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NATO and Science

Sir,—I should like to make some points
relevant to the controversy about NATO
support for science.

NATO is not a source of wealth; the
money it distributes for science comes
from the member governments. The
amount NATO has to spend on science
is decided not by the organization itself
but, ultimately, by the North Atlantic
Council, made up of representatives of
the member governments. If NATO
did not have a science programme these
governments would contribute less to
NATO. The bulk of NATO’s science
spending goes on its scientific fellow-
ships. Here not only is the money pro-
vided by the member governments, but
also the money is returned to national
agencies which administer its distribu-
tion. In Britain, for example, the
agency is the SRC and in the United
States the NSF. Thus almost the only
effect of NATO participation in this
area is to add to the overhead costs and
to attach NATO’s name to grants pro-
vided by the member governments.
Would it not be better if the money was
given directly to the various non-
military national agencies concerned?

Two points made by Mr Kovach
(Nature, 239, 476; 1972) about the
NATO Science Programme require
some addition. First, he correctly
stated that people from non-NATO
countries are free to attend NATO
Advanced Study Institutes. However,
the leaflet which advertises the Ad-
vanced Study Institute Programme
makes it clear that “. . . NATO funds
cannot be applied directly to meet the
expenses of non-NATO participants”.
Secondly, I should like to add to the list
of Advanced Study Institutes mentioned
by Mr Kovach the following con-
ferences, which, while not Advanced
Study Institutes, were held under the
aegis of the NATO Science Committee
and were sponsored by two of its
advisory panels: Human Factors in the
Design of Weapons Systems, Soester-
berg, 1961; Military Logistics, The
Hague, 1962; Military Applications of
Programmed Learning, Naples, 1965;
The Operational Evaluation of ASW
Weapons Systems, Paris, 1966

I have no space to discuss in detail
the motives behind the NATO science
programme. However, it is worth
remarking that NATO has always seen
the programme as related to its military
and political aims. The “philosophy”

behind the programme has been des-
cribed as the belief that “national and
international strength are related
directly to progress in science and tech-
nology, the basis of economic and
military development’™ and it has been
explained that under the work of the
Science Committee “science and tech-
nology have been analysed con-
tinuously as factors helping to guaran-
tee the success of the alliance . . .
engagement in scientific affairs gives
NATO values other than purely
military ones but ones which are essen-
tial in maintaining the strength and the
cohesion of the alliance.”™  No
reminder should be necessary that the
“success of the alliance” has involved
support for Portugal’s colonial wars in
Africa? and, as well as the military dic-
tatorship in Portugal, the more recent
military dictatorship in Greece?.

Scientists who oppose the military
and political aims of NATO, who do
not wish to add to NATO’s prestige,
or who are against military involvement
in science, should refuse to collaborate
with the NATO science programme.
Instead they should press that the
money now given to NATO to spend on
science should be given instead to
national or international agencies (such
as UNESCO) of a non-military nature.

Yours faithfully,
ALAN SLOMSON
School of Mathematics,
University of Leeds,
Leeds LS2 9JT
i NAng'g_larzd Science, 142 (NATO, Brussels,
@ Bosgra,)s. J., and van Krimpen, C., Por-
tugal and NATO, 48 (Angola Comite,
Amsterdam, 1969).

3 Wilmers, G., in Proc. Bertrand Russell

Memorial Logic Conference (in the
press).

Peptide Synthesis

Sir,—Your Molecular Biology Corres-
pondent has added to our gaiety on
many occasions, and perhaps his open-
ing statement (Nature, 239, 252; 1972)
that “the evolution of solid state tech-
niques has transformed the craft of pep-
tide synthesis into a relatively routine,
or at least not too intimidating opera-
tion” was intended in that spirit. It
does, however, contrast with the
authoritative pronouncement by E.
Wiinsch (Angewandte Chemie Int. Edn.,
10, 791; 1971) that “the Merrifield tech-
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nique in its present form is unsuitable
for the satisfactory synthesis of higher
natural peptides (with more than 15
amino-acid residues)”. That was the
tenor of discussions at the Third
American Peptide Symposium, Boston,
June 1972, and the Twelfth European
Peptide Symposium, Reinhardsbrunn,
September 1972. Can your corres-
pondent quote a single example of a
peptide. with twenty or more amino-
acid residues which has been synthesized
by a solid-phase technique to the normal
standards of chemistry?

