dent an Office of Science and Technology Policy (hereinafter referred
toin this title asthe “Office™).

DISKECTOKR ; ASSOCIATE DIRECTORS

Sec. 203. There shall be at the head of the Office a Director who
shall be appointed by the President. by and with the advice and con-
sent of the Senate. and who shall be compensated at the rate provided
for level IT of the Executive Schedule in section 5313 of title 5. United
States Code. The President is authorized to appoint not more than
four Associate Directors. by and with the advice and consent of the
Senate, who shall be compensated at a rate not to excecd that provided
for level ITI of the Exccutive Schedule in section 5314 of such title.
Associate Directors shall perform such functions as the Director may
prescribe.

FUNCTIONS

Sec. 204. (2) The primary function of the Director is to provide,
within the Executive Office of the President. advice on the scientific,
engineering, and technological aspects of issues that require attention
at the highest levels of Government.

(b) In addition to such other functions and activities as the Presi-
dent may assign, the Director shall—

(1) advise the President of scientific and technological consid-
erations involved in areas of national concern including. but not
limited to, the economy, national security, health, foreign rela-
‘tions, the environment, and the technological recovery and use of
resources;
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(2) evaluate the scale, quality, and efléctiveness of the Federal
effort in science and technology and advise on appropriate
actions;

(3) advise the President on scientific and technological con-
siderations with regard to Federal budgets. assist the Oflice of
Management and Budget with an annual review and analysis of
funding proposed for research and development in budgets of all
Federal agencies, and aid the Office of Management and Budget
and the agencies throughout the budget development process: and

(4) assist the President in providing general leadership and
coordination of the rescarch and development programs of the
Federal GGovernment.

POLICY PLANNING. ANALYSIS, AND ADVICE

42 USC 6614, Skc. 205. (a) The Office shall serve as a source of scientific and tech-
nological analysis snd judgment for the President with respect to
major policies. plans. and programs of the Federal Government. In
carrying out the provisions of this section, the Director shali—

(1) seek to define coherent approaches for applying science and
technology to critical and emerging national and international
problems and for promoting coordination of the scientific and
technological responsibilities and programs of the Federal depart-
ments and agencies in the resoluticn of such problems:

Science and (2) assist and advise the President in the preparation of the
Technology Science and Technology Report. in accordance with section 209
Report. of this Act:

(3) gather timely and authoritative informution ccncerning
significant developments and trends in science, technology. and in
national priorities, both current and prospective, to analyze and
interﬁret such information for. the pur of determining
whether such developments and trends are likely to affect achieve-
ment of the priority goals of the N

101(b) of this Act;

Data base. (4) encourafe the development and maintenance of an adequate
data base for human resources in science, engineering, and tech-
nology, including the development of appropriate models to fore-
cast future manpower requirements, and assess the impact of major
governmental and public programs on human resources and their

ation as set forth in section

utilization;
Studies and 5) initiate studies and analyses, including systems analyvses and
analyses. technology assessments. of alternatives available for the resolu-

tion of critical and emerging national and international problems
amenable to the contributions of science and technology and.
insofar as possible, determine and compare probable costs, benefits,
-and impacts of such alternatives;

(6) advise the President on the extent to which the various sci-
entific and technological programs, policies. and activities of the
Federal Government are likely to affect the achicvement of the
Rn:)nt)' goals of the Nation as set forth in section 101(b) of this

ety

(7) provide the President with periodic reviews of Federal
statutes and administrative regrulations of the various departments
and agencies which atfect research and development activities,
both internally and in relation to the private sector. or which may
interfere with desirable technological innovation, together with

90 STAT. 464
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recommendations for their elimination, reform, or updating as
appropnate; . Lt
8) devclop, revicw, revise, and recommend criteria for deter-

mining scientific and technological activities warranting Fedcral
support, and recommend Federal policies designed to advance (A)
the development and maintenance of broudly based scientific and
technological capabilities, including human resources, at all levels
of government, academia, and industry, and (B) the effective
application of such capabilitics to national neceds;

(9) assess and advise on policies for international cooperation
in science and technology which will advance the national and
international objectives of the United States; .

