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New Research Centres For Third World Proposed

In February 1988, Professor Abdus
Salam, in his capacity as President of
the Third World Academy of Sciences,
conveyed to the Italian Foreign Minis-
ter, Mr. Andreotti, a proposal aimed at
the establishment of three new interna-
tional centres for research, at a high
level of excellence, to be modelled on
the lines of the experience gained dur-
ing the 24 years of operation of the
International
Centre for Theoreti-
cal Physics (ICTP)
as well as through
the activities of the
newly established
International
Centre for Genetic
Engineering and
Biotechnology
(ICGEB), spon-
sored by UNIDO.

In the opinion of §
Prof. Salam, there
is a great demand
among the scien- |
tific community of
the Third World for
the experience so
far obtained in
physics, mathe-
matics and molecu-
lar biology to be
duplicated in a
broader discipli-
nary scope, maintaining, at the same
time, emphasis on an interdisciplinary
approach so that scientific knowledge
and science-based technology could
have an additional, efficient channel
for transfer, particularly toward the de-
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Nobel laureates Prof. K. von Klitzing (standing right), Prof. K.A. Mueller (left), Prof.
Abdus Salam (centre), Prof. K. Siegbahn (right) and UNIDO Project leader Mr. G.
Rosso-Cicogna (standing left) recently met to examine the proposal for the
establishment of the International Centre for Science.

velopmental efforts of Third World
countries.

The ltalian Government has wel-
comed the proposal as it falls in line
with the new guidance for its technical
assistance activities which now en-
compass scientific research and trans-
fer of technology (including “high tech”)
among its priorities. The Italian Foreign
Ministry has asked UNIDO to support

dustrial Development Fund. Mr. Rosso
Cicogna has been nominated as Proj-
ect Leader for the International Centre
for Science and High Technology,
which will group three new institutes.
Mr. Rosso Cicogna, a career diplomat,
previously the Italian Representative
to ICTP and the national coordinator
for the setting up of ICGEB, will take
care of relations with the Italian Gov-
ernment and other

&

the preparatory phase of the establish-
ment, in Trieste, of the above new ac-
tivities, in cooperation with the Third
World Academy of Sciences, through a
project which has so far been financed
out of the Italian contribution to the In-

institutions of the
UN family, some of
whom have already
expressed interest
in joining the initia-
tive.

The activities of
the International
Centre for Science
and High Technol-
ogy in fact began in
. July last year and
included brain-
storming sessions
and informal con-
sultations. Two
more formal meet-
ings have now been
organized for each
of the three new
Centres involving
top scientists and
technologists from
Italy and all over the
world but mainly from developing
countries. The network of TWAS
members has made an invaluable
contribution in this regard. Charged
initially with the responsibility of con-
ducting the Centre’s feasibility, the
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TWAS has successfully completed the
preliminary exercises. Currently, the
Academy is locating prospective Third
World scientists from its vast member-
ship network who could play a role in
the operation of the Centre. The initia-
tive of Prof. Salam has thus received a
response beyond original expectation.

As a result of this preliminary work,
the initial main lines of research have
been identified.

For the Centre for Earth Sciences
and the Environment, priority will be
given to earthquake and mineral de-
posit prediction, air-sea-land interac-
tion in view of climatic changes, upper-
middle-lower atmosphere interactions
with special emphasis on the tropical
ionosphere, and environmental control
and remote sensing. With regard to the
Centre for High Technology and Ad-
vanced Materials, the initial activities
will concentrate on micro-processors,
photonics (optical fibres and lasers),
high-temperature superconductors,
semiconductors and composites. The
Centre for Pure and Applied
Chemistry’s initial research will focus
on polymers, catalysis and reactivity,
fields attracting particular attention in
view of their relevance to industrial
application.

Common feature

A common feature of the three new
Centres will be the duplication of mo-
dalities so far pursued with the ICTP
which, though successful, will have to
be adapted to experimental disciplines.
Emphasis will be placed on training as
well as on specific research projects in
which scientists and technologists from
Third World countries will be involved
for different periods of time, with a view
to their returning home to re-import the
scientific knowledge and “know-how”
acquired in order to start similar activi-
ties in their institutions of origin, while
maintaining a steady link with Trieste.
This modality is meant to act as an ef-
ficient anti-brain-drain device.

A second common feature of the
three new Centres will be the availabil-
ity in Trieste of joint experimental facili-
ties with advanced instrumentation
which would not be found today, or in
the near future, in laboratories in devel-
oping countries because of the exorbi-

tant costs and excessive sophistica-
tion, and also in view of maintenance
and/or the fact that these facilities
would simply not be justifiable in view of
the limited community of users which
could be served in this manner. Such
facilities would instead be at the dis-
posal, in Trieste, of scientists from all
over the world for their experiments,
working together with permanent re-
search groups at the Centres in tune
with the philosophy similar to that which
is commonly known in all large physics
facilities catering for users from many
external laboratories.

A third common feature would be
the availability, in Trieste, of a joint
computer facility, to be used also for the
purpose of training operators of com-
puter centres in developing countries
and ready to assist in the up-grading
and optimal use of hardware existing in
the latter.

An interim report for each Centre
was reviewed in December last by a
panel of top-level experts, membership
of which included several Nobel Laure-
ates. The reports provide a solid base
for the establishment of the Interna-
tional Centre for Science and High
Technology. They also identify pilot
activities (worth 10 million dollars for
the next two years), which will com-
mence this year, initially hosted at the
premises of ICTP, and which will help in
the definition of the final programmes of
the three Centres once the Interna-
tional Centre for Science and High
Technology (comprising the three
Centres and eventually aggregating
the ICTP and ICGEB) has been for-
mally launched. For the initial phase of
its steady state operation after 1990, it
is expected that the three Centres will
be funded with 10 million dollars a year
each. m
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«  Spare Parts

THE THIRD WORLD ACADEMY OF SCIENCES (TWAS)

offers to Thll’d World scuentlsts the followrng programmes

~travel grants are provrded to promote research coIIaboratnon wnhrn the

~ grants are provided for individual research projects and/or scientific re-
search work carned out inthe Thnrd World

+++ funds are’ prowded to cover the cost of small replacement parts for
= scientific equrpment not obtalnable in developlng countnes

. - Grants for scientific meet/ngs held in develop/ng countr/es
- grants to encourage the organization of scientific meetlngs in blologncal
“chemical and geological sciences held in developlng countnes

. Research and Training in Italian Laboratories
supports visits by Third World scientists to laboratories in Italy active in
~ thefields of biological, chemical and geological sciences

-+ For further information and request forms please write to:
~ Third World Academy of Sciences (TWAS)
c/o International Centre for Theoretical Physics
» . Strada Costiera, 11
. P.O.Box 586, Miramare
34136 Trieste, ltaly
Telex: 460392 ICTP |
e Cable: CENTRATOM
Telefax: (+39 40) 224559 and 224163
Telephone: (+39 40) 2240-325/6/7

TWAS Newsletter No. 10, January-March 1989



TWAS Support to Third World Scientists in 1988

During 1988, the Third World Acad-
emy of Sciences extended financial
support to developing country scien-
tists totalling US$ 820,000.

TWAS Research Grants

The Academy awarded 144 Re-
search Grants worth US$558,471 to
scientists from 46 Third World coun-
tries. The grants would support re-
search in the important fields of Experi-
mental Physics, Pure and Applied
Mathematics, Biochemistry and Mo-
‘lecular Biology (Table 1). As of 1989,
the programme has been expanded to
include Pure and Applied Chemistry.

As Latin America and Asia contin-
ued to be the major recipients of TWAS
Grants, Arab and African scientists
made a significant headway in benefit-
ting from the Academy's assistance:
the Arab countries' share of TWAS
Grants went up from 5.49% in 1986/87
to 10.42% in 1988. The African coun-
tries' share also went up in 1988 with a
gainof 3.87% over that of 1986/87.

(A list of the grant recipients and
their research project titles is being
published in a brochure and will be
available from the Office of the Execu-
tive Secretary.)

South-South Fellowships

During 1988, the Academy sup-
ported 40 scientists from 23 Third
World countries to visit institutes in 13
developing countries. An amount of
over US$ 51,000 was spenton travelto
and from the host institutions’ countries
(Table 2).

Most of the scientists (55%) who
were awarded a South-South Fellow-
ship travelled to Latin America as a
relatively large number of organiza-
tions which have agreed to cover local
expenses for visitors to their institutions
under this programme are located in
Latin America. To be precise, of the 257
fellowships offered yearly by 15 coun-
tries in the Third World, 120 have been
offered by Latin America alone.

Table 1: TWAS Research Grants Awarded in 1988

Distribution by field and country
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Country

Argentina
Bangladesh
Benin
Bolivia
Botswana
Brazil
Chile
China, P.R.
Colombia
Congo
Cote d’'lvoire
Costa Rica
Cuba
Egypt
Ethiopia
India

Iran

Iraq
Jamaica
Jordan
Kenya
Korea
Lebanon
Madagascar
Malaysia
Mexico
Morocco
Nepal
Nigeria
Pakistan
Panama
Peru
Philippines
Rwanda
SriLanka
Sudan
Syria
Tanzania
Thailand
Trinidad
Turkey
Uruguay
Venezuela
Vietnam
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Research Grants Awarded in 1988:
Distribution by Reglon (All fields)

34.03%

16.67%

10.42%

(A brochure containing the list of all
the recipients and addresses of the
host institutions can be obtained from
the Office of the Executive Secretary.)

Scientific Meetings held in
Developing Countries

The purpose of the programme is to
encourage the organization of regional
and international scientific confer-
ences, workshops and special meet-
ings in the Third World.

87 activities held in 37 developing
countries were financially supported by
the Academy in 1988 (Table 3). A total
of US$ 211,687 was spent on travel
support for principal speakers and/or
young scientists from the region where
the meetingwas held.

Fellowships Awarded in 1988:
Distribution by Region

40.00%

17.50%

10.00%
32.50%

Host Institutions in 1988:
Distribution by Region

55.00% 7.50%

2.50%

”35.00%

The break-
down by region
shows that the
TWAS recipi-
ents most ac-

O Africa tive in promot-
B Arab Countries ing scientific
o a contacts
s through meet-
Latin America ings, work-
shops, semi-
nars and con-
ferences last

year were the Latin Americans: 40.45%
of TWAS contributions under this pro-
gramme went to the South American
continent.

(A list of meetings sponsored by
TWAS is available from the Office of
the Executive Secretary in the form of a
brochure.)

TWAS ltalian Awards for Research
and Training in ltalian Laboratories

Another major programme which
the Academy has drawn up for scien-
tists in developing countries allows
them to visit Italian laboratories and
work in the fields of biology, chemistry
and geology. The average duration of
these fellowships varies from 10 to 12
months.

Since the
inception of the
programme,
over 80 scien-
tists from the

2 Third World

D1 Afica have come to
B Arab Countries Italy to spend
Asia time in one of
the 120 Italian

Latin America institutions par-

ticipating in the
Scheme.

The success
of this initiative
has been very
encouraging.
The Italian gov-

O Africa ernment has
generously of-

B Arab fered US$ 1.6
Asia million as a con-
\ _ tribution to in-
Latin America crease the num-
ber of Third

World scientists

Table 2: South-South Fellowships
Awarded/Hosted in 1988:
Distribution by country

Country Fellowships Fellowships
Awarded Hosted
Argentina 2
Bangladesh

Benin

Brazil

Chile

China
Colombia
Cuba

Egypt
Ghana 1
Guinea

India

Kenya
Korea, South
Malaysia 3
Mexico 6
Nepal
Nigeria 3
Pakistan

Peru 1
SriLanka
Sudan 2

Tanzania 1
Thailand
Uganda
Uruguay
Venezuela
Vietnam
Total
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taking part in this special fellowship
programme.

The ltalian Research Council has
also expressed its interest in the
scheme. Several of the institutions re-
ceiving visitors under this programme
are in fact affiliated to the Consiglio
Nazionale delle Ricerche (CNR),which
has offered the Academy a contribution
of US$ 75,000 for this activity.

A brochure listing all institutions
participating in the scheme with their
respective areas of research can be re-
quested from the Office of the Execu-
tive Secretary.

