
16 March 1984, Volume 223, Number 4641 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
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publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 

Editorial Board 
FREDERICK R. BLATTNER, BERNARD F. BURKE, AR- 

NOLD DEMAIN, CHARLES L. DRAKE, ARTHUR F. 
FINDEIS, E. PETER GEIDUSCHEK, GLYNN ISAAC, NEAL 
E. MILLER, FREDERICK MOSTELLER, ALLEN NEWELL, 
RUTH PATRICK, BRYANT W. ROSSITER, VERA C. RUBIN,  
WILLIAM P SLICHTER, SOLOMON H SNYDER, PAUL E.  
WAGGONER, JOHN WOOD 

Publisher: WILLIAM D. CAREY 
Associate Publisher: ROBERT V. ORMES 

Editor: PHILIP H .  ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E.  RINGLE 
Production Editor: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J .  CULLITON 
News and Comment: COLIN NORMAN (deputy editor), 

JEFFREY L. FOX, CONSTANCE HOLDEN, ELIOT MAR- 
SHALL, R. JEFFREY SMITH, MARJORIE SUN, JOHN 
WALSH 

Eurapean Correspondent: DAVID DICKSON 
Contributing Writer: LUTHER J .  CARTER 
Research News: ROGER LEWIN (deputy editor), RICH- 

ARD A. KERR, GINA KOLATA, JEAN L.  MARX, THOMAS 
H. MAUGH 11, ARTHUR L.  ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistant, News: FANNIE GROOM 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: MARTHA COLLINS, SYLVIA EB- 
ERHART, CAITILIN GORDON, LOIS SCHMITT 

Assistant Editors: STEPHEN KEPPLE, LISA 
MCCULLOUGH, EDITH MEYERS 

BookReviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: JOHN BAKER; HOLLY BISHOP, ELEANOR 

WARNER; JEAN ROCKWOOD, SHARON RYAN, BEVERLY 
SHIELDS 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Editorial Administrator: SUSAN ELLIOTT 
Assistant to the Associate Publisher: ROSE LOWERY 
Assistant to the Managing Editor: NANCY HARTNAGEL 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington. For "Information for Contribu- 
tors," write to the editorial office or see page xi, 
Science, 30 September 1983. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L .  BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. 
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 11 1 N. La Cienega Blvd. (213.657- 
2772); SAN JOSE, CALIF. 95112: Bob Brindley, 310 S. 16 
St. (408-998-4690); DORSET, VT. 05251: Fred W.  Dief- 
fenbach, Kent Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York 10036 (212-730-1050). 

Federal R & D Budget: Guns Versus Butter 
U.S. scientists and engineers are generally aware that federal funding for 

R & D for the military has increased sharply in recent years. What is less 
appreciated is that federal funding for the rest of the nation's R & D effort 
has considerably decreased. Using words from a classic phrase, R & D 
funding for "guns" is up and R & D funding for "butter" is down. 

The National Science Foundation compilation* of federal R & D funding 
for fiscal years 1980 through 1984 by budget function, corrected for inflation 
with official deflators (fiscal 1984 is set a t  loo), reveals the following in 
billions of constant dollars. 

Fiscal year budget Increase 
Category 1980-1984 

1980 1981 1982 1983 1984 (9%) 

Total R & D $39.0 $39.2 $39.6 $40.4 $45.7 17 
National defense $19.4 $21.7 $24.2 $26.2 $32.0 65 
All other R & D $19.6 $17.5 $15.4 $14.2 $13.7 -30 

Figures for fiscal 1983 and 1984 are estimates. However, the opposite 
trends of support are obvious. N S F  lists 15 nondefense budget functions 
that obtain federal support for R & D. Of these, only one, general science, 
which is primarily basic research, shows an increase in constant dollars 
between fiscal 1980 and 1984; the 4-year increase is a modest 7 percent. In 
President Reagan's recent budget proposals for R & D for fiscal 1985, the 
dominance of funding for the military continues. 

The rapid increase in R & D for the military is not surprising; it was 
almost inevitable, given the large expansion of military budgets. The 
surprise is the magnitude of the decrease in support of nondefense R & D. 
This has occurred in the face of rising concern about the international 
competitiveness of our industries and the need for increasingly innovative 
U.S. technology. One response to these concerns was passage of the 
Economic Recovery Tax Act of 1981, which provided U.S. industry with a 
25 percent annual tax credit for incremental R & D expenditures. Partly as  a 
result, industry funding of R & D rose between 1980 and 1984 at  about 6 
percent per year in constant dollars. 

There are fields of effort where contributions by industry are small o r  
fragmented and where federal support of R & D is essential. These include 
health (other than drugs), energy, housing, agriculture, environmental 
protection, and natural resources. Basic research, which supplies the 
fundamental knowledge on which industrial R & D builds, also requires 
federal support, since industry's contribution is slight. 

Will the pressure for increased military R & D ease soon? The answer is 
almost surely no, since large increases in budgets for the military are 
proposed for the next several years, and there is no reason to expect the 
fraction for R & D to decrease. The most likely future is intensified 
pressure on all other federal budgets, including those for R & D. What then 
is to be done to obtain more adequate federal support for civilian R & D? 
Three efforts suggest themselves: develop more persuasive arguments to 
federal agencies and Congress on the need for more support for R & D in 
nonmilitary areas; emphasize the need for more basic research, particularly 
in areas that supply the scientific base for our industries; and urge greater 
effectiveness in the federal government's civilian R & D support programs, 
with less emphasis on such research spectaculars as the Manned Space 
Laboratory and tighter constraints on the burgeoning expenditures for 
military R & D. 

Scientists and engineers have a particular responsibility to understand 
these problems and make their recommendations known. What is at stake is 
the future prosperity of our nation.-F. A. LONG, Program on Science, 
Technology, and Society, Cornell University, Zthaca, New York 14853 

"Science Resources Studies Highlights, NSF 83-323, 14 October 1983 