(10) identify and assess emerging and future areas in which
science and technology can be used cffectively in addressing
national and international problens;

(11) report ut Jeast once each yeur to the President on the over-
all activities and accomplishments of the Office, pursuant to section
209 of this Act;

(12) pericdically survey the nature and needs of national scicnce
and technology policy and make recommendations to the Presi-
dent. for review and transmission to the Congress, for the timely
and appropriate revision of such policy in accordunce with section
102(a) (8) of this Act; and

(13) perform such other duties and functions and make and
furnish such studies and reports thercon, and recommendations
with respect to matters of policy and legislation as the President
may request.

(b) (1) The Director <hall establish an Intergovernmental Science,
Engineering. and Technology Advisory Panel ( hereinafter referred to
as the “Panel™), whose purpose shall be to (A) identify and define
civilian problems at State. regional, and local levels which science,
engineering, and technology may assist in resolving or ameliorating;
(B) recommend priorities for addressing such problems: and (C)
advise and assist the Director in identifying and fostering policies to
{acilitate the transfer and utilization of research and development
results so as to maximize their application to civilinn needs.

(2) The Panel shall be composed of (.\) the Dircctor of the Office,
or his representative: (1) at least ten members representing the inter-
ests of the States, appointed by the Director of the Oftice after consul-
tation with State ofticials; and (C) the Director of the National
Science Foundation. or his representative.

(3) (A) The Director of the Office, or his representative, shall serve
as Chairman of the Panel.

(B) The Panel shall perform such functions as the Chairman
may prescribe, and shall meet at the call of the Chairman.

4) Each member of the Panel shall. while serving on business
of the Panel, be entitled to receive compensation at a rate not to exceed
the daily rate prescribed for GS-18 of the General Schedule under sec-
tion 5332 of title 5, United States Code, including traveltime, and,
while so serving away from his home or regular place of business. he
may be allowed travel expenses, including per diem in lien of sub-
sistence in the same manner as the expenses authorized by section 5703
(b) of title 5, United States Code, for persons in government service
employed intermittently.
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FIVE-YEAR OUTLOOK

42 USC 6615. Sec. 206. (a) Within its first year of operation, the Office shall, to
the extent practicable, within the limitations of available knowledgo
and resources, and +with appropriate assistance from the departments
and agencics and such consultants and contractors as the Director
deems necessary, identify and describe situations and conditions which
warrant special attention within the next five years, involving—

(1) current and emerging probleins of national significance that
are identified through scientific research, or in which scientific or
technical considerations are of major significance; and

(2) opportunities for, and constraints on, the use of new and
existing scientific and technological capabilities which can make a
significant contribution-to the resolution of problems identified
under paragraph (1) of this subsection or to the achievement of
Federal program objectives or national goals, including those set
forth in section 101 (b) of this Act.

Annual revi- (b) The Office shall annually revise the five-year outlook developed

sion. under subsection (a) of this section so that it takes account of new
problems, constraints and opportunities and changing national yoals
and circumstances, and shall extend the outlook so that it always
extends five years into the future.

Consultation, (c¢) The Director of the Office shall consult as necessary with officials
of the departments and agencies having programs and responsibilitics
relating to the problems, constraints, and opportunities identified
under subsections (a) and (b) of this section, in order to—

(1) identify and evaluate alternative actions that might be
taken by the Federal Government, State and local governments,
or the private sector to deal with such problems, constraints, or
opportunities; and )

(2) ensure that alternative actions identified under paragraph
(1) of this subsection are fully considered by departments and
agencies in formulating their budget, program, and legislative
proposals.

