American A ion for the Ad t of Sci
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, all 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

Senior Editors: Eleanore Butz, Ruth Kulstad

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

Letters Editor: Christine Gilbert

Book Reviews: 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

Assi Production Manager: James Landry

Graphics and Production: Holly Bishop, James J. Olivarri,
Yolanda M. Rook

Covers Editor: Grayce Finger
M ipt Sy Analyst: William Carter

NEWS STAFF

News Editor: Barbara J. Culliton

News and Comment: Colin Norman, deputy editor, William
Booth, Gregory Byrne, 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 Bi hnology Products and Instr t
Shauna S. Roberts

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Traffic Manager: Donna Rivera

Traffic Manager (Recruitment): Gwen Canter

Advertising Sales Manager: Richard L. Charles

Employ t Sales M; 1 Edward C. Keller

Marketing Manager: Herbert L. Burklund

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 Xl 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.

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

27 MAY 1988

27 MAY 1988
VOLUME 240
NUMBER 43856

SCIENCE

Need for Long-Range Energy Policies

nergy has not had much attention lately, but it is a matter that should be under

continuing high-level consideration. The National Academy of Engineering has

chosen to emphasize the importance of the topic. For the inaugural symposium of
the prestigious Arnold and Mabel Beckman Center at Irvine, California, on 11 and 12 May,
the title chosen was “An energy agenda for the 1990s.” Contents of the talks were largely on
uses of the various forms of energy, the pollution problems arising therefrom, the
desirability of expanding the role of natural gas, the need to increase efficiency in the
application of energy, and the requirement of long-range, steadfast energy policies. Robert
Malpas, managing director of the British Petroleum Company, spoke on “A view of global
forces in the energy scene.” He pointed to the emotions aroused when energy is used to
foster material well-being, while at the same time, there are increasing fears about the
finiteness of oil, about nuclear power, and about acid rain and the greenhouse effect. Malpas
pointed out that there is a clear option that would minimize both the supply and pollution
problem, namely, to accelerate the rate of increasing energy efficiency. He pointed out,
however, that at present the drop in price for oil makes it difficult for the public to
understand that crude oil supplies are finite. Also, low prices do not encourage investment
for energy efficiency.

Malpas called attention to unrealistic attitudes of the public which, he said, “. ..
concludes that technology will come to their rescue on every issue. They believe that it will
continue to stretch out the finiteness of oil, . . . and that it will reduce the energy needed per
unit of output, without any action or investment on their part. They also believe that
environmental and ecological concerns will be solved by the cavalry—technology—riding
over the hill!”

The recent record of the United States in improving energy efficiency is not very good.
Between 1974 and 1983, U.S. industry reduced unit energy consumption 20 percent. But at
the same time, Japanese industry achieved a reduction in unit energy consumption of 50
percent. Due in part to an expansion of the number of U.S. cars and trucks, consumption of
petroleum products here for transportation is setting new all-time records.

The dynamism of some newly industrialized countries will surely lead to much greater
utilization of energy by them and greater demands for petroleum in the not distant future.
In the competition for oil imports, the people of the United States may find themselves at a
disadvantage. Others using advanced technology are willing to work longer hours for lower
pay while enduring more pollution. The United States may find it necessary to change
patterns of energy usage to lessen dependence on imported oil.

At the Beckman symposium, Chauncey Starr, emeritus president of the Electric Power
Research Institute, made an interesting case for an expanded future for electricity. He cited
two developments that could ultimately be of great importance—fuel cells and improved
batteries making electric automobiles more feasible. Research and development of fuel cells
has been meeting with increasing success. Fuel cells can achieve efficiencies of 60 to 80
percent. A phosphoric acid fuel cell employs an input of hydrogen and air. The hydrogen
can be obtained from hydrocarbons or by gasification of coal. Improvements in the lead-acid
battery and of electric vehicles has made the combination marginally competitive for short-
range urban uses. Also improvements in the nickel-iron cell have produced a battery with 50
percent more energy storage per unit weight than the lead-acid cell. Starr stated that a
successful 100-mile-range electric automobile could satisty 92 to 95 percent of the average
family’s trips and could provide 66 to 74 percent of the annual miles traveled, reducing
national oil needs by as much as half and reducing urban pollution.

The overwhelming odds are that the United States will eventually be forced to make the
transition to an energy economy based on its own natural resources and employing more
highly efficient use of energy. Either the transition will be conducted in a gradual, orderly
manner, or it will be conducted in a long drawn-out painful way after a major crisis.
Technology cannot come riding over the hill to produce a sudden solution.

—PuILir H. ABELSON
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