Council indicated that it was tired of
being “outslickered” by the white man
and said, “we will fight you in every
court in the land as long as there is
a court ‘available. We will fight you
in every other way possible, and there
are many. In the words of Sir Winston
Churchill, ‘We will never surrender’.”

In October the Idaho Water Re-
source Board said in a position state-
ment, “there is an unidentified quantity
of Snake River water available at
American Falls which will not be
developed by any other proposed up-
stream project.” The Board recom-
mended that the Bureau of Reclama-
tion investigate the feasibility of en-
larging the dam “without inundating
Fort Hall bottomlands.” The Board
said that diking and pumping to pro-
tect the Bottoms appeared to be feasi-
ble—an idea which the Indians dis-
pute and which the Bureau of Recla-
mation has previously rejected because
of the expense involved. The Board
also asked the Bureau to explore the
possibility of building a replacement

at Eagle Rock, a short distance down-
stream from the present site, thus ex-
panding the reservoir, but not at the
cost of inundating the Fort Hall Bot-
toms. The Bureau of Reclamation is
scheduled to make its next report on
the American Falls dam next month.
Whatever course of action is decided
upon, the Bureau hopes to obtain
authorization for a replacement for
the dam in the near future.

The Indians Hold the Key

Unless the Shoshone-Bannock lead-
ers should change their minds, it would
be surprising if the relevant public
agencies pushed ahead with a proposal
to enlarge the American Falls dam.
The Indians own the land, and they
seem to have the whip hand in this
controversy. Last May, Bureau of Rec-
lamation regional director Harold T.
Nelson wrote that “the dam would
not be enlarged without full consent
of the Tribes.” Crookham has said
that there will be no use of the Fort
Hall Bottoms without adequate pay-

American Science Policy: OECD
Publishes a Massive Critique

A report that is believed to be the
most comprehensive look at American
science policy ever taken by outside
observers has just been issued by the
Organization for Economic Co-opera-
tion. and Development (OECD), an in-
ternational group with 21 member na-
tions.* Though balanced in appraisal
and basically laudatory in tone, the
622-page volume—the seventh in a se-
ries of OECD reviews of national sci-
ence policies—is filled with impressions
of weakness in the American system.

The heart of the report, covering the
first 125 pages, consists of separate
assessments of the organization of
American science and technology by

#Avaijlable in the United States after 15 March
from the OECD Publications Center, 1750 Penn-
sylvania Ave., NW, Washington, D.C.; $12. The
final version will contain an account of the
“confrontation meeting”® at which U.S. science
officials discuss the report with OECD. Earlier
OECD studies have reviewed science policy in
Belgium (1966), France (1966), Greece (1965),
Japan (1967), Sweden (1964), and United King-
dom-Germany (1967).
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four European experts: H. G. B. Casi-
mir, director of Philips Research Labo-
ratories, the Netherlands; Théo Le-

févre, former prime minister of Bel-

gium; Pierre Massé, board chairman
of Electricité de France; and C. H.
Waddington, former member of the
United Kingdom Advisory Council on
Science Policy. The remainder of the
volume is devoted to a “background
report,” prepared by the OECD secre-
tariat, which summarizes and analyzes
the goals, implementation, and impact
of the U.S. research and development
effort.

Much of the background material
will be familiar to American readers,
but the remarks of the four experts
should serve to place American
achievements in a fresh perspective.
The four examiners made no effort to
produce a unified analysis. Instead,
each has described his personal im-
pressions—based on a hectic 2-week

ment and agreement of the Indians.
But some of those connected with
the Idaho Water Resource Board
think that the Indians are making a
big mistake. As Board director Robert
Lee commented in an interview in
his Boise office: “The day that Indian
rights would be trodden on is over. This
project has such a favorable cost-benefit
ratio that we could afford to pay a
good deal for the use of the Bottoms.
Here’s a chance for the Indians to
really take Uncle Sam if they only
wanted to do it.