: Consultatioa, (d) The Director of the Office shall consult as necessary with officials

of the Office of Management and Budget and other appropriate ele-

ments of the Executive Oftice of the President to ensure that the prob-
lems, constraints, opportunities, and alternative actions identified
under subsections (ag, (b),and (c) of this section are fully considered
in the development of the President’s Budgets and legislative
programs.
ADDITIONAL FUNCTIONS OF TIE DIRECTOR;
ADMINISTRATIVE PROVISIONS

42 USC 6616, Skc. 207. (a) The Director shall, in addition to the other duties and
functions set forth in this title— .

(1) serve as Chairman of the Federal Coordinating Council for

| Scfience, Engineering, and Technology established under title IV;

an
2) serve as & member of the Domestic Council.’
— : &b) “or the purpose of assuring the optimum contribution of science
) and technology to the national security, the Director, at the request of
i the Nctional Security Council, shall advise the National Security
Council in such matters concerning science and technology as relate g
to national sccurity. '
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Vo rmes cobomam &

¢) In carrying out his functions under this Act, the Dircctor is

authorized to— .

' (1) appoint such officers and employces us he may deem neces-
sary to perform the functions now or hereafter vested in him and
to prescribe their duties;

2) obtain services as authorized by section 3109 of title 5 of the

. United States Code, at rates not to exceed the rate prescribed for

de GS-18 of the General Schedule by section 5332 of title 5 of
the United States Code ; and
(3) enter into contracts and other arrangements for studies,
analyses, and other services with public agencies and with private
rsons, organizations. or institutions, and make such payments as
) e deems necessary to carry out the provisions of this Act without
. l legal consideration, without performance bonds. and without
. regard to section 3709 of the Revised Statutes (41 U.S.C. 5).

COORDINATION WITH OTHER ORGANIZATIONS

Sec. 208. (a) In exercising his functions under this Act, the
Director shall—

(1) work in close consultation and cooperation with the Domes-
tic Council, the National Security Council, the Council on
Environmental Quality, the Council of Economic Advisers, the
Office of Management and Budget, the National Science Board,
and the Federal departments and agencies;

(2) utilize the services of consultants, establish such advisory

panels, and. to the extent practicable. consult with State and local
governmental agencies. with appropriate professional groups,
and with such representatives of industry. tLe universities. agri-
culture, Jabor. consumers. vonservation organizations. and such
other public interest groups, organizations, and individuals as
he deems advisable;

(3) hold such hearings in various parts of the Nation as he
deems necessary, to determine the views of the agencies, groups,
and organizations referred to in paragraph (2) of this subsection
and of the general public. concerning national needs and trends
in science and technology: and

(4) utilize with their consent to the fullest extent possible the
services, personnel. equipment, facilities. and information
(including statistical information) of public and private agencies
and organizations, and individuals. in order to avoid duplication
of effort and expense. and may transfer funds made available
pursuant to this Act to other Federal agencies as reimbursement
for the utilization of such personnel, services, facilities, equip-

. ment, and information.
| . . (b) Each department, agency, and instrumentality of the Exccu-
: tive Branch of the Government. including any independent agency,
l is authorized to furnish the Director such information as the Director
: deems necessary to carry out his functions under this Act.
. . (c) Upon request, the Administrator of the National .Aeronautics
LT ) and Space Administration is authorized to assist the Director with
respect to carrying out his activities conducted under paragraph (3)
of section 205(a) of this Act.
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SCIENCE AND TECIINOLOGY RETPORT

Skc. 209. (a) The President shell transmit annually to the Congress,
beginning February 15, 1978, a Science and Technology Report (here-
inafter referred to as the “Report”) which shall be prepared by the
Office, with appropriate assistance from Federal departments and
agencics and such consultants and contractors as the Director deems
necessary. The report shall draw upon the information prepared by
the Director pursuant to section 206 of this Act, and to the extent
practicable, within the limitations of available knowledge and
resources, discuss such issues as—

&1) a review of developments of national significance in science
and technology; ‘

(2) the significant cffects of current and projected trends in
science and technology on the social, economic, and other require-
ments of the Nation;

(3) a review and arpraisnl of selected science- and technology-
related programs, policies, and activities of the Federal Govern-
ment;

(4) an inventory and forecast of eritical and emerging
national problems the resolution of which might be substantially
assisted by the application of science and technology;

(5) the identification and assessment of scientific and techno-
logical measures that can contribute to the resolution of such

roblemns. in light of the related social, economic, political, and
institutional considerations; R .