It is expected that more and more
Third World scientists will benefit from
this opportunity of exchanging and
sharing scientific know-how in areas
where Italian expertise is universally
recognized. B
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$100,000 T

$85,620
$75,000 1 $69,300 B Africa
551000 | Arab
§ $37 O Asia
$25,000 4 B Latin America
Africa Arab Asia Latin America
Regional distribution of funds for promoting scientific activities in developing countries
Table 3. TWAS 1988 Grants for scientific meetings in developing countries
Country  Biological Chemical Geological Interdisciplinary TotalAmount  Total
Sciences Sciences Sciences Sciences Granted
(US$)

Argentina 5 6 23,990 11
Bangladesh 1 4,200 1
Benin 1 3,000 1
Brazil 2 1 1 19,000 4
Chile 4 1 2 12,890 7
China 6 3 1 19,100 10
Colombia 1 2,500 1
Cuba 2 2,850 2
Ecuador 1 5,000 1
Egypt 1 2 6,000 3
Ethiopia 1 2,000 1
Fiji 1 2,000 1
Gabon 1 1,500 1
Ghana 2 5,000 2
Guinea 1 767 1
Honduras 1 3,000 1
India 2 1 1 7,000 4
Jordan 2 4,000 2
Kenya 1 3,000 1
Madagascar 1 1,000 1
Malaysia 1 1 1 1 16,500 4
Mexico 1 1 6,000 2
Morocco 1 5,000 1
Nigeria 2 6,000 2
Pakistan 1 1 1 9,000 3
Philippines 2 5,000 2
Senegal 2 9,000 2
Sierra Leone 1 2,000 1
Singapore 1 2,000 1
Sudan 2 5,000 2
Syria 1 3,000 1
Thailand 3 2 9,350 5
Trinidad 1 1 6,000 2
Turkey 1 2,000 1
Uruguay 1 1,500 1
Venezuela 2 2,890 2
Zimbabwe 2 4,500 2
Total 37 54 19 10 7 212,537 90
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TWAS and CSC sign Agreement to aid Third World

Science and technology in devel-
oping countries received a boost when
two leading international scientific bod-
ies signed what was described as a
historic agreement in Nigeria last No-
vember.

The Third World Academy of Sci-
ences and the Commonwealth Science
Council (CSC) reached the agreement
during the 15th two-yearly meeting of
the CSC in Lagos, the Nigerian capital.

They pledged to work together to
“further the development of science
and technology in the Third World as
well as their proper applications in rela-
tion to the requirements of society.”

They agreed to develop program-
mes of common interest to promote
research by Third World scientists and
scientific institutions and facilitate their
contacts with the global scientific com-
munity.

The CSC and the Academy will
exchange scientific information of mu-
tual interest on a regular basis. This will
include books and periodicals, news-
letters and reports.

They will also disseminate informa-
tion on each other's programmes and
activities to scientists of Third World ori-
gin working in scientific institutions in
the developing world and elsewhere.

The agreement was signed by the
outgoing chairman of the CSC, Profes-
sor Ephraim Okon of Nigeria, and Pro-
fessor Mohamed Hassan of Sudan,
Executive Secretary of the Academy,
representing Professor Abdus Salam,
the President.

Professor Okon, 48, who was suc-
ceeded as CSC Chairman by Professor
Peter Serracino-Inglott of Malta, de-
scribed the agreement as “a historic en-
deavour.”

He said: “The CSC believes in seek-
ing and fostering collaboration with
scientific bodies of international repute.
Science thrives by research, explora-
tion, debate, inter-action and a free ex-

change of views and information.”

The signing ceremony was wit-
nessed by top scientists and science
managers from some 40 Common-
wealth countries who were in Lagos for
the CSC biennial.

Among them were the CSC’s imme-
diate past chairman Dr. Jim Ellis, Direc-
tor-General of New Zealand’s Depart-
ment of Scientific and Industrial Re-
search, who hosted the 14th CSC bien-
nialin Wellington in 1986.

The London-based CSC is the main
inter-governmental agency for promot-
ing scientific cooperation in the Com-
monwealth. All but four of its 34 mem-
bers are developing nations. (The four
developed countries are Australia, Brit-
ain, Canada and New Zealand).

Professor Hassan expressed the
Academy’s pleasure in forging links
with the CSC. “We are extremely de-
lighted at this agreement,” he said.
“CSC programmes are relevant to our
work and, we hope, our activities will be
of interest to the CSC.We are definitely
going to run programmes jointly with it.”

Professor Hassan, 41, formerly
Dean of the School of Mathematical
Sciences of the University of Khartoum,
was in Lagos for most of the CSC’s
week-long meeting and was thus able
to gainagood idea of its work.

“From what I've seen here in the last
few days, the CSC is doing quite a lot in
scientific and technological coopera-
tion in the Commonwealth, both devel-
oped and developing nations.”

He witnessed the launch of a new
CSC programme called Awareness of
Rapid Advances in Science and Tech-
nology (ARAST) which aims to help
young scientists and teachers from
Commonwealth developing countries
keep abreast of advances in areas
such as biotechnology, microelectron-
ics, materials science and technology
and design engineering.

As part of this new initiative the CSC

will hold a pan-Commonwealth work-
shop in Pune (formerly Poona) in India
in January 1989.

Professor Hassan called ARAST “a
very important programme” and of-
fered travel grants from the Academy to
enable young scientists to attend the
CSC workshop. So the first tangible
result from the agreement came before
theinkonitwasdry.

He said non-Commonwealth acad-
emy members would benefit from CSC
programmes. These span seven broad
areas: energy resources, biological
resources, environmental planning,
agriculture, industrial support, water
and mineral resources and science
management and organization.

“I'm amazed at the range of CSC
programmes considering its small staff
and budget,” said Professor Hassan.
“It's a very successful story. I'm sur-
prised this Agreement did not take
place sooner as it would have been in
the interest of both of us.”

He invited the CSC to join an Acad-
emy programme 1o encourage women
to take up leadership roles in science
and technology. The programme, sup-
ported by the Canadian International
Development Agency, was launched in
October when women scientists from
80 countries met in Trieste.

The CSC itself has been actively
promoting the involvement of women
scientists in its work. Its secretary, Dr.
Gopalakrishna Thyagarajan of India,
told the Lagos meeting that more than
half of its professional staff were
women and that about a quarter of all
Commonwealth scientists who took
part in its activities last year were
women.

Responding to a question from Mrs.
Sonia Saumier-Finch of Canada, he
assured the meeting of the CSC’s
continued efforts to involve more
women scientists in its future
programmes. E AsifKhan
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IRPA" as a Strategy for S&T Development in Malaysia

Capital, labour and technological
change are interrelated factors in eco-
nomic growth. Capital investment, for
example, can serve as a catalyst to
trigger off a self-sustaining virtuous
cycle of technological change eventu-
ally resulting in productivity or quality
improvement in goods and services.

Technological change can be pur-
chasedorcanarise from R&D. Indevel-
oping countries, not enough attention
has been paid to the role of capital
investment in stimulating technological
change through R&D. This reflected in
a generally low R&D spending of less
than 0.2% of the GNP compared to the
order of 2-2.5% in developed countries.

However, the science and technol-
ogy which support technological
change are in a state of flux. Because of
the rapid advances in precision instru-
mentation, and in electronic informa-
tion gathering and processing systems,
and because of increasing interdiscipli-
nary collaboration, new scientific fields
are being created as traditional ones
merge or are redefined. This has hap-
pened with molecular biology, materi-
als science, photochemistry and micro-
electronics, to mention a few. Bounda-
ries between basic and applied re-
search are eroding and in many fields
the time between discovery and its
commercialization is now a matter of
years rather than decades.

The possible range of S&T areas
that might be pursued is getting wider
so much so that even the most devel-
oped countries are not in a position to
pursue all the areas. They are forced to
make choices and set priorities.

The case for targeted
development in S&T

“Corporate Planning” for S&T with
selection of priority is a much discussed
topic in both the developed and devel-
oping world. Even in the USA (Ref. 1) a
proposal has been made recently to
categorize S&T activities into three
groups of descending priorities as fol-

*

Intensification of Research in Priority
Areas

lows:

Category 1: (a) Preserving the
human resource base and the pipeline
for S&T. This means absolute priority
for training and research grants reach-
ing the largest number of scientists,
engineers and clinical researchers; (b)
Meeting the S&T requirements to deal
with national crises (giving R&R for
AIDS as an example); (c) Pursuing
extraordinary scientific breakthroughs
(e.g. High temperature superconduc-
tivity).

Category 2:Pursuing large projects
with important national or scientific
goals.

Category 3:Pursuing projects asso-
ciated with political or national prestige
objectives.

The proposal entails priority deter-
mination across scientific fields with
strong coordination and a “rationale for
a coherent and adequate national S&T
budget”.

South Korea, a newly industrial
country, has set an ambitious national
goal of joining the OECD countries in
the 21st century. Its Long-Range Plan
for S&T Development Towards the
2000’s (Ref. 2) categorizes R&D activi-
ties into five priority areas:

Group lincludes areas whose eco-
nomic returns may be expected in the
near future — e.g. informatics, fine
chemistry and precision machinery.
For this priority group, the goal is to
reach the level of the most advanced
nations by the year 2000.

Group 1l encompasses areas with
strong possibilities for medium-term
success — e.g. biotechnology and new
materials. The goal for this group is to
approach the level of the advanced
countries by the year 2000.

Group 1l covers areas related to
public welfare, environment and
health. The goal is to reach the present
level of the advanced countries by the
year 2000.

Group 1V consists of technologies
with future prospects, e.g. oceanogra-
phy, aeronautics and space technol-
ogy. The R&D activities in these fields

will be confined to follow-up work to
catch up with the advanced countries
by the year 2000.

Group V includes basic sciences
and engineering which provide com-
mon bases for areas of Groups I-IV.
The goal is to approach the level of the
developed countries by the year 2000.

The strategies for implementation
are to invest intensively in targeted
areas and to encourage cooperative
research both nationally and interna-
tionally.

Support for any area of S&T does
not now come automatically in the UK.
The Advisory Council for Applied Re-
search and Development (ACARD)
(Ref. 3) has had to make a case for
strategic science by citing it as an in-
vestment decision in which current
outlays are incurred in anticipation of
future returns. The objective is to create
a portfolio of areas of S&T on which the
country’s industry would draw over an
extended period so as to ensure its
future competitiveness in international
markets.

ACARD proposed that the elements
of a strategy for making suitable S&T
investment decision are: (a) criteria for
choice, (b) the identification and collec-
tion of relevant information, and (c) an
institutional mechanism which ensures
that the country’s industry does indeed
draw successfully on the strategic sci-
ences and related enabling technolo-
gies.

ACARD concludes that it is both
feasible and desirable to create a
framework for an agreed process for
generating priorities in strategic ex-
ploitable areas of science. Such an
activity cannot be carried out occasion-
ally, but must be continuous with suffi-
cient resources committed, both in
quantity and time, to ensure consis-
tency of judgement.

The UK Advisory Board of the Re-
search Council (ABRC) (Ref. 4), on the
other hand, advocates maintenance of
active research capacity across a wide
range of basic sciences, on the basis
that few scientific fields are sufficiently
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freestanding to develop in isolation.
Justification is made on purely scientific
considerations without any regard to
strategic potential. However, prioritiza-
tion still comes into consideration and
the following criteria are proposed as a
check-list in priority determination:
Internal — Timeliness, pervasive-

1986. Its policy statement proclaims
that the NSTP, being part of the socio-
economic development policy of the
nation, “(a) is to promote the utilization
of S&T as a tool for economic develop-
ment, the improvement of human

physical and spiritual well-being and for
the protection of national sovereignty,

For the developing countries, where resources are
always limited, strategic planning for growth in targeted
areas is the only option open.

ness and excellence.

External — Exploitability, applica-
bility, and significance for education
and training.

In the light of the two reports, the
new UK Advisory Council for S&T
(ACOST) was set up in 1987, and has
been asked to advise the Government
(Ref. 5) on priorities for key areas of
emerging S&T relevance to the follow-
ing: (i) advanced materials; (ii) biotech-
nology and life sciences; (iii) communi-
cation and control; (iv) design and
manufacturing.

The key aspects to be highlighted in
relation to each area are the following:
(a) Does it have wide applicability, both
for improving the quality of life and for
commercial exploitation and what are
likely to be the main market opportuni-
ties? (b) What are the relative strengths
and weaknesses of the UK with respect
to underlying science, advanced in-
dustrial capacity? (c) Whether and if so,
how the UK should seek to put itself in
a strong competitive position?

It is clear therefore that judgement
of affordability and relevance comes
into major consideration in planning for
S&T development. For the developing
countries, where resources are always
limited, strategic planning for growth in
targeted areas is the only option open.
Intensification for Research in Priority
Areas (IRPA) is being developed in
Malaysia to meet this objective.

Strategies for S&T development in
Malaysia

A National Science and Technology
Policy (NSTP) (Ref. 6) was formulated
and approved by the Government in

and (b) shall focus on the promotion of
scientific and technological self-reli-
ance in support of economic activities
through the upgrading of R&D capabili-
ties by the creation of an environment of
scientific, educational and other rele-
vant infrastructures.”