As of now, the Indians would rather
keep the bottomlands than deal with
Uncle Sam. The Indians, the Idaho
State University scientists, and the
other important groups which have
expressed a desire to preserve the Fort
Hall Bottoms may well prove successful
in their battle. If they are, they will
have won a rare victory in the water-
conscious West—a victory for those
who put a higher priority on preserving
a piece of land than upon water stor-
age.—BRYCE NELSON

visit to the United States, a study of
the relevant literature, and previous
contact with American science. The re-
sult is rambling, repetitive, sometimes
contradictory—and illumined with flash-
es of insight. The examiners don’t hesi-
tate to stick pins in America’s scien-
tific and technological smugness. And
they grapple with the big “where are
you going?”’ questions that are too often
ignored by specialists working within
the American scientific system.

Some of the most trenchant obser-
vations are made by Waddington, a
professor at the Institute of Animal
Genetics, Edinburgh, Scotland. Wad- -
dington believes America’s vaunted
scientific superiority is at least partly
an illusion caused by high-powered
public relations and the nearsightedness
of American scientists. He suggests that
America’s multitudinous scientific jour-

. nals constitute “a powerful publicity

machine” that overemphasizes Ameri-
can achievements. “It is perhaps inevi-
table,” he says, “that after a time the
readers of such journals come to feel
that such technological developments
as jet propulsion, radio, radar and T.V.
are essentially American, and the con-
tribution of such Europeans as Whittle
and the German rocket scientists, Mar-
coni, Watson-Watt, and Baird are for-
gotten, and it is an occasion for sur-
prise when the Nobel prize for optical
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pumping is awarded to a Frenchman.”
The “exuberant sales élan” of the
American journals is reinforced, says
Waddington, by the competition for
project grants in this country, which
makes scientist X in Kentucky more
concerned about what scientist Y in
Pasadena is doing than about the work
of scientist Z in Paris or Milan. As a
result of these two factors, he con-
cludes, ‘“American science comes,
largely inadvertently, to present itself
as even more dominant in the world
than it really is.” ’

Waddington finds several funda-
mental weaknesses in the American
system. He believes “the general sci-
entific climate in the United States
is not very well disposed towards the-
oretical considerations,” primarily be-
cause the competitive grant system
makes it “difficult” for Americans to
find opportunities for “contemplative,
imaginative thought.” This is true even
at the highest levels of American sci-
ence, says Waddington, as is evidenced
by the fact that “quite a number of the
American Nobel prize-winners have re-
ceived their awards for discoveries de-
pending on large machines . . . or the
organization of large teams of research
associates” rather than for fundamental
theoretical breakthroughs.

Waddington also faults the “strategic
thinking” in American science for re-
lying entirely on “projective program-
ming,” by which he means that plan-
ners assess the present situation and
ask, “Where do we go from here?”
An equally valid and often better ap-
proach, he suggests, is “anticipatory
programming,” in which planners de-
cide where they want to go and then
ask, “How do we get there?” Wadding-
ton clearly believes projective planning
has led to some faulty decisions. “It
seems difficult to avoid the conclusion
that appalling suffering will occur un-
less we can double the world’s output
of foodstuffs before 2000 A.D.,” he
says. “In this perspective, the advantage
of reducing the time for a trans-Atlantic
journey by even 50 per cent, through
the development of supersonic aircraft,
appears extremely marginal. But it is
currently accepted, on a ‘projective
basis,” that this development is ‘inevi-
table’—supersonic booms, biological
time-clocks and all the rest of it not-
withstanding. And the cost of this de-
velopment will be several times what
is spent on research and development
in food production.”

Waddington feels “the most impor-
tant criticism” to be made of Ameri-
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ca’s strategic science planning is that
it has failed to formulate a compre-
hensive, well-supported research pro-
gram aimed at “ensuring that life is
biologically enjoyable.” He faults sci-
entific thought for failing to adopt a
broad ecological outlook and for failing
to take interest in the achievement of
optimum  biological  performance.
“There are several National Institutes
of Health, each dealing with a different
type of ill health,” he notes, “but it is
difficult to argue that there is one
whose main effort is devoted to the
study of how to optimize human health.
. . . It would probably take a consid-
erable research effort—though minis-
cule in comparison with the man on
the moon effort—to discover how to
measure the neurological situation re-
sulting from commuter stress, noisy or
polluted environments, excessive sen-
sory stimuli, or the other factors of
modern living which lead to ‘nervous
exhaustion.” But it looks today at least
as feasible as putting a man on the
moon did 20 years ago.”