This is not a merely rhetorical ques-
tion concerning a point for specialists.
The real question is whether molecular
biology is to operate at the levels of
precision of molecular science or
biological science.

Yours faithfuily,
G. W. KENNER
The Robert Robinson Laboratories,
Oxford Street,
PO Box 147,
Liverpool L69 3BX

Our Molecular Biology Correspondent
replies:

If T have brought gaiety to Liver-
pool, this is sufficient reward. At the
same time I confess that it is at least
my aim to operate at the level of pre-
cision of molecular science. I would
not presume to argue with Professor
Kenner about peptide chemistry, but I
wonder whether the point of his letter
has eluded me. In the first place the
work that I discussed in the article to
which he takes exception concerned the
synthesis of peptides of fourteen resi-
dues and no more, to which, he seems to
agree, that the solid-state method is
applicable. Second, had he quoted
my second sentence, and not only the
first, he would have come to the caveat
about the difficulty of synthesizing long
chains. As to his challenge to cite
examples of the synthesis of longer pep-
tides than twenty residues, two should
suffice: Merrifield synthesized func-
tional ribonuclease (124 residues), and
Anfinsen a forty-two residue tract of
the staphylococcal nuclease chain. It is
true that affinity methods were used
to separate correct from incorrect
sequences, and perhaps to the true pep-
tide chemist this is not cricket. The
fact, nevertheless, as it seems to me, is
that the solid-phase technique has for
the first time brought at least the more
modest essays in peptide synthesis into
the range of a great many laboratories,
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and, as the literature of protein
chemistry shows, has been used to good
effect. The difficulties have been widely
enough discussed and publicized. If
Professor Kenner feels that the practical
advantages of the solid-phase method
are all a great delusion, then I am sure
no one will be listened to with greater
interest.

Economics and Ecology

S1R,—Of recent years it has seemed that
the needs of our environment, as seen
by ecologists, and the needs of process
technologists, epitomized by the laws
of economics, were irrevocably opposed.
We need to seek any means for moder-
ating this conflict. One of the con-
tentious issues is the limited term of
years for which patents run. [t is in
the early years that a manufacturer
may make most profit from a valuable
patented process. Moreover, the opera-
tive term of years runs from the sealing
date.  The manufacturer is unlikely
willingly to accept the advice of an
ecologist that several years may be
needed to evaluate whether by-products
from working a patent will or will not
harm the environment.

After three months or so an applica-
tion for a patent may be granted. If,
then, the patentee does not arrange for
the use of the process which is the
subject of the patent the monopoly
rights may be lost. No provision is
made for delay while ecological studies
assess whether working the patent may
damage the environment. Notoriously
ecologists find it difficult to give straight
answers to straight guestions posed by
technologists, but the more the time
that is available the easier it is to arrive
at a straightforward answer. Since
three years is probably a minimum time
to obtain sufficient information to
attempt reasonably confident judg-
ments, I suggest as a compromise that
the needs of environmental protection
would be furthered if the operational
date for a patent covering a chemical
process could be deferred for, say, three
years after the sealing or granting date.

The decision as to whether such
ecological evaluation is necessary would
be made by Patent Officc examiners,
acting on the advice of environmental
ecologists on the staff of governmental
laboratories such as those of the Minis-
try of Agriculture, Fisheries and Food
or the Water Pollution Research
Laboratory.

The necessary assessment of the en-
vironmental consequences of newly
patented processes could be referred to
an ecological laboratory which might
well develop under the wing of the
Government Chemist but be largely
financed by fees from firms soliciting

patent protection for new processes.
This laboratory would assess the en-
vironmenta] hazards inherent in new
processes submitted for Letters Patent.
Its reports could include statements of
the kinds of treatment needed to render
harmful effluents harmless and would
be submitted back to the Patent Office
whose examiners would have acquired
the experience to check, evaluate and
implement the ecological findings.

