Emission Standards: Costs and
Benefits

It is reported by Constance Holden
(News and Comment, 27 Sept., p.
1142) that the National Academy of
Sciences (NAS) has okayed auto emis-
sion standards. Indeed, the recent NAS
study (/) prepared for the Senate Pub-
lic Works Committee endorses the nu-
merical emission standards set out in
the 1970 Clean Air Act and sees ‘“no
substantial basis for changing the stan-
dards.” It claims that the standards are
justifiable in cost-benefit terms. It
reaches this conclusion by finding “that
the benefits in monetary terms . . . are
commensurate with the expected cost”
of about $5 billion to $8 billion per
year.

Unfortunately this conclusion is not
justified: the optimum point of opera-
tion is not one at which the dollar bene-
fits are equal to the dollar costs, but
one at which the marginal (or incre-
mental) benefits are equal to the mar-
ginal costs (Fig. 1). This optimum
point generally occurs where the costs
are much lower than the benefits. At
the optimum, a $1 increase in cost
would buy an additional $1 of benefits;
at the point where costs equal benefits
(which is well past the optimum), it
would buy substantially less. The sum-
mary report only hints at this possibil-
ity. But the detailed results of the
study itself can be used directly to
support the following contrary conclu-
sion: Relaxing the emission standards,
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Fig. 1. Schematic diagram of costs and
benefits versus degree of pollution control
(2, p. 949). The optimum level of pollu-
tion is not at point 4, where costs equal
benefits, but at point 4’, where the mar-
ginal quantities (slopes) are equal.
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or reducing their geographic coverage
to cities with serious pollution prob-
lems, or delaying the implementation
of the standards would lower the costs
drastically without an important re-
duction in benefits.

S. FRED SINGER
Department of Environmental Sciences,
Uhniversity of Virginia,
Charlottesville 22903
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Agricultural Development

I commend Eugene Brams and
James Kirkwood (Letters, 23 Aug., p.
649) for trying new methods to im-
prove international agricultural educa-
tion. I am not sure, however, if such
programs will bear fruit.

Most instructional modules, including
those described by Brams and Kirk-
wood, are based on the conditions in
the developed countries. But are these
modules applicable to conditions in
countries such as India, where the so-
cial structure is altogether different from
that in the United States? Success in
producing more food grains in the
Third World has been achieved, as is
evidenced by the so-called Green Revo-
lution. But the development of agricul-
ture in India involves many departments
of the government other than the agri-
culture department. In the Punjab state,
considered the granary of India, con-
tinuous problems with agricultural de-
velopment arise because of the lack of
coordination among the various gov-
ernmental departments, not because of
the lack of technical know-how or the
skill to communicate (2). And this
probably holds true in many other de-
veloping countries.

Another reason why the United States
has often failed to give effective as-
sistance to the developing countries may
be because they have not always sent
competent advisers to those countries,

although there have been some ex-
cellent men on such assignments. In
this connection, Singh states, “In my
social contacts with these foreign ex-
perts I have found them more knowl-
edgeable on tiger-hunting in India than
on the country’s agriculture” (3).

The answer to the question of
whether the United States, after 25
years, $150 billion, and the dedicated
efforts of thousands of experts, has
learned how to carry out an effective
development project in a developing
nation is given in the title of a book
by Paddock and Paddock (4). Let us
hope, wait, and see if Prairie View’s
new methods succeed.

GULSHAN R. SAINI
Research Station, Agriculture Canada,
Box 280, Fredericton, New Brunswick
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Ultrasonic Holographic Instrument

There is an error in the Research -
News article by Jean Marx (18 Oct.,
p. 247) on “Diagnostic medicine: The
coming ultrasonic boom.” I estimated
that it will take 2 or 3 years before
the feasibility of an ultrasonic holo-
graphic instrument can be demonstrated
at the RCA Laboratories, rather than
that we are 2 to 3 years away from
marketing such a device. Further, an
additional period of several years would
be required to test a diagnostic machine
in a clinical environment.

K. F. ErzoLD
RCA Laboratories,
Princeton, New Jersey 08540

Scientific Manpower Survey

The article by Deborah Shapley
(News and Comment; 31 May, p. 967)
on the 1973 survey (/) by the Na-
tional Research Council (NRC) of
doctoral scientists and engineers over-
looks a fundamental difference between
that survey and others with similar pur-
poses. The population base from which
a representative sample was drawn in
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