No Unified Policy

A second member of the examining
team, Lefévre, came here in search of
an overall national science policy, but
went home convinced that there is no
single U.S. science policy, only a plu-
rality of policies split among various
agencies established to pursue particular
national goals. While there are advan-
tages to pluralism—such as the fact
that researchers can approach a variety
of agencies for support, thus minimiz-
ing the risk that a valuable project will
die for lack of resources—Lefévre
warns that “the system has its draw-
backs.” He finds needless duplication,
high costs, and a series of “feudal
fiefs which escape the demands of pol-
icy,” whose aim should be to “weight
the efforts, coordinate them and make
them converge.” “If the Federalist con-
ception and the structure of the agen-
cies has thus far yielded good results,”
he says, “it is not, in our view, because
of their intrinsic qualities, but in spite
of defects which are no doubt tolerable
and even profitable in a society of
plenty, but which would be inaccept-
able in a European society with limited
resources.”

Lefévre finds it “regrettable that the
National Science Foundation does not
seem to have succeeded fully in all its
tasks; a late-comer, with less power
than other agencies, and no doubt be-
cause its directors have not sought to
make it assert more power, its support

has more often been complementary
than propulsive.” Lefévre hopes that
Europeans will display “greater bold-
ness” if they pool their efforts to estab-
lish a mechanism for financing funda-
mental research.

The European observers repeatedly
stress that America’s R & D effort grew
primarily in response to external chal-
lenges—in defense, nuclear energy, and
space. An unfortunate result, says Le-
févre, is that “research sectors are ne-

glected which are, or seem to be, irrele-

vant to the challenges which are felt.”
A second unfortunate result, he adds,
is that, by responding to perceived
challenges with the whole of its vast
resources, the United States may have
“started a certain hardening of the
enormous organism. The resources
committed to current projects are so
vast that a change of front would
mean serious economic and social up-
heavals.”

The examiners cover so much
ground and throw out so many ideas
that their reports cannot be discusszd
comprehensively in the short space of
this article. But the following remarks
give a further hint of the flavor of the
enterprise.

» Casimir, the head of a major in-
dustrial laboratory in Europe, found
that in this country “the contribution
of industrial research laboratories to
fundamental science has been surpris-
ingly small,” with the exception of
General Electric and Bell Laboratories.
Casimir also found that “Washington
does little to encourage fundamental
work in industry.” He acknowledges
that his judgment is based on “insuffi-
cient data,” since the team’s contacts
with American industry were restricted
to discussions with a handful of re-
search managers and were not sup-
plemented by a “thorough knowledge”
of research labs.

» Waddington finds that American
foundations have “altered rather con-
siderably” over the past decade or two.
“Most foundations have adopted defi-
nite policies decided by their own body
of senior staff and advisers, and are
not very ready to come in on the off-
beat, to assist something which is
not already within their programme,”
he says. “They are, in fact, as mission-
oriented as the governmental agencies.”
» The OECD’s background report
finds that the “call for better and fuller
use of the potential of science in the
service of man comes mainly from the
politicians and administrators” rather
than from “farsighted scientists.”
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“Somehow the R & D explosion spear-
headed by the military has permitted
the scientific community to live with

something near to a personality split;.

to be a principal agent of change in
our society during the work hours in
the laboratory and yet not feel com-
mitted to the consequences of such
change as it enters our daily life,” the
report says. “The state of ‘pureness’
of intentions and ‘non-involvement’ in
consequences will no longer be possible
in a society fully permeated by science.”

Despite its comprehensiveness, this
massive volume, standing a foot tall
and 2 inches thick, remains annoy-
ingly incomplete. The treatment of in-
dustrial science is sketchy. The lack of
an index, coupled with a rambling or-
ganization, means that a reader in
search of particular information may
have to plow through mountains of
half-digested material to find what he
wants. And despite all the documenta-
tion (the volume contains more than
150 tables, graphs, charts and figures),
the report often lacks supporting evi-
dence just where the reader wants it
most. The four experts are forever
tossing out generalizations without ex-
plaining in any detail how they reached

their conclusions. Lefévre, for example,
suggests: “Is it not American industry
and science which lay down science
policies under the cover of the special-
ized agencies of the President’s Execu-
tive Office and control and modify
them under cover of the Science Policy
Division of the Library of Congress?”
An interesting speculation, but one
which surely requires a bit more docu-
mentation than a one-sentence refer-
ence to President FEisenhower’s famous
warning against the “military-industrial
complex” and a one-paragraph obser-
vation that scientific advisers are “in
evidence at every level of the admin-
istration.”