Consequently, in national develop-
ment planning, for the 1986-1990 pe-
riod (the Fifth Malaysia Plan - FMP)
basic issues in S&T received attention,
particularly in the direction and guide-
lines for support for R&D as a means of
“generating better efficiency, improved
productivity and increased competi-
tiveness not only in the agricultural
sector, but also in all other sectors of
the economy particularly manufactur-
ing.” In Chapter VIl of the FMP 6 docu-
ment (Ref. 7) the issues are dealt with
under the following headings:

(a) Management of Science & Tech-
nology — strengthening the S&T man-
agement system to enable a more
centralized planning and coordinated
implementation of R&D to meet na-
tional objectives and priorities; the
training of research leaders develop-
ment of S&T indicators;

(b) Resources Allocation for Re-
search and Development —increasing
the allocation to S&T and the creation of
an R&D development vote;

(c) Categories of Research and De-
velopment — providing a guideline to
ensure an adequate and balanced
approach to basic, applied and devel-
opmental research;

(d) Private Sector Involvement in
Research and Development — en-
couraging, through tax and other incen-
tives, more R&D activities by the pri-

vate sector;

(e) Scientific and Technical Man-
power — providing a manpower plan-
ning mechanism which is properly
linked to the training institutions and the
user agencies, both in the public and
private sectors;

(f) Research and Development Pri-
orities — calling for identification of
priorities for increased productivity and
diversification of the industrial base;

(9) High Technology and Strategic
Activities — identifying enabling tech-
nologies in support of industrialization
and other areas of national concern;

(h) Transfer of Technology — con-
sidering the mechanism for technology
acquisition, diffusion and generation;

(i) Popularization of Science
providing the means of general expo-
sure to S&T and the mobilization of
scientific manpower for the advance-
ment of S&T and the establishment of a
National Academy of Science.

The IRPA Strategy

Intensification of Research in Prior-
ity Areas (IRPA) was originally formu-
lated as a procedure in budgetary re-
source allocation to R&D to provide
greater accountability and sensitivity to
national development needs (Ref. 8).
Its implementation involves R&D prior-
ity determination at national and institu-
tional levels and the formulation of
research proposals based on these
priorities as well as peer group ap-
praisal and built-in monitoring and
evaluation. IRPA is therefore not just a
procedure but a strategy of S&T devel-
opment. Indeed, the implementation of
IRPA satisfies several strategies of the
FMP simultaneously and constitutes
the first steps in targeted S&T develop-
ment planning.

Priority Determination

In determining R&D priorities at the
national level, the following points are
taken into consideration: (a) Govern-
ment policy statements and objectives;
(b) need enunciations form users (e.g.
industry); (c) current status of re-
sources and constraints; (d) research
needs arising from challenges of policy
decisions or user needs.

Government policies which become
major reference points for priority de-
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termination include the New Economic
Policy, the National Agricultural Policy,
the National Science and Technology
Policy, the Industrial Master Plan, and
the FMP document itself.

At the institutional level, priority
determination is based on the national
priority listings taking into account insti-
tutional mission and/or special
strengths. These are then translated
into institutional R&D trust areas and
finally project proposals.

For the purpose of IRPA, R&D pri-
orities are categorized into agricultural,
industrial, health and strategic. Activi-
ties related to economic development
are covered under agricultural and
industrial research. Health and strate-
gic research includes activities that
ensure human health and welfare,
monitor national resources, support
national security, and enhance R&D
productivity. Strategic research also
covers the basic sciences, particularly
those in the realm of the so-called
exploitable areas of science.

R&D Assessment

IRPA calls for two levels of appraisal
of the research proposal. The first level
is institutional where technical merits
and economic viability are looked at.
This in-house ex-ante evaluation is
carried according to standard proce-
dure for the institution concerned.
Some institutions operate through
technical advisory boards or research
councils. The universities normally
screen proposals through faculty re-
search committees and/or university
research committees.

Supported programme proposals
are then submitted to the National
Council for Scientific Research and
Development (NCSRD) where a sec-
ond level appraisal is carried out by
“IRPA Panels”, one for each category
of research.

The IRPA Panels appraise pro-
grammes for relevance to national pri-
orities, technical and/or socio-eco-
nomic benefits, cost effectiveness,
interdisciplinarity, intra- and inter-insti-
tutional collaboration and involvement
of industry. IRPA Panels are formed of
Senior R&D managers (Directors Gen-
eral of Research Institutions, Vice-
Chancellors) and representatives of

industry.

Supported proposals are then for-
warded to the Economic Planning Unit
and the Federal Treasury for funding.
Approved funds are disbursed by the
Treasury to the research agencies
through usual channels.

In summary, the four key stages of
prioritization leading to the submission
of an R&D portfolio in support of an
R&D budget allocation are as follows:
(i) articulation of research needs re-
lated to sectoral priorities and user
needs (e.g. private industry), carried
out at the NCSRD level (these are in-
dicative areas for R&D support in each
area); (ii) identification of research
possibilities based on research re-
sources available (manpower and sci-
entific instrumentation), costs, timeli-
ness and quality, carried out at the
institutional level; (iii) process of match-
ing R&D possibilities with research
needs, carried out by IRPA Panels; (iv)
prioritization of research possibilities
and selection of those to be integrated
into a portfolio for submission to the
Federal Treasury and the Economic
Planning Unit in support of an R&D
budget application, carried out by the
IRPA Panels.

Appraisal, monitoring and ex-post
evaluation activities are built in from the
outset into the research process at the
institutional level and into the overall
budgetary process at the national level,
thus being part of the integrated proc-
ess, rather than separated activities.

Benefits of IRPA

The FMP provided for an R&D
Development Vote of $400 mil for all
public sector research for the 1986-
1990 time frame. This is a substantial

increase, pushing national R&D expen-
diture from around 0.5% of GNP in the
previous years to almost 1% during the
FMP period (Ref. 9). IRPA is devised to
manage this R&D fund with accounta-
bility and with an improved chance of
deriving full benefit from the research
effort.

Despite a fairly centralized pattern
of management in national develop-
ment planning in Malaysia, R&D man-
agement had been pluralistic. The FMP
document states that “there was... an
absence of overall direction and com-
prehensive and explicit strategies and
policies on S&T resulting in research
institutions continuing to establish their
own objectives and priorities.” The
national R&D effort was, in other words,
undertaken without focus and serious
attempt at coordination. IRPA has
changed that. There is now both focus
and coordination. Wasteful duplication
can be reduced and interdisciplinarity
as well as collaborative effort can be
encouraged.

A guideline in research allocation to
basic, applied and development re-
search was drawn up in the FMP to
ensure that an appropriate balance is
maintained (see Table below). The
FMP has also defined the role for the
universities in the national R&D effort,
namely that they should carry out most
of the basic research especially in ar-
eas supporting the applied and devel-
opment research of the research insti-
tutions, and in the exploitable areas of
science. Through IRPA, both the bal-
ance in the three categories of research
and the role of university research can
be monitored.

The government’'s and the
researcher’s perspectives on R&D sel-

Distribution of Resource Allocation to Types of R&D by Categories

Research Institutions

Types of Research

Distribution (%)

Basic Applied  Developmental

Universities 40 50 10 22

Government R&D 10 35 55 52
Institutions

Private Sector 5 20 75 26
R&D

Total Allocation (%) 18 35 47 100

(From the Fifth Malaysia Plan, 1986-1990)

TWAS Newsletter No. 10, January-March 1989



~ Science in the Third World

dom coincide. The choice between the
search for truth and the demand for
utility as a major reason for research is
a continuous tussle. Through the effort
in priority determination, areas of con-
cern to the government are brought to
the attention of the researchers. Con-
versely, matters of concern to the re-
searchers are explained in an inte-
grated and holistic manner by the IRPA
Panels to the central science agencies
in their recommendations. Thus a
common platform for a meeting of
minds is being forged.

The factthat IRPA calls for appraisal
of research proposals by peer groups
(IRPA Panels) and for continuous
monitoring and evaluation will encour-
age better choice, preparation and
presentation of research proposals fol-
lowed by better conduct of research. In
the long run, this will improve the quality
of research and that of S&T in the
country generally.

In the context of IRPA, Quality of
R&D is best regarded as not only re-
lated to the intrinsic properties of the
R&D, but also related to the needs at
which it is targeted (extrinsic proper-
ties). Intrinsic properties are broadly
those associated with the R&D pro-
posal itself, having the following as-
pects:

(i) Is the proposal breaking new
scientific ground?

(i) Could the objective of the pro-
posal be achieved by methods not in-
volving R&D orinvolving less R&D?

(iiiy Has the proposal been formu-
lated and structured in a manner that its
objectives are likely to be met within the
allocated resource cost and time?

(iv) Has it been formulated in a
manner which readily permits assess-
ment and monitoring?

All of the above can be evaluated at
the institutional level, although special
arrangements may need to be made for
interdisciplinary issues.

Extrinsic properties which need to
be evaluated outside the institution
should-have a balanced research port-
folio in the light of its overall objectives.
This is in the interests of maintaining a
high quality and flexible output from the
institution over time. At the NCSRD
level, the overall quality requirement is

that, taking into account national needs
and international S&T developments,
the country overall has an adequate
spread of S&T skills and R&D activities
in progress within the constraints of
national resource limitations.

In the information provided to, and
assessed by IRPA Panels, there is
material enabling all of these quality
factors to be considered.

The future of IRPA

IRPA is in the second year (1988) of
operation and work for the third year will
soon start as part of FMP. The process
of priority determination and appraisal
of R&D proposals is not perfect. Expe-
rience from around the world indicates
that any R&D priority setting is liable to
be a messy business and continuous
improvement and adaptation is a ne-
cessity.

This Workshop is a manifestation of
a conscious and pragmatic effort to
improve progressively. The criteria for
priority selection and the indicators for
priority setting are some of the parame-
ters that need improvement, particu-
larly in relation to the next Sixth Malay-
sia Plan. To achieve this, NCSRD will
need to perform a number of analyses,
such as (a) analyses of available and
required professionals and scientific
instrumentation in relation to IRPA
priorities; (b) identification of user (e.g.
private sector) needs for consideration
in priority setting; (c) identification of
scientific research priorities at the inter-
institutional level with the purpose of
identifying needs for strategic re-
search; (d) analyses of funding from
international organizations and private
sector for R&D in relation to IRPA priori-
ties; (e) initiation of an annual review of
R&D budget allocations (including
identification of indicators in relation to
IRPA priorities); (f) analyses of the
strengths, weaknesses and opportuni-
ties for Malaysian R&D in the region
andinthe world.

The activities in priority setting cur-
rently practised stop short of spelling
out the nature of R&D that needs to be
done. This results in a kind of supply-
push situation where the R&D agencies
are left with the onus to propose the
actual research to be done. There are

many drawbacks to this. A better ap-
proach is perhaps a combination of the
above and a demand-pull situation
where research needs are spelt out and
institutions are invited to bid; the one
best suited for the task from the view-
point of technical expertise and/or
readiness to collaborate wins the proj-
ect.

The involvement of wider cross-
section of the scientific community in
R&D planning and management may
be desirable especially in determining
priorities in the exploitable areas of
science. Here learned societies may be
involved to provide the feedback to the
NSCRD. These societies may, for
example, provide the following infor-
mation: (i) latest global development in
an exploitable area of science; (ii) impli-
cations for industry; (iii) relevance to
Malaysia; (iv) suggestions for action
with respect to policy decision, organ-
izational and infrastructural changes,
manpower development, R&D activi-
ties and international cooperation.

With IRPA, a means is now avail-
able to plan and plot meaningful R&D
activities. The continuing support from
the central agencies is, however, cru-
cialtothe success of IRPA strategy.

The complexity of IRPA is evident.
Its many interfaces with government
agencies present potential areas of
conflict. Viewed positively, however,
the multiple relationships can bring
forth cooperation and support to
strengthen a common national objec-
tive.

Conclusion

During the current FMP, Malaysia
has moved firmly towards the direction
of a centralized and coordinated sys-
tem of R&D management in line with its
overall national development planning
process. IRPA is a means of achieving
that objective. However, because of its
far reaching implications, IRPA,
through upgrading of research in ex-
ploitable areas of science and applied
research in sectoral areas for economic
growth, is in reality a strategic planning
mechanism for S&T development in
targeted areas. With improvement of its
various procedures and continued
support form both the research com-
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munity and the government, IRPA will
raise the status of S&T in Malaysia and
enhance the contribution of S&T to
economic growth.

The Malaysian endeavour through
IRPA to adopt a systematic approachto
R&D budget justification and allocation
is perhaps unique among the less
advanced countries. It may be a model
for other countries to follow making
those adaptations necessary to suit
geographical, historical, social and
cultural uniqueness in each nation.

B Omar Abdul Rahman and Michaela Y.
Smith (Paper delivered at Seminar on Stra-
tegic R&D Planning and Management: Pri-
ority Setting and Quality of R&D, Kuala
Lumpur, 8-11 August 1988, organized by
Malaysian Government and Common-
wealth Science Council).
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Science Journals:
A Third World Perspective

The under-representation of Third
World research in international science
journals is a neglected aspect of sci-
ence communication. According to
Garfield, “Western journals control the
flow of international science communi-
cation almost as much as Western
news ‘monopolize’ international news.
This is not a judgement but simply a
statement of fact.”