(6) the existing and projected scientific and technological
resources, including specialized manpower. that could contribute
to the resolution of such problems: and

(7) recommendations for legislation on science- and technol-
ogy-related programs and policies that will contribute to the
resolution of such problems.

(b) In preparing the Report under subsection (a) of this section,
the Office shall make maximum use of relevant data available from
the National Science Foundation and other Government departments
and agencies.

(¢) The Director shall insure that the Report. in the form approved
by the President, is printed and made available as a public document.

TITLE ITI—PRESIDENT’S COMMITTEE ON SCIENCE AND
TECHNOLOGY

ESTABLISITMENT

Skc. 301. The President shall establish within the Executive Office
of the President a President’s Committee on Science and Technology
(hereinafter referred to as the “Cominittee™).

MEMBERSIIIP

Skec. 302. (a) The Committee shall consist of—

(1) the Director of the Oftice of Science and Technology Policy
established under title IT of this Act: and '

(2) not less than eight nor more than fourteen other members
appointed by the President not more than sixty days after the
IA)ixt'e)ctor has assumed oftice (as provided in section 203 of this

ct).
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(b) Members of the Committee appointed by the President pur-
suant to subsection (a) (2) of this section shall—

(1) be qualified and distinguished in one or more of the follow-
ing arcas: scicnce, engineering, technology, information dissemi-
nation, education, management, labor, or public affairs;

(2) be capable of critically assessing the policies, priorities, pro-
grams, and activitics of the Nation, with respect to the findings,
policies, and purposes set forth in title I'; and

(3) shall collectively constitute a balanced composition with
respect to () fields of science and engineering. (B) academic,
industrial, and government experience, and (C) business, labor,
consumer, and public interest points of view.

(¢) The President shall appoint one member of the Committee to
serve as Chairman and another member to serve as Viee Chairmun for
such periods as the President may determine.

(d) Each member of the Committee who is not an officer of the Fed-
eral Government shall. while serving on business of the Committee, be
entitled to receive compensation at a rate not to exceed the daily rate
prescribed for (3S-18 of the General Schedule under section 5332 of
title 5. United States Code, including traveltime, and while so serving

.away from his home or regular place of business he may be allowed

travel expenses, including per diem in licu of subsistence, in the same
manner as the expenses authorized by section 5703(b) of title 5,
United States Code, for persons in Government service employed
intermittently.

FEDERAL SCIENCE, ENGINEERING, AND TECIINOLOGY STURVEY

Skc. 303. (a) The Committee shall survey, examine, and analyze the
overall context of the Federal science, engineering. and technology
effort including missions, goals, personnel, funding. organization,
facilities, and activities in general, taking adequate account of the
interests of individuals and groups that may be affected by Federal
scientific, engineering, and technical programs, including, as appro-

riate, consultation with such individuals and groups. In carrying out
its functions under this section, the Committee shall, among other
things, consider needs for—

(1) organizational reform, including institutional realinement
designed to place Federal agencies whose missions are primarily
or solely devoted to scientific and technological research and
development, and those agencies primarily or solely concerned
with fuels, energy, and materials, within a single cabinet-level
department;

2) improvements in existing systems for handling scientific
and technical information on a Government-wide basis. including
consideration of the appropriate role to be played by the private
sector in the dissemination of such information;

(8) improved technology assessment in the executive branch
of the Federal Government;

(4) improved methods for effecting technology innovation,
transfer,and use;