The heart of this report—the analy-
ses by the four experts—rests, in the
final analysis, on a surprisingly shaky
foundation. The four examiners visited
this country for a total of 15 days and
whizzed through a series of interviews
in Washington, New York, Cape Ken-
nedy, Los Angeles, San Francisco,
Stanford, Santa Monica, Boston, and
Cambridge that would daunt even the
hardiest information-seeker. In their
6 days in Washington, the four talked
(usually as a unit but occasionally in
groups of two) with representatives of

Budgeting for Research: British
Study the Cost of ‘““Sophistication”

London. One of the conventions of
budget-making for science is that an
automatic annual increase is needed
to pay the costs of the growing com-
plexity of science. Five percent a year
for “sophistication” is widely regarded
as fair. A study made recently for the
British government, “The Sophistica-
tion Factor in Science Expenditure,”*
indicates that 5 percent is probably a
little high for an average figure. But
in demonstrating that different labora-
tories have very different sophistica-
tion factors, the study calls into ques-
tion the whole custom of giving a flat
5 percent.

The study, made by the science sec-
retariat of the Council for Scientific
Policy, is based on a survey of 13 gov-
ernment and three university depart-

*Her Majesty’s Stationery Office, London; 6 shil-
lings.
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mental laboratories for which budget
data over a 10-year period were avail-
able. In the study, the sophistication fac-
tor for each laboratory was obtained
through an analysis of rising costs per
scientist in a budget separated into
items for salaries, buildings, and equip-
ment.

Very costly purchases of major
equipment, such as computers and a
ship, were omitted when inclusion, for
several reasons, would have had a dis-
torting effect. Even so, equipment was
by a big margin the fastest rising of
the three items. Increases in expenditure
on equipment hit 10 to 20 percent a
year and even more, but since the item
accounted for only about 18 percent of
total expenditures, the effect on over-
all budgets was small.

For nine Ministry of Technology
stations included in the study, the ma-

the State Department, NSF, OST,
PSAC, Council of Economic Advisers,
Bureau of the Budget, AEC, Com-
merce Department, HEW, NIH, NAS,
Department of Defense, NASA, Brook-
ings Institution, AAAS, National Coun-
cil on Marine Research, four congres-
sional committees, ACS, the Dupont
Company, General Electric, Union
Carbide, Merck Sharp and Dohme,
Ford Motor, and U.S. Steel. Granted
that the examiners seem to have back-
grounded themselves thoroughly, one
could reasonably ask if 2 weeks of on-
site investigation was enough for the
job at hand.

This is a question that troubled the
examiners themselves. Acknowledging
that their reports may be “superficial”
and “cannot . . . claim to make any
revelations,” the examiners neverthe-
less hope that a fresh look “from the
outside” may shed “new light” on U.S.
science-policy problems. They also
hope that a discussion of fundamental
issues confronting U.S. science, though
old hat in this country, will prove
useful to other OECD nations. On both
counts the report, despite its imperfec-
tions, may well prove valuable.

—PuiLip M. BOFFEY

jor elements—salaries and buildings
—grew at roughly the same rate of 5
to 6 percent a year, so that the annual
growth rate in overall costs per sci-
entist was about 6 percent.

Salaries, which include the pay of
supporting staff as well as of research-
ers, is the item which was perhaps
most difficult to analyze in terms of
pure sophistication. After wage infla-
tion in the general economy is allowed
for, the incremental raises on the civil-
service pattern, which go to scien-
tists in both government laboratories
and universities, and salary increases
attributable to a rising standard of liv-
ing for scientists have to be taken into
account. And it is very difficult to
separate these elements from the rises
or falls in costs which are actually the
result of sophistication.

A chief variable in the salaries item
is what the authors of the study call
the “youth factor.” A new research
organization tends to have a large
group of young and relatively low-
paid workers. In an expanding organi-
zation the intake of young staff and
the retirement of elders act to keep
salaries in balance. When an organiza-
tion stops growing its pyramidal age

SCIENCE, VOL. 159