Because of a serious lack of biblio-
graphical control and unorganized dis-
tribution systems, much original Third
World research is not widely known.
Most scientists in the West are not
aware of research being carried out in
the developing countries and libraries,
institutions, etc. have difficulty in ob-
taining information on new Third World
journals or even data on how to obtain
the existing ones. Even scientists work-
ing in developing countries find it al-
most impossible to gain access to infor-
mation on research on common prob-
lems and areas of common interest
from other developing and regional
countries. This is a serious constraint to
the development of science.

Most prestigious, high-impact ‘core’
journals inadequately cover work con-
ducted in the Third World as opposed to
the ‘non-core’ journals that are pub-
lished in the developing countries.
Because of poor marketing and distri-
bution, journals published in develop-
ing countries scarcely reach the read-
ers in Western countries. Hence such
journals are rarely cited in core jour-
nals.

According to international categori-
zation, 133 countries are classified as
developing and out of them the Science
Citation Index (SCI)of the Institute for
Scientific Information (I1SI) covers jour-
nals from 15 countries only. No journal
from the developing countries is ever
placed among the top 1000 of the ISI

journals. This reflects the lamentable
lack of impact of the journals from the
Third World. Out of the 2,540 source
journals covered by the SCI, only 67 are
from the developing countries. Even
journals that publish Third World ar-
ticles are ranked according to impact;
no Third World journal appears among
the top 25. When we consider the jour-
nals with the highest impact for Third
World articles, the US journals account
for two-thirds, followed by those pub-
lishedinthe UK.

National Science Journals

Many developing countries publish
an impressive list of journals, some
decades old. Even smaller Third World
countries publish a considerable num-
ber in comparison to the size of their
scientific communities. Often the prob-
lem is not the quantity of such journals
but their quality. Journals with a small
authorship tend to have lower stan-
dards while those with a limited circula-
tion are expensive.

The publication of local journals has
been identified as an indispensable
element in the development of national
science infrastructures. A national jour-
nal reflects the quality of scientific work
in a country even when some of the
best papers are sent abroad. The exis-
tence of such a journal, besides proving
an outlet for the publications of local sci-
entists, enables to emphasie unique
national aspects in specific areas of
science.

Local scientists are often reluctant
to publish their ‘good’ papers in national
journals because they suspect that the
journals are not well known and lack the
desired standards. National journals
also tend to cover a broad spectrum of
topics — one of the reasons for their
non-inclusion in information services
and databases which tend to cover
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specialized areas of science.

At present, very little data and statis-
tics are available on the present level
and status of scientific journal publish-
ing in Third World countries. In order to
obtain accurate data and statistics and
to identify the problems and constraints
of scientific journal publishing in Sri
Lanka, the Natural Resources, Energy
& Science Authority (NARESA) carried
out a national survey.

The findings of the survey revealed
that the major problems in the editing of
scientific journals were: (1) lack of train-
ing facilities for science editors; (2) the
lack of printing facilities. Several of the
printing units lack even the basic
mathematical signs, an essential requi-
site for research journals. The relatively
high-quality printers are overloaded
with work and cause considerable de-
lays in printing; (3) financial constraints;
(4) lack of adherence to international
standards; (5) poor circulation, and (6)
problems encountered in selecting
suitable referees.

I have therefore set out a number of
recommendations for upgrading stan-
dards of scientific research journals in
Third World countries, based on the
issues and constraints identified by the
survey.

 Developing countries should con-
centrate on publishing a few journals of
good physical and editorial standards
which carry papers of merit, rather than
diffuse the limited funds available into
many journals with lesser standards.

* More stringent editorial controls
are needed to raise the standards of
journals. Clearly established editorial
standards would help to improve their
acceptance as international publica-
tions.

» To counteract the problems of
finding suitable referees within a devel-
oping country, more use should be
made of foreign expertise. Local scien-
tists would thus be offered the opportu-
nity of expert attention to their work, the
possibility of peer recognition, and thus
the reputation of the journal would be
improved.

» The editor/publisher should en-
sure that his/her journal is sent
promptly to relevant abstracting and in-
dexing services and incorporated into
appropriate databases. The efficiency
of the secondary information services
today, makes wide circulation no longer
necessary for the effective transfer of
scientific information. Improved reputa-
tion of national journals would then
induce local scientists to submit their
best papers to them.

 Establishing Regional Training
Centres for science editing and writing
which could provide facilities for both
short-term and long-term training of
science editors.

» The publication of regional jour-
nals by pooling resources, instead of
each country publishing independent
journals in various areas of specializa-
tion.

» Research programmes should be
initiated to study the level and impact of
Third World research in the world's
scientific journals and on the status and
needs of the Third World countries in
scholarly publishing.

Some of the above recommenda-
tions are, no doubt, difficult to imple-
ment. Geographical distances, nation-
alism and language differences, are all
impediments to effective regional co-
operation, but these difficulties, though
serious, can be overcome.

Scientists in the Third World are
often seriously handicapped by lack of
equipment and financial resources,
lack of access to foreign literature,
restriction on traveling and the conse-
quent isolation. The publication of
appropriate scientific journals and their
gaining wider recognition could act as
channels to facilitate communication.
Towards this objective, a broader
awareness of the existing problems
has to be created within the interna-
tional scientific community, to make the
structure of science communications
more equitable throughout the world.

B Nimala R. Amarasuriya

Amber Waves of Teff

Some observers perceive a tiny,
little-known, grasslike grain called
teff, now grown almost exclusively in
Ethiopia, as a potentially important
new food for the world market.
Ground into flour, it makes a highly
nutritious bread that is an Ethiopian
staple. Apart from the fact that “there
is evidence that the seed has more
food value than the grains Western-
ers consume most often: corn,
wheat, barley, and soybeans,” there
is growing interest in it because of its
strong resistance to drought. In an
age of rising concern over perma-
nent changes in worldwide weather
patterns, writes Shannon A. Horst in
The Christian Science Monitor, teff
will bear watching.

Wayne Carlson of Caldwell,
Idaho, is “one of only a handful of
commercial farmers outside Ethio-
pia who are growing, grinding, and
selling teff.” In less than five years
Carlson, who became aware of the
grain while working as a biologist in
Ethiopia, “has gone from testing a
few of the multiple varieties of teff
grown in [his] backyard to harvesting
200 acres of four strains and grinding
and packaging thousands of pounds
of seeds each year. ... [He] already
supplies teff flour to a number of
Ethiopian restaurants, which have
begun springing up in major cities to
serve Americans as well as an esti-
mated 50,000 Ethiopian refugees
and immigrants,” and is now intro-
ducing it into the natural foods mar-
ket. Carlson and his wife and part-
ner, Elizabeth, are also donating part
of their output—35,000 pounds of
seeds last year — to a relief agency
working in Ethiopia, where the
“structural food deficit” continues to
grow under the “agriculture ... poli-
cies of the ... Ethiopian govern-
ment.”

World Development Forum, 30
September 1988
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Science takes the stage in Gandhi’s India

India’s scientific community will this
week present an ambitious plan to
Rajiv Gandhi, the prime minister, for
integrating science and technology into
the country’s social and economic
plans. If the government approves the
ideas, they could fit into the country’s
next five-year economic plan, which
beginsin 1990.

The plan sets out ways of incorpo-
rating research into planning every-
thing from food and housing to indus-
trial development, population control
and ecology.

The plan is the work of the Science
Advisory Council to the Prime Minister,
chaired by C.N.R. Rao [Founding Fel-
low of the Third World Academy of
Sciences], the director of the Indian
Science Institute in Bangalore. Gandhi
asked the council to suggest strategies
for incorporating science and technol-
ogy into India’s national plans up to the
year 2001. India made a similar but
unsuccessful attempt at this in 1973.

In its report, the council distin-
guishes between involving science and
technology in planning, and planning
for science and technology. “For ex-
ample,” says Rao, “huge amounts of
money are spent on construction and
housing, but little attention is paid to
materials.” The council’s report points
out that 60 per cent of the rural popula-
tion in India will depend on mud and
thatch for housing for perhaps the next
two or three decades. Polymers, says
the report, could improve these materi-
als, making them more durable.

Elsewhere, ways must be found to
reduce pollution released into the at-
mosphere by the millions of two- and
three-wheeler vehicles expected on
indian roads in future. Efficient alterna-
tives to wood for cooking in villages are
also needed, because the depletion of

trees is devastating the environment.

The problems that receive most
attention from the council, though, are
food production and population control.
“We must stop the population jugger-
naut and increase our production of
food grains from 150 million tonnes to
300 million tonnes by the end of the
century.” The council recommends that
the government should designate
these two topics as National Technol-
ogy Missions. The missions are a
means to link work between different
ministries. Their tasks cover: providing
drinking water for every village, immu-
nization, telecommunications, and pro-
ducing oil seeds that give edible oil.

Population control, in particular, is
urgent, says Rao, because an ap-
praisal last year of India’s current five-
year plan showed that population
growth has not slowed as hoped. The
council stresses the role that modern
telecommunications can play in broad-
casting educational programmes about
family planning. The role of science and
technology in food production will also
be crucial, because increased produc-
tion will have to come from existing
land. India needs to develop geneti-
cally-engineered crops with higher
yields as well as better techniques for
the processing and preservation of
food.

If all these plans are to succeed,
Rao believes that links between gov-
ernment departments and scientific
institutions must improve, and each
government department should take
scientific advice when it draws up its
plans. Rao wants departments to
have a science adviser. “Currently,”
says Rao, “the science adviser is at a
low level.”

Although Rao’s council concen-
trates mainly on science and technol-

ogy in national planning, it also reviews
industry’s role in research and develop-
ment and plans for science and tech-
nology. “The health of industrial re-
search and development in India is a
matter of great concern today,” the
council says.

The council’'s report points out that
industry spends just 0.7 per cent of its
turnover on R&D, and the government
contributes some of this. The R&D that
industry does undertake is often poor,
says the council.

Rao and the council want the gov-
ernment to establish a body similar to
the US’s National Science Foundation,
which will receive its own vote from the
treasury. This organization would set
priorities for funding areas of science
and technology.

Currently, a body similar to Britain’s
Science and Engineering Research
Council, which is responsible to the
Department of Science and Technol-
ogy, distributes funds for basic re-
search. Other funds for research are
distributed separately to large govern-
ment research organizations, such as
the Space Research Organization or
the Atomic Energy Authority.

The council says that money is dis-
tributed according to the ability of or-
ganizations to absorb funds rather than
according to planned priorities. They
believe that an autonomous body could
set national priorities. Rao believes that
Gandhi will set up such a body within a
year.

The money spent on universities will
also have to increase, says Rao. “The
universities are being starved of funds.
They need money for better buildings,
laboratories equipment, electricity and
water.”

B Helen Gavaghan (Courtesy: New
Scientist, 5 November 1988)
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Report on a Trip to Pakistan

During the period 30 December
1988 to 4 January 1989, | went on a trip
to Pakistan, invited by the organizers of
a Symposium on Genetic Engineering
and Biotechnology. The Symposium
was held on the occasion of the inaugu-
ration of a new Centre of Molecular
Genetics at the University of Karachi. |
went there on the invitation of the Direc-
tor of the Centre, Prof. Nuzhat Ahmed,
and my travel to Pakistan as well as my
stay there in the period indicated were
taken care of by the organizers.

The Symposium brought together
most of the scientists working in ad-
vanced biotechnology in Pakistan as
well as some from neighbouring coun-
tries (particularly India and Bangla-
desh), and a number of foreign dele-
gates and Pakistani expatriates.

To my surprise, | found great inter-
est among the Pakistani scientists and
the Symposium participants in ICGEB,
its present status and programmes. In
fact, on the inaugural day, | was asked
to encourage the establishment of
closer links, and from the reactions of
many | was convinced that a request for
an Affiliated Centre would come from
the Government of Pakistan in the near
future.

During the Symposium, | also gave
a detailed presentation on the results of
scientific work performed at our Centre
during the last year, which | thought
was well received.

In view of the great interest in
ICGEB shown by Pakistani scientists,
and of the high quality of the work of
many Pakistani scientists | was able to
witness, | decided to avail myself of the
opportunity of visiting other laborato-
ries in Pakistan engaged in biotechnol-
ogy. At the end of the meeting, | de-
voted the period from 5-8 January to
visit, in particular, the laboratories in
Lahore.

