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which has been prepared by Professor Ben-David of
the University of Jerusalem as one of the documents
for the meeting of ministers. To summarize his per-
suasive argument is almost unjust, but it goes some-
thing like this. The disparity between the United
States and Europe which Europeans are willing enough
to acknowledge where the application of science is
concerned is also now apparent in basiec and funda-
mental science, however those terms are defined.
Professor Ben-David splits a few hairs in adding up
Nobel Prizes and published papers in the learned
journals, but the essence of his case is qualitative and
not arithmetical. American science is vigorous and
creative because of the way in which it is organized,
with plenty of opportunities for teams of people to
compete against each other and to seek out new
problems to solve. Not merely are there competing
sources of funds for the support of research, but a
variety of institutions in which people can pursue
their scientific ends. Professor Ben-David calls this
entrepreneurship, and in his view Europe falls behind
the United States because it lacks the kind of
institutional framework within which this kind of
activity can be carried forward.

The most distinctive part of Professor Ben-David’s
argument consists of a plea for the removal of the
hierarchical structure of Kuropean universities. In
his view, Britain is a kind of half-way house between
the rest of Europe and the United States, and what he
calls the Cambridge-Oxford-London triangle is in
every way comparable with the Cambridge complex in
Massachusetts. The concentration around Paris of
universities and other institutions for research is a
similar hotbed of innovation, particularly because of the
way the Collége de France provides an analogue for the
reputable institutes for advanced study which have
sprung up in the United States. But exceptions to the
general rule that European science is organized too
rigidly, and that it is as a consequence too constrained
and even too inhibited, are at once fewer and less
effective than they might be.

In the past few months in Europe, this has become
a familiar cry. With luck, it may become a clamour
in the years ahead, and there is every chance that
Professor Ben-David’s tract will have an important
influence. His statement of the need for a structural
upheaval of the administration of academic institutions
is persuasive and subversive (which is, no doubt, why
the OECD’s introduction emphasizes that Professor
Ben-David’s views are not official policy). The truth
is, of course, that even in Britain, which is only com-
paratively enlightened in these things, there is a
tendency to assume that existing institutions must
continue to exist substantially unchanged.

In this climate, for example, new kinds of university
departments can be created only with the funds
which are not required for established disciplinary
structures. It is hard to shut down laboratories which
already exist but which have outlived their immediate
usefulness, but extremely difficult to embark on
laboratories which the European Molecular Biology
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Organization would like to establish. Brooding over
all of this is a sophisticated system of committees
which has become increasingly devoted to the belief
that it is possible to make supposedly judicial decisions
about the spending of money in circumstances when
it may well be that the only meaningful decisions
are those which enable vigorous people to keep on
be'ng vigorous. And if this complaint is valid in
Britain, Professor Ben-David is right in saying that
Britain and France are luckicr than most other Euro-
pean nations. He is also right to imply that it would
be possible for Europe as a whole to attend to these
structural problems without compromising its attitude
towards other aspects of the comparison between
Europe and the United States. The point is that a
more flexible, and a more European, framework for
the administration of fundamental research in Europe
is desirable in its own right. The fact that it would
help to close whatever gap there may be across the
Atlantic is an extra benefit.

Science Policy Meeting

O~ March 11 and 12, ministers of science and educa-
tion from 22 different countries will be meeting in
Paris at the headquarters of the Organization for
Economic Co-operation and Development. Represent-
ing Britain will be Mr Patrick Gordon Walker and Mr
Anthony Wedgwood Benn. Among other subjects
scheduled for discussion is one of Europe’s recurrent
preoccupations, the technological gap between Europe
and the United States. The ministers will be discussing
a report produced by OECD which scts out to estab-
lish the factual basis for the technological gap. The
report, which will not be published in full until after
the Paris meeting, studies nine sectors of industry—
computers, scientific instruments, pharmaceuticals,
plastics, non-ferrous metals, man-made fibres, iron
and steel and machine tools. The report assesses
the performance of the various industries both as
performers of research and development and as indus-
trial innovators, and attempts to relate these to
industrial prosperity.

The ministers will also be discussing fundamental
research policy, and scientific and technical information
systems and policies. The discussion on fundamental
regearch will hinge on several reports published by
OECD in recent years; the most recent is an inde-
pendent survey carried out for the organization by
Professor Joseph Ben-David, professor of sociology
at the Hebrew University of Jerusalem. Professor
Ben-David concludes that European universities are
inefficient; this, he says, is because chairs are estab-
lished on the assumption that one man is capable of
representing, more or less on his own, an entire disci-
pline for about the lifetime of a generation. This,
Professor Ben-David says, is palpably out of date, and
he suggests instead the formation of large multi-
disciplinary research institutes able to award at least
research degrees. Professor Ben-David recognizes
the danger that institutes of this kind, far from being
centres of innovation, often become bulwarks of tradi-
tionalism, and he suggests that they should be experi-
ments in the true sense of the word. “Whatever
schemes are adopted or considered, the expected
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objects should be defined and the results tested and
published.” The discussion next week is intended to
make these ideas more precise, and the OECD is
certainly hoping that a pilot scheme for a project of
this sort may be approved.