(5) stimulating more effective Federal-State and Federal-
industry linison and cooperation in_science and technology,
including the formation of Federal-State mechanisms for the
mutual pursuit of this goal;
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(6) reduction and simplification of Federal regulations and
administrative practices and procedures which may have the
effect of retarding technological innovation or opportunities for
its utilization ;

7) a broader base for support of basic research;

8) ways of strengthening the Nation’s academic institutions’
capabilities for research and education in science and technology ;
tecS'?) ways and means of effectively integrating scientific and

nological factors into our national and international policies;

((110) technology designed to meet community and individua
needs;

- (11) maintenance of adequate scientific and technological man-
power with regard to both quality and quantity:

(12) improved systems for planning and analysis of the Fed-
eral science and technology programs: and

(13) long-range study. analysis. and planning in regard to
the application of science and technology to major national

roblems or concerns.

(b)(1) Within twelve months from the time the Committee is
activated in accordance with section 302(a) of this Act. the Commit-
tee shall issue an interim report of its activities and operations to
date. Not more than twenty-four months from the time the Committee
is activated. the Committee shall submit a final report of its activities,
findings, conclusions, and recommendations. including such support-
ing data and material as may be necessary. to the President.

(2) The President. within sixty days of receipt thereof. shall trans-
mit each such report to ench House of Congress together with such
comnients. observations. and recommendations thereon as he deems
appropriate.

CONTINTATION OF COMMITTEE

Skc. 304. (a) Ninety days after submission of the final report pre-
pared under section 303 of this Act. the Committee shall cease to
exist, unless the President, before the expiration of the ninety-day
g)riod. makes a determination that it is advantageous for the

mmittee to continue in being.

(b) If the President determines that it is advantageous for the
Committee to continue in being, (1) the Committee shall exercise
such functions as are prescribed by the President: and (2) the mem-
bers of the Committee shall serve at the pleasure of the President.

STAFF AND CONSTULTANT SUPPORT

Skc. 303. (a) In the performance of its functions under sections
303 and 304 of this Act, the Committee is authorized—

(1) to select. appoint, employ. and fix the compensation of such
specialists and other experts as may be necessary for the carry-
ing out of its duties and functions. and to select. appoint, and
employ, subject to the civil service laws. such other officers and
employees as may be necessary for carrying out its duties and
functions; and

(2) to provide for participation of such civilian and military
personnel as mav be detailed to the Committee pursnant to sub-
section (b) of this section for carrying out the functions of the
Committee. ~ y

(b) Upon request of the Committee, the head of any Federal depart-
ment, agency, or instrumentality is authorized (1) to furnish to
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the Committee such information as may be necessary for carrying out
its functions and as may be available to or procurable by such depart-
ment, agency, or instrumentality, and (2) to detail to temporary duty
with the Committee on a reimbursable basis such personnel within his
administrative jurisdiction as it may need or believe to be useful for
carrying out its functions. Each such detail shall be without loss of
seniority, pay; or other employee status. to civilinn employees so
detailed, and without loss of status, rank, office. or grade, or of any
emolument, perquisite, right, privilege, or benefit incident thereto to
military personnel so detailed. Each such detail shall be made pur-
suant to an agreement between the Chairman and the head of the
relevant department, agency, or instrumentalit v, and shall be in necord-
ance with the provisions of subchapter 11T of chapter 33. title 5. United
States Code.

TITLE IV=FEDERAL COORDINATING COUNCIL FOR
SCIENCE, ENGINEERING, AND TECIINOLOGY

ESTABLISHMENT AND FUNCTIONS

Skc. 401. () There is estublished the Federal Coordinating Coun-

cil for Science, Engineering, and Technology (hereinafter referred to

as the “Council”).