In Lahore | visited essentially two

centres. First, the CAMB at the Univer-
sity of Punjab. This complex in fact
comprises three centres: a Centre for
Advanced Molecular Biology, pro-
moted by the Ministries of Education
and Health; a Centre for Agricultural
Molecular Biology, supported by the
Ministry of Agriculture; and a Centre for
Applied Molecular Biology, promoted
by the Ministry of Industry. The com-
plex is under the direction of Prof. Sheik
Riazuddin, a well-known scientist with
long training in the United States.

The CAMB Complex is divided in
four labs: one lab does work related
more to health, in particular, the study
of repair mechanisms of damaged
DNA. A second lab is involved in re-
search on plant molecular biology and
is doing very interesting work, in par-
ticular, on the engineering of cotton
plants (cotton represents the major
cash crop of Pakistan). A third group is
involved in the industrial applications of
biotechnology, and studies, in particu-
lar, metal binding proteins of yeast,
Thiobacilli, and microbial degradation
of hydrocarbons. Finally, a production
centre is producing restriction endonu-
cleases for their own and other national
labs’ use: they have already a cata-
logue of 21 restriction enzymes. This
group is also studying the toxins of
Bacillus thuringiensis, extremely inter-
esting as a biopesticide.

The second lab | visited was the
Pakistani Council of Scientific and In-
dustrial Research Laboratory. In par-
ticular, | visited the food laboratories
where applied work on food processing
is performed. | also had extensive talks
with the Vice-Chancellor of Punjab and
with the Director of PCSIR.

Altogether, the quality of the work
done in the different laboratories that |
have been able to visit in Pakistan, as
well as that done in other laboratories
which | could not visit on this occasion,

appears in some cases to be extremely
good. | would consider, in particular, all
the work of Prof. Riazuddin’s in Lahore;
the work of Prof. Nuzhat Ahmed and
her collaborators in Karachi; and the
work of Dr. Malik and his collaborators
in Faisalabad.

The country has already undergone
a remarkable effort in organizing the
Lahore CAMB Complex, and is now in
the process of starting a new effort in
Karachi, with the newly established
Centre for Molecular Genetics. The
high quality of the scientists working
there, helped in some cases by some
expatriates, and facilitated by frequent
visits to foreign labs, particularly in the
USA, is remarkable.

Of course, the scientists suffer from
the familiar problems of the developing
world, namely, the difficulties in obtain-
ing convertible currencies, in obtaining
even with available currencies the most
useful reagents, and the somewhat
erratic supply of electric power. These
scientists have shown in any case a re-
markable ingenuity in overcoming
these difficulties, an example of which
is offered by the production centre for
restriction enzymes.

Itis to be expected that Pakistan will
take again an active role in ICGEB, and
I have been assured that a request for
an Affiliated Centre will come very
soon. In that case, | would view the
request very positively and would an-
ticipate that it should be recommended
that the Affiliated Centre be a Federa-
tion of the different Pakistani labs which
are already quite active in the field
(CAMB Complex, Molecular Genetic
Centre in Karachi, Faisalabad lab).

B Arturo Falaschi [Professor A. Falaschi
belongs to the UNIDO-sponsored Interna-
tional Centre for Genetic Engineering and
Biotechnology (ICGEB) located at Trieste,

taly].
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Science: the Need for North-South Conciliation

With deep political insight, Willy
Brandt described North-South rela-
tions as "the greatest challenge to
mankind for the remainder of this cen-
tury" and "the two decades ahead of
us... fateful for humanity."' His enlight-
ening report North-South: A Pro-
gramme for survival was critically
timed: "The 1980s could witness even
greater catastrophies than the 1930s",
a sombre foreboding stemming from
the grave inequities dividing the rich
North and the poor South.

Today, growing North-South dis-
parities are all too evident. In sharp
contrast to the jet-set luxuriant North,
Africa's aggregate GDP per capita has
actually fallen every year since 1980
and is now 4 percent below its 1970
level. Another example: during 1983,
while US farmers were being paid to
take nearly 100 million acres of crop-
land out of production, 450 million
people in the world were found to be
starving. With little compunction during
that year, 30 children were left to die
every minute for want of food and inex-
pensive vaccines, while every minute
the world's military budget absorbed
US$1.3 million of public treasure?
Today, twenty-three countries of the
South with 160 million school-age chil-
dren strive to spend barely enough on
education to match the cost of one
single nuclear submarine!

Eight years after the publication ofA
programme for survival, the South
continues to be faced with many prob-
lems. In the realm of science and tech-
nology, the North-South chasm pres-
ents many disquieting features: the
North, sitting on the gleaming wings of
science, rejoices in its grandiose suc-
cesses, while the South provides a
multiplying myriad of eyesores as its
fledgling science remains precariously
perched.

Should developing countries be left
to lurch and languish? Should three-
quarters of humanity inhabiting our
planet be condemned to a perpetual
state of sub-human living? Or should
the South be helped to its feet with the

North abandoning its detached
stance? Shouldn't the South's access
to science and technology — its mem-
bership card into the twentieth and
twenty-first centuries — be precipitated
for its eventual salvation, and for the
unity of the world?

The promise of science

History richly testifies that science
and GDP enjoy a fraternal bond and are
closely correlated — the more produc-
tive a country is in the sciences, the
larger its GDP tends to be. Today's
science-rich North hosts barely a quar-
ter of the world's population, yet ac-
counts for four-fifths of its income.

The South, in earlier epochs, was a
prosperous assemblage of communi-
ties. Mesopotamia and the valleys of
the Nile, the Indus and the Yellow River,
and many later civilizations that sprang
up outside the geographical bounda-
ries of Europe and Anglo-America,
gainfully nurtured the creative impulse.
The citizens of the towns of what is now
Iraq were responsible for the funda-
mental innovations... They reached a
mathematical level of achievement not
touched elsewhere until the Renais-
sance.’

Much later, before 200 AD, Alexan-
dria had made almost all discoveries
necessary for the achievement of
modern western civilization® At the
advent of the Colombian era, much of
North Africa, South and East Asia were
both densely populated and highly
organized politically, culturally, and for
the time, technologically The South
then was called rich and the less inno-
vative North poor. At its prime, Mughal
South Asia enjoyed a standard of living
higher than that of contemporary Eu-
rope. Even in the post-Renaissance
period, marking the beginning of Eu-
rope's recovery and subsequent muta-
tion of science, trade between the
North and South proceeded on an even
keel and the two enjoyed a comparable
standard of living. The North's sus-
tained ascendancy in science with the
contemporaneous decline of the South

saw a reversal of fortunes — the poor
North turning rich and the rich South
becoming poor. Not much later, the
South was stripped of its sovereignty
and colonized.

Today, as the dazzling post-World
War Il "Big Science" achievements
sustain their momentum, the North
marches triumphantly on, while the
hapless, poverty-scarred South
trudges behind vainly striving to bridge
the science gap. If the 1950-1975
trends are any indication, the GDP of
the North is likely to double during
1975-2000, and the development gap
at the end of the century could end up
even wider.*

The North-South science divide

The comparative strength of North-
South science makes disturbing read-
ing. A 1971 UN study suggested the
concentration of 92 percent of the
world's scientists in the North, and
accounting for over 98 percent of the
total expenditure on R&D. At that time,
the per capita R&D investment in the
South was about 300 times less than in
the North. An American scientist com-
mented: "We find that the average
American buys at least 100 times as
much research every year as the aver-
age inhabitant of an LDC [Less Devel-
oped Country in the South], a stagger-
ing discrepancy."® In the 1980s, the
situation improved, but not with any
appreciable tilt in favour of the develop-
ing countries, and just over ten percent
of the world's 3,756,100 R&D scientists
and engineers constituied the South's
strength.® Yet they spent only 6 percent
of the world's total R&D expenditure of
$207,801 million.

The number of researchers per mil-
lion population — 126 in the South as
against 2,954 in the North in 1980% —
vividly portrays the overweening
strength of the North and the infirm,
fragile state of "Southern" science.

More exasperating, the minuscule
strength of technical manpower in the
South is seldom utilized with any appre-
ciable degree of imagination. While a

TWAS Newsletter No. 10, January-March 1989

15



- . SouthNorth C_o‘//éboration‘f---

sizeable number of Northern scientists
develop new products and contribute
directly to the production line, the role of
Southern scientists is restricted primar-
ily to teaching and general services.
During 1981, 470,200 of the total
660,700 scientists and engineers in the
USA, that is 71.2 percent, were em-
ployed in the production sector, 96,000
or 14 percent in higher education, and
about the same number in general
services. The situation in Argentina,
which typifies a South setting, was just
the opposite: only 1,700 of the 9,500
scientists were employed in the pro-
duction sector, 5,200 in higher educa-
tion and 2,600 in general services®

Publications — faithful chronicles of
research findings — are a good indica-
tion of scientific output. The North con-
tributed 84 percent of papers published
in 1973, and 89 percent of all 1973-
1978 citations. The inference is not
hard to draw.

Science in the developing
countries

The South consists of a heteroge-
neous assemblage of nations with
many cultural, ethnic and historic back-
grounds. They "characterize them-
selves as being developed socially and
culturally, and as being underdevel-
oped economically and technically."”
Their patterns of scientific growth are
anything but uniform. Some are ex-
tremely backward, their amorphous
science presenting a picture of what
has been called a "research desert";
others have made a beginning and
have marginally assimilated science;
and a few have covered considerable
ground and spark a glimmer of hope.

Five Southern countries which offer
hope — China, Brazil, India, the Re-
public of Korea and Argentina — have
made promising advances and, with a
sustained ardour for R&D, may well
alter the global science scene by the
turn of the century. China, in particular,
has made substantial headway: she
has successfully contained her popula-
tion growth, an otherwise serious im-
pediment for development, and sensi-
bly scaled up her R&D investment. Of
late, the industrial units in China that
were going into the red are being in-
fused with new vigour by commission-

ing scientists to modernize and im-
prove them. Thus scientific advice has
turned 235 factories in Sechuan prov-
ince that were losing money into profit-
able ones and helped the finances of
another 7,716.

The Chinese experiments in soft
technologies like biogas are of great
interest to other developing countries
with predominantly agricultural econo-
mies. Tens of thousands of biogas
plants in villages in China have helped
to substantially reduce the energy defi-
citinthe rural sector.

India is yet another country that has
shown the way to promote science and
technology under depressed economic
conditions faced by most developing
states. Itis perhaps the only such coun-
try that has started investing 1 percent
of its GDP in Research and Develop-
ment. Some of its research institutions
compare in excellence with those of the
North. Even in the so-called "Big Sci-
ence" fields in which developing coun-
tries hardly venture, India has made
some advances. She has, for instance,
built her own cyclotron in Calcutta.
Though it is not as large a machine as
the giant accelerators in Europe and
the USA, nevertheless, a cyclotron built
indigenously and kept in operation is no
mean achievement for a developing
country.

A second group comprising Paki-
stan, Bangladesh, Malaysia, Sin-
gapore, Turkey, Egypt, Mexico and
Venezuela have a corps of scientists
currently approaching criticality. The
investments in science in these coun-
tries are still fairly low and far below the
magic figure of 1 per cent of GDP rec-
ommended at various UN forums.
Some pockets of excellence do exist,
as in Pakistan, but science cannot
move forward on a broad front with
generally low funding and resources.

The third group consists of the Is-
lamic Republic of Iran, Irag, Jordan,
Lebanon, Indonesia, the Philippines,
Sri Lanka, Thailand, Vietnam, Algeria,
Ghana, Kenya, Morocco, Nigeria, the
Sudan, the United Republic of Tanza-
nia, Chile, Colombia and Peru. Their
research effort is still fragmented
though some individual scientists are
outstanding and highly active.

The second and third groups have

marginally assimilated science and,
with organized help from the rich
world's scientific communities, may
take off in a short span of time.

The form and framework of science
in the remaining 60 Southern countries
which live below the poverty line, is too
frail and amorphous; only Herculean
efforts could retrieve their position.

The scene in 2000 AD

A comprehensive global R&D sur-
vey undertaken by Jan Annerstedt for
the OECD and the Research Policy
Institute at the University of Lund,
Sweden, suggests that during one
single decade, the South's R&D expen-
diture may increase by 50 percent. If we
assume that the South's R&D man-
power were to grow by the same pro-
portion as its R&D expenditure and the
same rate of increase were to be main-
tained over the rest of the century, the
South will be "well along the way to
achieving parity with the industrialized
countries by the end of the century in a
purely quantitative sense (there would
still be enormous imbalances from one
country to another, just as there are
among industrialized countries)."® This
is partly attributable to a marked trend
of rapid growth of trained manpower in
some countries of the South, and partly
to near-constant growth curves in many
countries of the North in the last few
years.

But while quantitative successes
might place the South on near-even
keel with the North by the year 2000,
the qualitative gains would largely
remain unmatched by the South and its
helpless reliance on the industrial
countries is likely to continue. Much to
their discomfiture, the leading edge of
the current generation of microelec-
tronic technology remains an elusive
frontier for even the leading countries of
the South.

