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LETTERS

Acid Rain Report

Marjorie Sun’s briefing on the White
House Panel’s Acid Rain Report (News
and Comment, 21 Sept. p. 1374) indirect-
ly quotes panel member Kenneth Rahn
as saying that the panel report called for
a 25 percent reduction in acid deposition.
Sun describes the report as concluding
that a ‘25 percent reduction would pro-
tect almost all aquatic life.”

As a member of the panel, I disagree.
Our report (p. II-2) simply states that,
“[ilf the figures that Work Group I
agreed on are used,”’ a 25 percent reduc-
tion (to a target loading of sulfates of 30
kilograms per hectare per year) ‘‘would
serve to eliminate damage to all but the
most delicate of fresh-water biological
ecosystems’’ (emphases added).

However, our panel was set up in
order to peer-review the output of the
joint U.S.—Canadian work groups. Our
own conclusion (on p. II-1) is rather
different: *‘We know that it is not possi-
ble at this time to establish a precise
loading below which the average sensi-
tive aquatic system will be protected.”’

One should note also that the word
‘‘loading’’ means ‘‘deposition’’ and can-
not yet be related in a precise way to the
emission of pollutants. Our report does
not support a linear relation between
deposition and emission and thus should
not be used to draw any conclusions
about numerical levels of emissions re-
ductions.

S. FRED SINGER
George Mason University,
Fairfax, Virginia 22030

Federal R&D Policy

Although I am in agreement with most
of Roland W. Schmitt’s comments in his
article *‘National R&D policy: An indus-
trial perspective’’ (15 June, p. 1206),
some of the points concerning the na-
tional laboratories deserve additional
discussion. There is no question about
the need to ensure and strengthen the
health of our university system. The
nation’s most precious resource is its
brainpower. Without the basic research
and training capabilities of a first-rate
academic system, that resource cannot
be maintained or replicate itself for fu-
ture generations’ needs. There is also no
question about the federal role in support
of that system.

With regard to the commercial R&D
area, where an efficient technology
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transfer process should operate, it is
indeed desirable to keep a close coupling
between the developers of a technology
and its marketers throughout as much of
the R&D process as possible and in as
many areas as possible. The feasibility of
doing this will vary with economic condi-
tions.

For example, the years 1980 to 1984
were tough years for most corporations,
and many did not have the confidence
necessary to make major long-term R&D
commitments. Now, the climate has
changed and confidence is growing. But
both domestic and international competi-
tion are growing, and needs as well as
roles of the various elements of the na-
tional R&D system should adjust.

It is imperative that we foster coopera-
tive university—federal laboratory—indus-
trial research. The pressures on industry
to make their research dollars cost-effec-
tive are intense, and it makes good sense
for them to tap the resources of both the
universities and the national labora-
tories. These institutions have special-
ized knowledge in areas ranging from
unique materials synthesis to advanced
computer modeling and artificial intelli-
gence.

A current example of such sharing is
an effort in which the steel industries,
two national laboratories of the Depart-
ment of Energy, and the National Bu-
reau of Standards are working together
to develop ‘‘leap frog’’ technology to
help the steel industry achieve increases
in productivity, meet foreign competi-
tion, and prepare for the 21st century.
University researchers are also in-
volved, and it is hoped that the steel
industry—and the nation—will benefit
from the sharing of expertise from the
three types of organizations. There are
probably other industries that would
benefit from such pooling of effort.

I am not suggesting that universities
give up their primary role, which is to
educate, nor am I suggesting that nation-
al laboratories divert their energies from
their primary mission, to do long-term,
high-risk research with potentially high
payoff, at least in the energy area. I am
suggesting that, in selected areas, the
nation can benefit from sharing. For this
to take place, both universities and na-
tional labs have to be strong institutions.

Schmitt points out that universities
have had to compete with the national
laboratories for the Department of Ener-
gy’s research dollars, and that when
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funding does go to the labs, ‘‘most of the
educational dividends are lost.’’ He adds
that, unless the national laboratory will
do a substantially better research job,

the university should get the funds. In
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my view, the national labs, like corpo-
rate R&D labs, constitute a valuable
resource that must be maintained for a
number of reasons. These include the
performance of long-term, high-risk re-
search referred to above, and guarding
against national surprise, whether eco-
nomic, defense, or of some other nature.
In order to serve these vital functions,
national labs, as well as universities,
must continue to be funded for basic
research in selected areas. There is no
inherent conflict between the roles of
national laboratories and universities.
There has been a long history of cooper-
ation between these institutions as exem-
plified by the University of Chicago’s 40-
year association with Argonne National
Laboratory and the University of Cali-
fornia’s similar long-term relationship
with three national laboratories.