The final discussion will be on the problems of infor-
mation retrieval. As well as the technical difficulties
of retrieval, there are distinct dangers that the various
types of retrieval system now being developed will be
incompatible. If the United States devises a retrieval
system which Europe is unable to plug into, many
of the advantages of the system will be lost.

Not Enough Uranium

THE rapid expansion of nuclear power has meant that
electrical utilities, particularly in the United States,
have had to take a hard look at the supplies of uranium.
Like most mineral resources, the stocks seem to be
limited. Some argue that this will enforce a much
greater reliance on coal fired stations—or, at the other
extreme, on the successful development of fusion
reactors. More optimistic observers point out that
this fear of shortage is a familiar part of mining
operations, without which no mining company would
ever feel like prospecting. Between 1935 and 1965,
for example, petroleum reserves ranged from ten to
fourteen times annual requirements. Despite or, some
might argue, because of the potential shortage, explora-
tion kept ahead of demand.

The European Nuclear Energy Agency and the In-
ternational Atomic Energy Agency have now got
together to produce revised estimates of uranium
resources. Briefly, the conclusion is that not enough
has yet been found. Substantial new reserves are
needed if estimated demand is to be met. The report
says that ‘“‘there is no reason to suppose that such
deposits will not be found if a massive, well-financed
and well-conceived prospecting effort is undertaken.
However, the magnitude and urgency of the effort
that will be required cannot be too strongly emphas-
ized”.

Uranium is widely distributed throughout the world,
although Canada, the United States and South Africa
have the lion’s share. The report estimates that the
amount of uranium available at a sensible price—less
than $10 per 1b of U;04—is about 7,000 short tons,
with a further 126,000 short tons available as
by-products of other industrial processes. For a
higher price, of course, much more is available. In
the range between $10 and $30 per b, there are prob-
ably a further 1,400,000 short tons. For comparison,
the 'US Atomic Energy Commission estimated in
1966 that the probable world demand for U,0; would
be 65,000 short tons by 1980. Assured reserves at a
fair price probably therefore represent ten to fifteen
years supply, and the estimate means that annual
production will have to be more than trebled by 1980.

All this is going to make uranium mining a growth
industry over the next ten years. On the face of it,
there is no great cause for alarm—Ilarge areas of the
world have yet to be thoroughly prospected, and little
is known in the West about reserves in Communist
countries. The sea may also provide an alternative
source of uranium, and the United Kingdom Atomic
Energy Authority has estimated that the sea contains
some 4,000 million tons of the mineral. This could be
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extracted at a price, although it seems to be too great
a price to make the process immediately attractive.
Technological development will also help, and the
most important element in this is likely to be fast
breeder reactors, which will make much better use of
uranium-238, converting it to plutonium and burning
that as fuel. While modern water reactors reflect a
dollar increase in the price per lb of U0 by an in-
crease in generation cost of 0-08 mill per kWh, fast
breeders will be less sensitive to raw material costs.

Science School

THE Science Foundation for Physics within the Univer-
sity of Sydney is to hold its second International
Science School for high school students from August
26 to September 6 this year. The school, directed by
Professor H. Messel, who first conceived the idea, will
be on the general theme, “Man in Inner and Outer
Space”. Twenty students from the United States,
Japan and Britain will join one hundred and four
students from Australia and New Zealand for the course
of twenty lectures given by Australian and overseas
scientists—seven of the lectures, for some reason,
will be on America’s projected manned Moon landing.

Overseas scholarships were first offered last year
to ten American students. This year is the first time
that the scholarships have been extended to Britain
and Japan. The ten American students will once again
receive their awards personally from President John-
son. Similarly, the Japanese Prime Minister, Mr
Eisaku Sato, will sponsor the five Japanese representa-
tives. The British students, on the other hand, will
have to be content with the Royal Institution, under
the patronage of the Duke of Edinburgh. The five
British recipients of the scholarships will be known
as the “Royal Institution Australian Science Scholars”.
The five lucky students were chosen from schools all
over the country with the assistance of the Association
for Science Education. All the winners will get a
round-the-world air ticket with a two-week stay in
Sydney for the Science School.

More Chemists Needed

How is industry to attract its fair share of science
graduates ¢ The chemical industry is tackling this

roblem by organizing a conference with the themec
“Modern Chemistry in Industry”, to be held at East-
bourne between March 11 and 14. An attendance of
about 1,000 is expected at the conference, including
representatives from industry, government and the
trade unions, but the majority will be science teachers
and lecturers from the schools and universities.

The problem to be faced is two-fold—the flow of
school leavers into the sciences needs to be increased,
and more graduates must be encouraged to work in
industry. The organizers of the conference point to a
lack of balance in the educational system. The drift
away from science in the schools continues, leaving
unfilled places in university science departments,
while the arts faculties are having to turn away highly
qualified candidates. Even if the school leaver can be
persuaded to enter a university science department, he
is likely to fall prey to the notion widespread among
graduates that research by industrial organizations
is in some way inferior to that done in the universities.
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