Biotechnology, a recent arrival on
the world scene, offers unique opportu-
nities to the South for the solution of
problems that have lingered on for
centuries — problems of food, health,
energy, and many more. But it also
poses serious challenges to the agri-
cultural economies of the South. With
most of biotechnology research con-
centrated in transnational corporation
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laboratories, improved methods of
agricultural and industrial production in
the North could well displace the major
exports of developing countries. For
example, fructose made from corn or
maize, has already appeared in the
markets of the North as a likely replace-
ment for sugar. Developments in bio-
technology might lead to a slow erosion
of markets for many of the South's
primary products, and their adverse
effects will be felt not only on the bal-
ance of trade of such affected coun-
tries, but even more keenly by poor
labourers involved in the production of
such products?® The South would have
to more than maitch its wits with the
North in the field of biotechnology. The
task is daunting, since (Northern) multi-
national corporate interests are at
stake.

Genesis of the North's indifference

Ninety percent of the world's manu-
facturing capacity is concentrated in
the developed world and explains the
strong corporate interests that globally
interact in commerce, trade and sci-
ence transfer. The transnationals or
multinationals are trading republics
operating on a massive scale as a
commercial manifestation of the
North's scientific supremacy. Sales
revenue of the US-based giant General
Motors, for example, can be favourably
compared with the Gross Domestic
Product of a country like Austria. The
whole of tropical Africa (excluding the
northern group of countries and South
Africa) does not greatly exceed the
sales of the largest US company*

As the science-based manufactur-
ing capacity of the North turns out
value-added finished products, the
trade balance continually alters to the
disadvantage of the South. In the mid-
1970s, trade between North and South
grew to $277 billion, making up about
39 percent of the world's total, but the
major share of the profits was gobbled
up by the North. And understandably
so. The prices of primary products
continue to dwindle while those of fin-
ished products unalterably soar higher
and higher. "Year after year | have seen
the cotton crop from my village in Paki-
stan fetch less and less money; year
after year the imported fertilizer has

cost more...", observes one perceptive
man from the South. "Some coura-
geous men have spoken against this.
Paul Hoffman called it a 'subsidy, a
contribution paid by the underdevel-
oped countries to the industrialized
world." In 1957-1958, the underdevel-
oped world received a total of $2.4
billion in aid and lost $2 billion in import
capacity (through paying more for the
manufactured goods it buys and getting
less for what it sells), thus washing
away nearly all the sums received in
aid."'® The trend bemoaned by Salam
continues. An exasperated Michael
Manley, the ex-prime Minister of Ja-
maica, protested not much later: "In the
1950s, 10 tons of sugar brought a
Jamaican farmer a Ford tractor. In the
1970s, the same tractor costs 25 tons of
sugar. Why? Is it that the Jamaican
peasant is subsidizing by a factor of
100 percent the social security and
welfare of Ford plant workers?" Critical
of the seriously disconcerting trend, the
Rio Declaration made the incisive
point: "They [the North] have used the
power provided by science and tech-
nology to pursue policies shaped by
selfish interests over the world oceans,
and they are squandering a vast frac-
tion of mankind's resources, in scien-
tific manpower as well as materials, in
stockpiling of weapons of mass de-
struction.”

More recently, the North has been
accused of intellectual imperialism.
What are the elements of this imperial-
ism?

(i) Outright and indeed statutory
denial of certain vital technologies
under the pretext of non-proliferation,
Glenn Amendment, etc.:

(i) Subtle pressures on universities
to close certain doors to "undesirable”
nationalities. The US Academy of Sci-
ences has in fact protested against
such discriminatory practices;

(iii) Raising the fees for foreign stu-
dents, notably inthe UK;

(iv) Trying to pass on outmoded and
low technology to the LDCs under the
garb of "appropriate technology";

(v) Manipulating international mar-
kets to depress the prices of raw mate-
rials;

(vi) Leaving the low technology and
low value-added manufacturing — like

basic materials — to the South. The
North goes on to higher and higher
value-added (and also environmentally
cleaner) industries.

Can the UN help?

The United Nations has shown
laudable concern for international sci-
ence and has tried to promote R&D
effort on a global scale to live up to its
world-body image. In the absence of a
universal science policy, the UN per-
ception of some global problem areas
has not been entirely without gains: it
has helped to define a strategy and to
frame well-meaning long-term pro-
grammes. Some of the UN schemes
have won accolades, and deservedly
so. One example of this was the estab-
lishment of the International Centre for
Theoretical Physics, in Trieste, Italy, an
institution with considerable interna-
tional stature serving as a European
rendezvous for physicists of the devel-
oping countries to re-establish their
rapport with the frontiers of latest
knowledge, to "plug in" to the current
excitement and sample the latest
ideas.

But the North's apathy for Southern
Science has watered down many well-
meant UN initiatives. Two international
conferences on Science and Technol-
ogy (1963 and 1979) yielded little and
only served to reveal the North's indif-
ference. Inthe words of a South partici-
pant: "It seemed that they preferred the
scientific and technological effort of the
United Nations to remain weak and
fragmented within the system. There
appeared no desire on their part to
share technology with the developing
world except through the existing sys-
tem of licensing... The net legacy of
this conference was the creation of an
eighteen-man advisory Committee on
Science and Technology. We met for
eleven years — twice a year; after
eleven years' labour, we have recom-
mended yet another United Nations
Conference on Science and Technol-
ogy... to meet and create the same
Science and Development Agency we
proposed fifteen years ago."'° At the
1979 UN Conference, the South vainly
urged for international support to raise
its $2 billion R&D expenditure to 4 bil-
lion and got only one-seventh of the
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sum requested. Yet even this slashed
allocation has not been fully realized.
Lately, a "world without the United
Nations" campaign has been orches-
trated.

A silent message comes through. In
the words of Ward Morehouse, "...not-
withstanding the diversity and good
intentions of various UN initiatives, the
dominant factors shaping advances in
science and technology and their inter-
national flows are largely unrelated to,
and unaffected by, what happened
within the UN system. The major impe-
tus of change comes from the R&D
budgets of the major industrialized
countries and multinational corpora-
tions, now increasingly linked to univer-
sities in advanced countries. These
programmes are fashioned entirely
without reference to the UN system or
to the interest of Third World countries
or peoples."

The North's obligation

The science of the North can be
used as the great equalizer to give each
country in the world the opportunity to
feed its people, to house them, to allow
them to enjoy life in all its wondrous
aspects, and to give them the feeling of
pride in intellectual achievement. "In
the United States, we used to talk of the
gun as the great equalizer, the method
that American cowboys employed to
take care of bullies. Today, | believe the
greatest equalizer is science," com-
mented Kurt Salzinger, president of the
New York Academy of Sciences.

Rescuing the South would not be
entirely without gains for the North:
collaboration in research in regions
which are rich in the natural resources
of plants, animals and minerals, and in
countries which are uniquely placed in
relation to incident solar energy and the
geographic and magnetic equators,
would be mutually beneficial. Not all
areas of science, not all accomplish-
ments, not all discoveries to be made in
future, as Kurt Salzinger has predicted,
will be made in big or expensive sci-
ence.

Among the broad areas for initial
North-South collaboration, the follow-
ing appear most attractive: (a) biotech-
nology, particularly in relation to medi-
cine; (b) genetic improvement in agri-

culture; (c) mass propagation tech-
niques in agriculture; (d) post-harvest
food preservation; (e) survey of natural
resources; (f) soft technologies for
energy production; (g) electronics and
computer technologies; (h) health and
sanitation; (i) rural industrial develop-
ment; (j) laser development and appli-
cation, e.g. in microsurgery, precision
manufacturing, etc.; and (k) optical
communication.

The North is also morally obliged to
erase some of the present scientific
and technological imbalances which
are largely its own doing. It is hard to
deny that "for most of the sovereign
states of the world, the length of time
and the degree of intensity to which
they have been subjected to European
influence has much to do with their
present political, economic, material
and technological levels and systems
of organization." ¢ Science in the bat-
tered colonized world was left to lan-
guish and decay. Lord Macaulay, for
instance, strove to give India the best
Britain could offer in the way of an
educational system, but this did not
include science and technology.

Historic compulsions too suggest
the same course. In the long run, the
North's indifference to science devel-
opment in the South will be counterpro-
ductive for the North itself. Throughout
human history, science has never flour-
ished under restrictions, be they of reli-
gion (Mediaeval Europe), politics (Nazi
Germany) or frontiers (modern USA). It
has been rightly said that "the technical
opportunities, though certainly helping
to liberate mankind in many ways,
exacerbated some of the world's an-
cient troubles, and scientific achieve-
ments have scarcely been matched by
political ones. In the late 1970s, it
seemed possible that Western civiliza-
tion might collapse before the end of the
century, either from the onslaught of
irrationality without or the failure of
nerve within."? It is in the interest of the
North to show greater respect for
human development which needs the
science of values, rather than put all its
stakes in technical development, which
is not total development and does not
settle the major problems of politics,
economics and war, but only raises
such issues to a new pinnacle of des-

peration.’

The Marshall plan and its suc-
cesses have set a shining precedent of
international assistance, an outstand-
ing example to emulate. A total of $32
billion — 2.7 percent of the then GDP of
the USA — transformed war-ravaged
Europe, setting off a chain reaction of
prosperity for the donor and the recipi-
ent. The same applies to North-South
collaborative schemes: wholesome
results would surely ensue but over a
longer timespan, given the South's
multifarious problems. The Interna-
tional Herald Tribune has in a timely
way commented: "...there is much that
the North could do. It could start to raise
the meager 0.3 percent of overall GDP
that it devotes to aid, particularly
through the International Development
Association. It could move prudently
toward faster growth and speedily to-
ward freer trade for the products that
the poor can produce. Above all, it
could stop sermonizing and show
greater tolerance for the economic in-
stitutions favoured by struggling gov-
ernments in the South... North-South
relations would improve if the rich
showed more understanding of the
pressures faced by the poorer coun-
tries at home.""" Countries today are so
interdependent that "it is impossible for
the two hemispheres to follow diver-
gent trends for long," the Tribune con-
cludes.

Southern science: how to meet the
challenge

The 1960s marked the "decade of
awareness" — a period of conferences,
workshops, theoretical discussions —
to impress upon planners the impor-
tance of science in national develop-
ment; and the 1970s was envisioned as
a "decade of action". Lamentably, litile
"action" was generated during the
1970s, and many scientists in the de-
veloping countries suffered the agony
of inertia — allround frustration. True,
now and then, a few individuals did
make a spectacular dash to confirm
that streams of innovation had not fully
dried up, but the trend failed to gather
steam.

The recent scenario has been little
different; save in one respect: the
South has come to realize that South-
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South cooperation, in addition to North-
South initiatives, can also pay off,
however inappreciably. Many regional
groupings have sprung up, such as the
Southern African Development Coordi-
nation Conference (SADCC), the Gulf
Cooperation Council (GCC), the Latin
American Energy Organization

(OLADE), the Caribbean Community
(CARICOM), etc. Regional science
academies have also emerged to foster
closer ties in scientific pursuits. The
Academy of Latin America, the African
Academy of Sciences, the Islamic
Foundation for Science, Technology
and Development, are just a few ex-
amples. Two years ago ALECSO —the
Arab League Educational, Cultural and
Scientific Organization (founded 1970)
— launched a major project of drawing
up a "strategy for science and technol-
ogy in the Arab World." The SARC
countries — Pakistan, Bangladesh,
India, Sri Lanka, Bhutan, Maldives and
Nepal — have prepared an "inventory"
of research institutes in member coun-
tries to serve as a basis for establishing
cooperative links. G.B. Marini Bettolo,
president of the Accademia Nazionale
delle Scienze detta dei XL, Towards the
Year 2000 (ltaly), has commented:
"Most academies [in the South] have
overcome their difficulties and are also
no longer obsolete traditional institu-
tions of prestige but very active bodies."
A good omen. But more importantly, a
new institution, the Third World Acad-
emy of Sciences (TWAS), has
emerged with its headquarters at the
International Centre for Theoretical
Physics (ICTP), in Trieste, Italy. The
Academy is the brain-child of Nobel
Laureate Abdus Salam whose per-
sonal eminence and astute steward-
ship have played a major role in over-
coming the frustrating isolation of
Southern physicists. The ICTP experi-
ment has been a great success. Salam
heads the TWAS as its president and
his efforts to give South science a fillip
will, hopefully, succeed. The North sci-
entists and academics too should rally
round him.

At the 1985 Conference on South-
South and South-North Cooperation in
the Sciences, sponsored by the TWAS
at Trieste, a large number of Northern
planners, scientists and academicians

pledged to support TWAS in no uncer-
tain terms. Said A. Guinier of the
French Academy of Sciences: "The
advice of the TWAS will improve the
efficiency of the North-South and
South-South exchanges and increase
their relevance to the real needs of the
developing countries... the Académie
des Sciences is anxious to establish
close relations with TWAS in order to
exert our effort in the ensemble of the
cooperation between developed and
developing countries." Kurt Salzinger,
president of the New York Academy of
Sciences, assured: "The New York
Academy of Sciences stands ready to
work with the Third World Academy."

