American A lation for the Ady ment of Scl
Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or con-
flicting points of view, rather than by publishing only material
on which a consensus has been reached. Accordingly, alt ar-
ticles published in Science—including editorials, news and
comment, and book reviews—are signed and reflect the indi-
vidual views of the authors and not official points of view
adopted by the AAAS or the institutions with which the au-
thors are affiliated.

Publisher: Alvin W. Trivelpiece
Editor: Daniel E. Koshland, Jr.

Deputy Editors: Philip H. Abelson (Engineering and Applied
Sciences); John |. Brauman (Physical Sciences)

EDITORIAL STAFF

Managing Editor: Patricia A. Morgan

Assistant Managing Editor: Nancy J. Hartnagel

Senlor Editors: Eleanore Butz, Ruth Kulstad

Assoclate Editors: Martha Coleman, R. Brooks Hanson,
Barbara Jasny, Katrina L. Kelner, Edith Meyers, Phillip D.
Szuromi, David F. Voss

Letters Editor: Christine Gilbert

Book Revlews: Katherine Livingston, editor; Deborah F.
Washburn

This Week In Science: Ruth Levy Guyer

Contributing Editor: Lawrence |. Grossman

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head, Mary McDaniel,
Patricia L. Moe, Barbara E. Patterson

Copy Desk: Joi S. Granger, Beverly Shields, Anna Victoreen,
Barbara Wittig

Production Manager: Karen Schools

Assistant Production Manager: James Landry
Graphics and Production: Holly Bishop, James J. Olivarri
Covers Editor: Grayce Finger

Manuscript Systems Analyst: William Carter

NEWS STAFF

News Editor: Barbara J. Culliton

News and Comment: Colin Norman, deputy editor; William
Booth, Mark H. Crawford, Constance Holden, Eliot Marshall,
Marjorie Sun, John Walsh

Research News: Roger Lewin, deputy editor; Deborah M.
Barnes, Richard A. Kerr, Jean L. Marx, Leslie Roberts, M.
Mitchell Waldrop

European Correspondent: David Dickson

BUSINESS STAFF

Business Staff Manager: Deborah Rivera-Wienhold
Classified Advertising Supervisor: Karen Morgenstern
Membership Recruitment: Gwendolyn Huddle
Member and Subscription Records: Ann Ragland
Guide to Biotechnology Products and Instruments:
Shauna S. Roberts :

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Traffic Manager: Donna Rivera

Traffic Manager (Recruitment): Gwen Canter

Advertising Sales Manager: Richard L. Charles
Employment Sales Manager: Edward C. Keller

Marketing Manager: Herbert L. Burkiund

Sales: New York,-NY 10036: J. Kevin Henebry, 1515 Broad-
way (212-730-1050); Scotch Plains, NJ 07076: C. Richard
Callis, 12 Unami Lane (201-889-4873); Chicago, IL 60611:
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-
4973); San Jose, CA 95112: Bob Brindley, 310 S. 16 St. (408-
998-4690); Dorset, VT 05251: Fred W. Dieffenbach, Kent Hill
Rd. (802-867-5581); Damascus, MD 20872: Rick Sommer,
24808 Shrubbery Hill Ct. (301-972-9270); U.K., Europe: Nick
Jones, +44(0647)52918; Telex 42513; FAX (0392) 31645.

Information for contributors appears on page X! of the 25
March 1988 issue. Editorial correspondence, including re-
quests for permission to reprint and reprint orders, should be
sent to 1333 H Street, NW, Washington, DC 20005. Tele-
phone: 202-326-6500.

Adbvertising correspondence should be sent to Tenth Floor,
1515 Broadway, NY 10036. Telephone 212-730-1050 or WU
Telex 968082 SCHERAGO.

1§ APRIL 1988

15 APRIL 1988
" VOLUME 240
NUMBER 4850

SCIENCE

Academic-Industrial Interactions

he rationale and mechanisms for public support of research in the physical sciences,

mathematics, and engineering are undergoing profound and probably irreversible

change. Where once the federal government was essentially the sole source of
research funds for universities, the states and industry are becoming significant factors. In an
carlier day, the widely held view was that federal sponsorship of basic research would
automatically lead to societal benefits, including innovative applications and industrial
competitiveness. The belief was more or less valid for the United States at a time when this
country was the world’s unchallenged leader in technology.

This nation will encounter tough global industrial competition for the foreseeable
future. In this circumstance, it is the states rather than the federal government that have been
highly innovative. Today, there are 500 state and local high-tech programs in 45 states
aimed at improving economic competitiveness.

The recession in 1981 brought hardship and 15% unemployment to the states of the
Rust Belt such as Ohio. It was good politics in the Rust Belt to create programs that used
state funds to create jobs, to support innovation by small companies, and to facilitate
university-industrial collaboration. At least ten different types of programs have been
devised, such as research parks, incubators, and provision of venture capital, but the major
activities involve university research or industrial extension services. Appropriations are
usually leveraged by contributions from industry that match or exceed those from the state.
An exuberant report from Pennsylvania tells that in the interval from 1983 to 1987, more
than 10,500 jobs were created or retained and that $76.6 million in state funds attracted
more than $280 million in private investment. Virtually all the colleges and universities
(public and private) of Pennsylvania are members of a partnership that interacts with 2500
firms. More than half are small enterprises that could not afford to maintain research
activities on their own.

In Ohio several programs foster start-up companies. However, the major emphasis is
on future-oriented major industrial-university interactions. At nine Edison Technology
Centers, academic researchers work on industrial problems especially relevant to the state.
Each center is built around the problems of a single set of technologies such as advanced
manufacturing, polymer innovation, or welding engineering. Each center has a number of
companies and academic institutions as members. More than 500 companies and every
university in the state participate.

Activities in New Jersey appear to be unusually well conceived. A $90-million state
bond issue provided funds for buildings and equipment. Management of the enterprise is
vested in a commission on science and technology whose members include bipartisan
legislators, university presidents, and highly competent scientists and engineers. Among the
various programs being supported, major emphasis is on advanced technology centers, eight
of which are in operation. Among the fields covered are advanced scientific computing,
industrial ceramics, biotechnology and medicine, computer aids for industrial productivity,
and plastics recycling. In the future, centers for photonics and surface modification may be
established.

" Texas has created what amounts to a science foundation that will support local basic
and applied research. Eligible fields for basic research are mainly in the physical sciences and
mathematics, but biological, behavioral, and social sciences are included. The biennial
appropriation for basic research is $20 million. The corresponding funds for an Advanced
Technology Program are $40 million. Among the fields to be supported are acrospace,
biotechnology, manufacturing technology, materials science, and micro-electronics. Propos-
als will be reviewed by out-of-state scientists and engineers, but final authority resides in a
12-member board whose background is predominantly science and engineering.

The states have initiated many programs aimed at improving their ability to use science
and technology. Similarities among the programs abound, but all differ in detail, whether in
strategy, tactics, or management. It is too early to judge what will prove best, but indications
are that initiatives have been largely successful and that the efforts are expanding.

—PHiILIr H. ABELSON

EDITORIAL 26§