(b) The Council shall be composed of the Dircctor of the Office of
Science and Technology Policy and one representative of each of the
following Federal agencies: Department of Agrienlture. Department
of Commerce, Department of Defense, Departinent of Health, duca-
tion, and Welfare. Department of Tlousing and Urban Development,
Departinent of the Interior, Department of State, Department of
Transportation, Veterans' Administration. National Acronautics and
Space Administration, National Science Foundation, Environmental
Protection Agency. and Energy Research and Development Adminis-
tration. Each such representative shall be an official of policy rank
designated by the head of the Federnl agency concerned.

(c) The Director of the Office of Science and Technology Policy
shall serve as Chairman of the Council. The Chairman may designate
another member of the Council to act temporarily in the Chairman’s
absence as Chairman.

(d) The Chairman may (1) request the head of any Federal ageney
not named in subsection (b) of this section to designate n represent-
ative to ]lmrticipnto in meetings or parts of meetings of the Council
concerncd with matters of substantial interest to such agency, and (2)
invite other persons to attend meetings of the Council.

(e) The Council shall consider problems and developments in the
fields of science, engincering, and technology and related activities
affecting more than one Federal agency, and shall recommend policies
and other measures designed to—

(1) provide more eftective planning and administration of Fed-
eral scientific, engineering. and technological progranis.

. (2) identify research neceds including areas requiring addi-
tional emphasis.

(3) achieve more effective utilization of the seientific, engineer-
ing, and technological resources and facilities of Federal agencies,
including the elimination of unwarranted duplication, and ,

(4) further international cooperation in science, engineering,
and technology.
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(f) The Council shall perform such other related advisory duties as
shall bo assigned by the President or by the Chairman.

(g) For the purpose of carrying out the provisions of this scction,
each Federal agency represented on the Council shall furnish neces-
sary assistance to the Council. Such assistance may include—

(1) detailing em loyees to the Council to perform such func-
tions, consistent with the purposes of this section, as the Chairman
may assign to them,and

2) undertaking, upon request of the Chairman, such special
studies for the Council as come within the functions herein
assigned. -

Subcommittees  (h) For the purpose of conducting studies and making reports as
and panels, directed by the Chairman. standing subcommittees and panels of the
establishment.  Council may be established.

ABOLITION OF FEDERAL COUNCIL FOR SCIENCE AND TECHNOLOGY

42 USC 1862 Sec. 402. The Federal Council for Science and Technology, estab-
note. lished pursuant to Executive Order 10807, issued March 13, 1959, as
42 USC 1862 amended by Executive Order 11381, issued November 8,1967, is hereby
note. abolished.

TITLE V—GENERAL PROVISIONS

AUTHORIZATION

42 USC 6671. Sec. 501. (a) For the purpose of carrying out title II of this Act,
there are authorized to be appropriated— :
(1) §750,000 for the fiscal year ending June 30,1976;
(2) £300.000 for the period beginning J uly 1, 1976, and ending
September 30.1976;
3) $3.000.000 for the fiscal year ending September 30, 1977; and
4) such sums as may be necessary for each of the succeeding
fiscal years. :
(b) For the purpose of carrying out title III of this Act, there are
authorized to be ap})ropriated—
1) $750.000 for the fiscal year ending June 30,1976;
2) £500.000 for the period beginning July 1, 1976, and ending
September 30.1976;
3) $1,000,000 for the fiscal year ending September 30, 19775
an
(4) such sums as may be necessary for each of the succeeding
fiscal years.
STATUTORY REPEAL

Skc. 502. Sections 1,2, 3, and 4 of Reorgenization Plan Numbered 2
S USC app.; of 1962 (76 Stat. 1253) and section 2 of Reorganization Plan Num-
42 USC 1861 bered 1 of 1073 (87 Stat. 1089) are repealed.
note. 8 &
5 USC upp. II;
50 USC app. 2271
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AMENDMENT

Skc. 503. Section 4 of the National Science Foadation Act of 1950
(42 U.S.C. 1863) is amended by striking out suhsection (g) and by
redesignating su sections (h), (1), and (), and all references thereto,
as subsections (g), (h),and (i), respectively.

Approved May 11, 1976,
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