As the Southern scientists continue
their often-frustrating and seldom-re-
warding scientific plod, they should not
lose heart but instead seek consolation
in the knowledge that the irritating prob-
lems confronting them today are nor
peculiar to their own setting but were
once an annoying feature of Northern
science at its formative phase.

The flowering of science was unfail-
ingly obstructed and stifled when the
North was entrapped in poverty. The
changeover from a feudal to a science-
oriented society was not spontaneous,
the blueprints precipitating the Indus-
trial Revolution and the science culture
were not self-generating, pre-existent,
or interwoven. The going was rough,
over atortuous winding road.

Even the post-World War 1l "Big
Science" was not free from failings.
Many mistakes were committed but
camouflaged by the explosive rate of
development. As late as the end of the
sixties, science policy in Europe was
still in its infancy, and "seeking its termi-
nology and methods."'?

Though hardly symptomatic of the
time, scientists in the USA often fret
today that many bright people "who
would otherwise enter our science
arena, are passing it by without any real
exposure to its attractions."'® There is
also considerable resentment that
"economists who often offer such tem-
porary and shaky solutions are among
the President's most favoured and vis-
ible advisers while scientists who are
specially qualified to develop adequate
knowledge and understanding of the
issues themselves, struggle to be

heard."?®

In the prodigious struggle of the
North, one which is still continuing,
there are lessons for Southern scien-
tists. Failures are a necessary prelude
to success. A whole-hog commitment,
an unrelenting effort, should be their
prime undertaking. The emergence of
Southern multinationals and their cor-
porate interaction with the old and well-
entrenched transnationals — trading
empires and storehouses of valuable
scientific know-how — also leads one
to shed some pessimism about the
future of Southern science.

Whose responsibility?

Rescuing Southern science from its
present abyss is the responsibility of
the three main actors on the world
scene — the North, the South, and the
UN. Each one has a role to play. In a
world of multi-polarity and increasing
complexity, such a futuristic perspec-
tive appears fanciful, though rationally
opportune, if one seriously contem-
plates the prospects for a livable world.
Brandt, for one, was bold enough to
suggest to at least explore the realm of
the possible: "Many people in govern-
ment, and elsewhere, may consider
this to be the worst possible moment for
radical changes. How can industrial
nations preoccupied with grave prob-
lems of their own be expected to make
far-reaching and bold moves to inten-
sify cooperation with the developing
world? But we believe that it is precisely
in this time of crisis that basic world
issues must be faced and bold issues
taken." Uplifting the state of Southern
science today is certainly a basic world
issue, a pressing one. Divested of sci-
ence, "technology transfer" alone
would be a formalistic exercise in ab-
straction and would hardly accomplish
anything of lasting value. It would be
like the gift of a decorative house-plant
without its roots — it would look beau-
tiful for a day or two, but would surely
wither away.

B Akhtar Mahmud Faruqui (Courtesy: Im-

pact of science on society, UNESCO)
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_ South-North Collaboration

‘Gains from Australian Scientific Research

Rivers in four Commonwealth coun-
tries clogged by a deadly weed began
to flow freely after Australian scientists
got rid of the weed, using a method they
developed after early work by a Com-
monwealth body based in the Carib-
bean. The weed afflicting the rivers in
Australia itself and Botswana, Papua
New Guinea and Sri Lanka was Salv-
inia molesta, a fast-growing fern
brought to Australia as an aquarium
decoration. It soon escaped to cover
much of Australia’s tropical and sub-
tropical freshwater with thick vegeta-
tion.

Building on the early work by the
Commonwealth Institute for Biological
Control, based in Trinidad and Tobago,
Australian entomologists isolated a
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previously unknown species of weevil,
a type of beetle, which attacked salv-
inia. The beetle destroyed about
50,000 tonnes of salvinia within ten
months when set loose on the water
reservoir at Mount Isa, a large mining
townin Northern Queensland.

Dr. Barry Filshie of Australia told this
story to the 15th biennial meeting of the
Commonwealth Science Council
(CSC) in Lagos, the Nigerian capital,
last November. He cited this as an
example of how Australia cooperated
with other Commonwealth countries in
science and technology in tackling
common problems.

Dr. Filshie is in charge of the Centre
of International Research Cooperation
of Australia’s Commonwealth Scientific
and Industrial Research Organization
(CSIRO), based in Canberra. He is the
Australian representative on the CSC,
the main inter-governmental agency
promoting scientific cooperation in the
Commonwealth.

Research by CSIRO scientists on
the control and management of another
aquatic weed, water hyacinth, bene-
fited many African countries and played
an important role in a CSC regional
programme for Asia-Pacific concerned
with the weed.

As Australia celebrated its bicenten-
ary in 1988, the CSC invited Dr. Filshie
to address its Nigeria meeting on high-
lights of 200 years of science and tech-
nology in Australia.

He said that in its short history,
Australia had become a leading nation
in science and technology, especially in
agricultural research. Australia, he
pointed out, was the only developed
country engaged in tropical agricultural
research for its own needs. It was will-
ing to share what it learnt, particularly
with tropical Commonwealth countries.

Dr. Filshie said Australia shared the
process whereby the Commonwealth
provided a vital source of coordination,
guidance and responsibility for young
and future nations working to improve
their living standards.

“Australia — because of our relative
abundance of natural resources — has
played an increasingly important role in
this process. Over time, we have be-
come a source rather than a recipient of
aid and expertise.” Australia had bilat-

eral arrangements in science and tech-
nology with other governments, but no
formal treaties existed between it and
most other Commonwealth countries,
he said. Yet, a quarter of its overseas
scientific links were with Britain alone.
“The fact that no formal bilateral
mechanisms are needed for scientific
cooperation between Australia and
other Commonwealth countries is a
healthy sign that the Commonwealth is,
indeed, alive and well.”

Dr. Filshie said Australian agricul-
tural research was particularly relevant
to Africa, the setting for the CSC meet-
ing. “This is the first time that I've been
to West Africa,” he said. “For me me this
is a new experience and an educational
one. Australia has a tremendous
amount to offer Africa, especially in ag-
ricultural research, but we need to be
aware of their needs. This meeting
gave me a rare opportunity for interac-
tion with senior African colleagues and
to understand their needs as well as
their problems. It will allow me to argue
their case better (for Australian sup-
port) when| get back home.”

He expressed concern over lack of
government funding for scientific re-
search in Australia as well as in many
other countries. This “crisis in funding”
extended to international scientific
bodies, including CSC.

His message to the Council was that
it should blow its own trumpet a little
and make its achievements better
known to ensure continued support for
its work. “It is time for the Council to
raise its collective voice — much louder
than it has before — and proclaim to our
Commonwealth leaders the impor-
tance and value of its work.”

He added: “Publicity for its program-
mes and achievements would bring it
general recognition and, we hope, help
to attract funds.” He noted that several
non-Commonwealth agencies had
supported CSC projects. (These in-
clude the United Nations Environment
Programme, Unesco, HABITAT, the
Ford Foundation and the International
Board for Plant Genetic Resources.)

“This just goes to show that these
organizations regard the Council’s ac-
tivities as worthwhile and that they think
its projects are good and well thought
out.” E Asif Khan
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Switzerland, Sweden, Denmark Rank
Highest In High-Impact Science

A trio of relatively small Western
European nations heads a recently
published list of countries that produce
high-quality basic research. The study,
undertaken by the Information Science
and Scientometrics Research Unit
(ISSRU) of the Hungarian Academy of
Sciences in Budapest, found that the
scientists of Switzerland, Sweden and
Denmark produced papers having sig-
nificantly greater impact than ex-
pected, based on the average citation
rates of the journals in which each

ing out the top 20 showed lower-than-
expected performances.

The ISSRU, using the data of the
Institute for Scientific Information’s
Science Citation Index for the period
from 1981 to 1985, compared the ac-
tual number of citations per paper re-
ceived by publications from a particular
nation to the expected number of cita-
tions per paper. Citations were counted
from 1981 to 1985, so that the effective
citation period varies from zero to five
years.

citation impact of 100 countries, 1981-
1985,” Scientometrics, 13, (5-6), 181-
8, May 1988).

The accompanying table lists the
top 20 nations in the ISSRU’s ranked
list of relative citation performance. The
relative citation rate for each is the ratio
of actual to expected citations. A score
of 1.0 would mean that a nation’s pub-
lications received exactly the number of
expected citations. A score above 1.0
signifies a higher than expected citation
performance; below 1.0, underperfor-
mance.

Ranking seventeenth and eight-
eenth, respectively, Japan and the
Soviet Union are somewhat handi-
capped in this

1.20
1.10
1.00

Ratlo Of Actual To
Expected Citations

Relative Citation Performance of 20 Nations, 1981-1985

analysis by the
relative inac-
cessibility and
lower citation
rates of ar-
ticles written in
Japanese or
Russian.

Sources: ISSRU, ISI

“The most

paper was published.

By the same measure, West Ger-
many, the Netherlands, the United
States, the United Kingdom, and Bel-
gium also recorded better-than-ex-
pected performances, but not as great
as those of Switzerland, Sweden and
Denmark. France, Japan, the Soviet
Union, and nine other countries round-

“The indicators so obtained,” write
the study’s authors, “provide a complex
measure of medium range citation
impact and citation immediacy for a
considerably large population of
papers, even for small countries.” (T.
Braun, W. Glanzel, A. Schubert, “The
newest version of the facts and figures
on publication output and relative

striking fea-

ture [of this study] is the outstanding
position of a series of small West-Euro-
pean countries (Switzerland, Sweden,
Denmark, The Netherlands, Belgium,
Norway),” observe the authors. They
noticed a similar phenomenon in their
previous study of the period 1978 to
1980.

B Courtesy: The Scientist,8 August 1988

The Four Most Cited Papers

It will surprise few that methods
papers lead the list of the most cited sci-
entific articles ever — at

since been introduced, it still ranks as
the King of the Classics, with over

peryear.

Why is this the most cited paper?
Lowry observed: “It filled a need in the
beginning — and a lot of people meas-

least those tracked in the 12,000 —
Institute for Scientific

Information’s Science Cita- 10,000 —
tion Index, 1955 to 1987. @

“The Lowry paper,” asit| & 80007
is known, stands head-on-| &
shoulders above all others.| © 8000 7]
This 1951 article by Oliver 4.000 =
H. Lowry, Nira J. Rosen- ’
brough, A. Lewis Farr, and 2.000 —
R.J. Randall, published in :
the Journal of Biological
Chemistry, 193, 265-75,

reported an improved pro- -

Source: ISI's Science Citation Index. 1955-87

Citations Per Year

Laemmli

Bradford

Weber &

ure proteins. Once it became
established... other people
may have thought it was the
method to use, or at least
checked the procedure they
were using against it.”

The accompanying chart
plots citations per year to the
Lowry paper, and those to the
second, third and fourth rank-
ing Citation Classics.

Lowry

Osborn

.
T T T T T T T

1955 1960 1965 1970 1975 1980 1985
Years

Citations to the Lowry pa-
per began to slow in the mid-
1970s. At about the same time

cedure for measuring proteins. Al-
though more sensitive methods have

— in 1976 — Marion M.

180,000 citations by the end of 1987. It Bradford published “A rapid and sensi-

continues to receive 10,000 citations

Continued on page 31
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Why Scientists Should Start Playing The Political Game

The National Academy of Sciences’
recent report on the behavioural and
social sciences* reveals that federal
support of this domain of sciences has
declined over the past 16 years, even
though support for other areas of sci-
ence has grown substantially. The
report makes a good case for the public
benefits of research in behavioural and
social sciences and argues for in-
creased funding. This argument, how-
ever, is likely to fall on deafened ears,
as almost every segment of the scien-
tific community has pleaded for more
fundsinrecentyears.

What can behavioural and social
scientists — or, for that matter, any
other scientific disciplines in similar
straits — do to promote their case bet-
ter? The answer lies in recognizing the
political realities of science funding. We
cannot escape the fact that conducting
research, however pioneering and im-
portant, is simply not enough to ensure
fiscal health. Scientists must also play a
political game to win friends and sup-
portin high places.

To begin with, scientists can help
themselves attract research funding by
doing more to harness the power of the
press, and thus tell the public and public
representatives about their research.

For a successful example of this
strategy, witness the neuroscience
community. Neuroscience, which
emerged as a distinct discipline only in
the past 20 years or so, has quickly
captured both public imagination and
congressional support. Each year
brings forth a spate of books populariz-
ing neuroscience. Studies of the brain
are among the most popular topics in
the growing coverage of science by
newspapers and public television.