There are some steps that can and are
being taken to increase the effectiveness
of the national laboratories. Many of
them need to increase their interactions
with universities and with industry. They
need to bring more students, faculty, and
industrial researchers to the labs to do
research and use the facilities. Research-
ers from the labs should be encouraged
to spend more time at universities and in
industry. Interactions of this sort are
being encouraged at Argonne National
Laboratory. The end result, I believe,
will be an increase in the contributions of
the lab to both the midwest region and
the nation.

With the modifications suggested
above, I endorse the guidelines for feder-
al R&D policy suggested by Schmitt and
believe that they will strengthen and
rejuvenate the innovative powers of the
nation’s system of research and develop-
ment.

ALAN SCHRIESHEIM
Office of the Director,
Argonne National Laboratory,
Argonne, Illinois 60439

Strategic Choices

Good intelligence and reliable commu-
nications would seem indisputable assets
in a conflict, as Charles A. Zraket argues
in his article ‘‘Strategic command, con-
trol, communications, and intelligence”’
(22 June, p. 1306); but they may not
constitute the most effective deterrent to
prevent the outbreak of nuclear war.
Sometimes uncertainty about one’s
probable response to a provocation may
be preferable. If, for example, an oppo-
nent thinks that a particular act will
evoke a certain response, but this act
may be mistaken for something more

serious because of failures in command,
control, communications, and intelli-
gence (C3I), he may well be deterred by
these very failures because the risk will
be greater.

Generally speaking, I think CI should
be upgraded, especially to prevent egre-

"gious errors that could result in a nuclear

catastrophe. At the same time, however,
if an opponent is uncertain about what
one’s response to a provocation will be,
either because of C°I failures or one’s
intentional vagueness about one’s retal-
iatory policy, one’s deterrent may be
enhanced. More formally, Davis and I
(1) have shown using game theory that in
certain kinds of nonzero-sum signal-de-
tection games a policy of ambiguity is
optimal in the sense that both sides can
benefit if one side uses a ‘‘mixed strate-
gy,”” which involves introducing a delib-
erate and calculable uncertainty into its
strategic choices.

STEVEN J. BRAMS
Department of Politics, New York
University, New York 10003
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I do not disagree with Brams’ point.
Uncertainty in policies and doctrines is
always possible, regardless of how good
or bad a C?I system is. More options are
available to such a ‘“‘mixed strategy,”
however, when the C?I system can be
relied on.

CHARLES A. ZRAKET
MITRE Corporation,
Bedford, Massachusetts 01730

Population Projections

Articles and reports in Science fre-
quently make use of population projec-
tions to reach important conclusions,
often with policy relevance. The article
by H. E. Goeller and A. Zucker (3 Feb.,
p. 456) is an example. Much of their
analysis (and conclusion) rests on an
assumption of an asymptotic world pop-
ulation level of 8.5 billion in the year
2100. Their projection is an extrapolation
of an estimate of 8.4 billion in 2075 by
Keyfitz et al (1). Other estimates are also
possible: for example, the United Na-
tions 1980 estimates for the year 2025
range from 7.2 to 9.1 billion, numbers
that are 15 percent lower and 7 percent
higher, respectively, than the 8.5 billion
level, for a date half a century earlier and
with world population still growing (albe-
it with much regional variation). The

World Bank’s most recent projections
estimate a population of about 9.8 billion
in the year 2050 and an asymptotic popu-
lation of more than 11 billion in the 22nd
century (2). Thus, population projections
can vary widely, and the use of one or
another alternative can make a substan-
tial difference to conclusions about the
adequacy of resources.

Many readers will not have easy ac-
cess to a set of variant projections and
thus cannot easily judge the sensitivity of
an analysis to the use of alternatives. If
gullible, they may accept whatever is
concluded; if suspicious, they may reject
what may be a perfectly reasonable argu-
ment. We would suggest, in the interest
of more informed communication, that
editors and reviewers urge authors to
provide explicit information on a range
of plausible estimates and the sensitivity
of their analysis to the alternatives. If
authors are unable to provide such alter-
native estimates (that is, a range), they
should stress that the projection used is
strictly illustrative and dependent on the
validity of the particular assumptions
underlying that projection. The sensitiv-
ity of population projections to underly-
ing assumptions has been emphasized by
Demeny (3) and Keyfitz (¢).

EUGENE A. HAMMEL
Committee on Population, National
Research Council, Washington, D.C.
20418, and Graduate Group in
Demography, University of California,
Berkeley 94720
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We agree with Hammel that we might
better have used a population range.
However, this would have unduly com-
plicated our discussion of a peripheral
issue and would have changed our con-
clusions only slightly. Since our main
conclusions were that process research
and development is needed to increase
the number of chemical elements ulti-
mately in near-finite supply and that sub-
stitute development is needed to reduce
future demands for the remaining limited
elements, use of various population esti-
mates increases or decreases the timing
of such R&D by, at most, only a few
decades over a 120-year time frame.

H. E. GOELLER
ALEXANDER ZUCKER
Oak Ridge National Laboratory,
Post Office Box X,
Oak Ridge, Tennessee 37831