A process patent, tentatively sealed
under the present patent laws, would
become operational only on the date
of approval by the ecological examiners
and with any operational restrictions
which they might think fit to impose.

During the period of evaluation the
manufacturer would be protected from
pirating of his process and would then
have the full term of years in which
to exploit his patent. The environment
would be protected much more than it
now is. Economics and ecology would
learn to live together.

Any country which unilaterally
adopted such a development of Patent
Law would place its manufacturers at
a disadvantage compared with manu-
facturers which did not have to work
within such a law. Clearly international
agreement would be needed before any
country could enforce such a law.

There may be circumstances in which
a manufacturer, introducing a new
process which he knew could provide
a hazard to the environment, would
circumvent the law by the simple ex-
pedient of not applying for patent
protection. To meet this sitnation the
law would need to contain the provision
that a new emission to the environment
of any substance or form of energy is
presumed to be hazardous to the
environment until it has been proved
not to be so to the satisfaction of the
appropriate Inspecting Officer or Patent
Examiner.

To sum up, wise international devel-
opment of the Patent Laws could pro-
vide effective control of adverse effects
of new technological emissions upon
the environment.

Yours faithfully,
L. H. N. CooPER

The Laboratory,
Citadel Hill,
Plymouth

Insect Taxonomy

Sir,—It is not only in Britain that insect
taxonomy is regrettably so neglected
(Nature, 238, 475 ; 1972). The same
situation obtains in many other coun-
tries. T am told by colleagues abroad,
and am a witness to the problem myself,
that the always notoriously limited
financial and moral support for this
field of enquiry is in fact decreasing

©1972 Nature Publishing Group

NATURE VOL. 240 DECEMBER 1 1972

yearly. In this context, the following
points may prove of some interest,

(1) Registration of existing species,
and arranging them into a system
which would make possible reasonable
orientation in an immense insect diver-
sity, species identification, and suitable
classification of any kind of information
on insects—these are the primary goals
of insect taxonomists. But because of
the imbalance between the extent of
the group (some 1,000,000 species recog-
nized and several times as many still
unknown) and the limited number of
taxonomists on a world-wide scale, the.
field still suffers from substantial
lacunae even in the most basic descrip-
tive data.

(2) A vast amount of work has been
done and is still being done by amateur
entomologists. The result is that the
layman cannot always understand how
severely insect taXonomy 1is under-
staffed. Moreover, factors such as
rising expenses of all kinds and the
growing necessity for entomologists to
gain a broader biological background
logically render it difficult for amateurs
to keep in step with the professionals.

(3) Insect taxonomists play a double
role in society: they do research and
they provide identification services. The
importance of precise identification for
applied biology, as well as for the
standardization of biological material
for further study, is generally recog-
nized; but few people are aware how
very frequently such services are
required. Usually, reliable identifica-
tion can only be undertaken by research
taxonomists actively working in the
pertinent groups of insects. Yet the
world-wide shortage of experienced
specialists frequently results in these
services being provided by less qualified
persons, with a consequent high per-
centage of misidentifications or nomen-
clatorial inaccuracies. Chronic scarcity
of identification manuals, catalogues,
cumulative faunal lists, and similar
reference works is another consequence
of this state of affairs.

(4) It is still possible to achieve serious
and offten outstanding scientific ad-
vances in insect taxonomy by the use
of simple methods and with minimum
expense. It is absurd to consider this
a shortcoming or a reason for reduced
monetary support; it would be equally
ludicrous to look down on insect taxo-
nomy as an obsolete science where
“everything has already been done”
simply because it has been intensively
pursued for more than two centuries.
It cannot be stressed too emphatically
that the taxonomic field necessitates not
only extensive development of basic,
descriptive and registratory work, but
also substantial advances at the higher,
synthetic and causal levels. This
requires an interdisciplinary approach
and consequently the use of varied
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