Is neuroscience intrinsically more
interesting to the lay person than ex-
perimental psychology, which receives
far less coverage? Quite the contrary.
People are intrigued by neuroscience
largely because it helps us understand
human behaviour, both normal and
disordered. Experimental psychology

*

The Behavioral and Social Sciences,
National Academy Press, 1988.

addresses at least as directly as neu-
roscience the nature of perception,
cognition, action, and social behaviour.
Psychophysical research is also stimu-
lating new approaches to artificial intel-
ligence. It is not hard to interest lay
people in the development of machines
that will identify visual objects, and
learn from experience.

Why has neuroscience been so
successful in attracting public atten-
tion? One reason is the remarkable co-
hesiveness of this community, which is
especially impressive in view of the
wide range of topics covered in the
field. The Society for Neuroscience in
Washington, D.C. is the focal point of
this cohesiveness, and the annual
meeting is a major event for the com-
munity. The society operates a press
room at the annual meeting, and every
year many articles appear in newspa-
pers around the country as the result of
the meeting. The society also organ-
izes biennial workshops for science
writers, providing another route for dis-
seminating information. In addition,
medical schools now routinely call
press conferences to announce
“breakthroughs” in biomedical or neu-
roscience research.

Influencing the news media re-
quires more than just a press room at
annual meetings or press conferences,
however. Personal and trusting rela-
tionships between scientists and writ-
ers must be created. In addition to pro-
moting media coverage, such relation-
ships can facilitate balanced coverage.
For example, good science writers of-
ten call on scientists they trust for sug-
gestions and advice on whom to inter-
view, especially on controversial top-
ics.

Compared to the neuroscience
community, behavioural and social sci-
entists have been sadly remiss in pub-
licizing their contributions. There is no
strong single society to monitor re-
search developments, disseminate in-
formation, and organize newsworthy
gatherings. Only a few individual scien-
tists have attempted to work with the
media. And how often do universities
hold press conferences about dramatic

advances in experimental psychology?
| suspect that many other disciplines
could profit from the neuroscience
example.

The scientific community as a whole
has also learned that the availability of
federal funds for a field of science
depends on persuading Congress of
the public benefits of research in that
field. This requires considerable and
continual effort. Each scientific disci-
pline must keep track of critical issues
and events in Congress — especially
appropriations. And when the key is-
sues arise, scientists must be ready
both to provide background information
and to gain Congress’ ear with personal
testimony. The physics and neuros-
cience communities, in part because of
strong professional societies, have
been especially successful in mobiliz-
ing their scientists and bringing in
Nobel laureates and other luminaries to
testify before Congress.

Another way of gaining influence is
through organizations that benefit from
research applications. Voluntary
groups concerned with neurological
diseases, for instance, have greatly
helped neuroscientists lobby for in-
creased support. Experimental psy-
chologists should join with potential
users of their research to lobby for
funds. For example, research on hu-
man perception and research to de-
velop machines that can recognize
speech and visual sciences are likely to
have a large impact on industry and
economics in coming years. Recent de-
velopments in cognitive psychology
promise to revolutionize aptitude test-
ing in schools and industry. Members of
Congress are just as interested as you
or I in how their children are selected for
college, medical school, and law
school.

Behavioural and social scientists
are trying to get the message out. The
Federation of Behavioural, Psychologi-
cal and Cognitive Sciences (an effec-
tive organization badly in need of
shorter name) operates a luncheon
seminar series on Capitol Hill. Mem—

Continued on page 31
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Mrs. Thatcher’s Address to the Royal Society*

It was at your annual dinner of 1972
that | had the privilege of speaking to
your Society in my capacity as Secre-
tary of State for Education and Science.
This is my first opportunity as Prime
Minister to address our Society of
which | am so proud to be a Fellow. |
confess that | am quite pleased that |
didn’t continue my work on glyceride
monolayers inthe early 1950s or | might
never have got here at all!

But | am reminded of a reviewer of
Solly Zuckerman’s recent autobiogra-
phy who said that as a rule scientists
rarely make successful politicians!

From my experience let me say this:
in today’s world it is very good for poli-
ticians to have had the benefit of a sci-
entific background. And not only
politicians. Those who work in industry,
in commerce, in investment. Indeed, so
important has it become that | believe
we are right to make science a compul-
sory subject for all schoolchildren.

Over its 343-year-history, the Royal
Society has become the leading British
academy of science with over 1000
Fellows and, in keeping with your inter-
national tradition and standing, nearly
100 Foreign Members.

As you know, Mr. President, we
have tried in Number 10 Downing
Street to recognize the enormous con-
tribution that scientists have made and
are making to our prosperity and intel-
lectual reputation as a people, by show-
ing prominently portraits of eminent
scientists among our pictures of those
who have done so much for our coun-
try. And so we have Michael Faraday in
the hall. We have Isaac Newton in the
dining room, and paintings of Robert
Boyle, Humphry Davy, Edmund Halley
and Dorothy Hodgkin in our other
rooms. Indeed we have just redeco-
rated No. 10 and have changed some
of the other pictures so there are sev-
eral spaces vacant! | should like to fill
them during my years of office by more
of today’s scientists. Alas we have
found that many distinguished scien-

* The British Prime Minister delivered the
address at the Royal Society's Annual Din-
neron 27 September 1988.

tists do not devote time to being painted
by distinguished artists on canvases of
the right size! | should be grateful if you
could rectify this state of affairs.

Everyone here, and no one more
than myself, will support Whitehead'’s
statement that a nation which does not
value trained intelligence is doomed.

Science and the pursuit of knowl-
edge are given high priority by success-
ful countries, not because they are a
luxury which the prosperous can afford;
but because experience has taught us
that knowledge and its effective use are
vital to national prosperity and interna-
tional standing. But we need to guard
against two dangerous fallacies: first,
that research should be driven wholly
by utilitarian considerations; and sec-
ond, the opposite, that excellence in
science cannot be attained if work is
undertaken for economic or other use-
ful purposes.We should not forget that
industry has had its share of Nobel
prizes. AT&T for the transistor; IBM for
warm superconductors; EMI for X-ray
tomography. It is time we won some
more.

In a January White Paper, and on
various occasions since, this Govern-
ment has made it clear that the
commercial development of scientific
principles should mainly be the task of
industry.

It is in industry’s own interest to
pursue the research needed for its own
business, collaborating with partners
as necessary.

Industry could also help our aca-
demics to spot commercial applica-
tions when they arise unexpectedly
during the course of more basic work.
There are too many stories of British
discoveries being published without
patent protection, only to make money
for foreign lands.

Industry is becoming more scien-
tific-minded: scientists more industry-
minded. Both have a responsibility to
recognize the practical value of the
ideas which are being developed.

Basic science
In your Dimbleby lecture on knowl-

edge and its power, Mr. President, you
stressed the importance of basic sci-
ence in a challenging way. You will
know from our joint attendance at the
new Advisory Council on Science and
Technology (ACOST) that this is a view
which I share.

It is mainly by unlocking nature’s
most basic secrets, whether it be about
the structure of matter and the funda-
mental forces or about the nature of life
itself, that we have been able to build
the modern world. That is a world which
is able to sustain far more people with a
decent standard of life than Malthus
and even thinkers of a few decades ago
would have believed possible. It is not
only material welfare. It is about access
to the arts, no longer the preserve of the
very few, which the gramophone, radio,
colour photography, satellites and tele-
vision have already brought, and which
holography will transform further.

Of course, the nation as a whole
must support the discovery of basic
scientific knowledge through Govern-
ment finance. But there are difficult
choices and | should like to make just
three points.

First, although basic science can
have colossal economic rewards, they
are totally unpredictable. And therefore
the rewards cannot be judged by imme-
diate results.Nevertheless, the value of
Faraday’s work today must be higher
than the capitalization of all the shares
on the Stock Exchange!

Indeed it is astonishing how quickly
the benefits of curiosity-driven re-
search sometimes appear. During the
Great War, our then President, J.J.
Thompson, cited the use of X-rays in
locating and assessing the damage of
bullet wounds. The value of the saving
of life and limb was beyond calculation,
yet X-rays had only been accidentally
discovered in 1895! Second, no nation
has unlimited funds, and it will have -
even less if it wastes them.A commit-
ment to basic science cannot mean a
blank cheque for everyone with — if |
may put it colloquially — a bee in his
bonnet. That would spread the honey
too thinly.
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So what projects to support? Politi-
cians can't decide and heaven knows it
is difficult enough for our own Advisory
Body of Scientists to say yea or nay to
the many applications. | have always
had a great deal of sympathy for Max
Perutz’s view that we should be ready
to support those teams, however small,
which can demonstrate the intellectual
flair and leadership which is driven by
intense curiosity and dedication.

A good researcher is keenly com-
petitive and wants to be first. The final
stage of the race for the DNA structure
was as exciting as any Olympic mara-
thon. The natural desire of gifted
people to excel and gain the credit for
their work must be harnessed. It is a
great source of intellectual energy.

We accept that we cannot measure
the value of the work by economic out-
put but this is no argument for lack of
careful management in the way specific
projects are conducted. The money is
not for top-heavy administration but for
research. If only we could cut some £20
million from very large scale projects —

where the non-scientists sometimes
outnumber the scientists —that money
could provide support for hundreds of
young researchers whose require-
ments are measured in thousands of
pounds.

My third point is that, despite an
increase in the basic science budget of
15 percent in real terms since 1979, the
United Kingdom is only able to carry out
a small proportion of the world’s funda-
mental research, and that of course is
true of most countries.

It is therefore important to encour-
age our own people to be aware of the
work that is going on overseas and to
come back here with their broadened
outlook and new knowledge. It is also
healthy to have overseas people work-
ing here. We already do much to en-
courage international travel and team-
work.

The Royal Society has 44 exchange
agreements with learned societies
overseas, leading to 1000 exchanges a
year. Through SERC (the Science and
Engineering Research Council), the
Government funds some 120 postdoc-
toral fellowships, half of which are ten-
able overseas for one year and often
more.

The recent visits of the Presidents of
the Soviet and Chinese Academies and
the increased exchanges to which they
will lead are most welcome. The
Society’'s work in promoting interna-
tionalism has my strongest support.

Mr. President, this country will be
judged by its contribution to knowledge
and its capacity to turn that knowledge
to advantage. It is only when industry
and academia recognize and mobilize
each other’s strengths that the full intel-
lectual energy of Britain will be re-
leased. In this respect we greatly ap-
preciate your work and that of Sir
Francis Tombs, Chairman of ACOST.

The environment

Mr. President, the Royal Society’s
Fellows and other scientists, through
hypothesis, experiment and deduction,
have solved many of the world’s prob-
lems.

« Research on medicine has
saved millions and millions of lives as
you have tackled diseases such as
malaria, smallpox, tuberculosis and
others. Consequently, the world's
population, which was 1 billion in 1800,
2 billion in 1927, is now 5 billion souls
and rising.

= Research on agriculture has
developed seeds and fertilizers suffi-
cient to sustain that rising population,
contrary to the gloomy prophesies of
two or three decades ago. But we are
left with pollution from nitrates and an
enormous increase in methane which
is causing problems.

* Engineering and scientific
advance have given us transport by
land and air, the capacity and need to
exploit fossil fuels which had lain un-
used for millions of years. One result is
a vast increase in carbon dioxide. And
this has happened just when great
tracts of forests which help to absorb it
have been cut down.

For generations, we have assumed
that the efforts of mankind would leave
the fundamental equilibrium of the
world’'s systems and atmosphere
stable. But is it possible that with all
these enormous changes (population,
agriculture, use of fossil fuels) concen-
trated into such a short period of time,
we have unwittingly begun a massive
experiment with the system of this

planet itself.

Recently three changes in atmos-
pheric chemistry have become familiar
subjects of concern. The first is the
increase in the greenhouse gases—
carbon dioxide, methane, and chlo-
rofluorocarbons — which has led some
to fearthat we are creating a global heat
trap which could lead to climatic insta-
bility. We are told that a warming effect
of 1°C per decade would greatly ex-
ceed the capacity of our natural habitat
to cope. Such warming could cause
accelerated melting of glacial ice and a
consequent increase in the sea level of
several feet over the next century. This
was brought home to me at the Com-
monwealth Conference in -Vancouver
last year, when the President of the
Maldive Islands reminded us that the
highest part of the Maldives is only
six feet above sea level. The population
is 177 000. It is noteworthy that the five
warmest years in a century of records
have all been in the 1980s — though
we may not have seen much evidence in
Britain! The second matter under di
cussion is the discovery by the British
Antarctic Survey of a large hole in the
ozone layer which protects life from
ultra-violet radiation. We don’t know the
full implications of the ozone hole nor
how it may interact with the greenhouse
effect. Nevertheless, it was common
sense to support a worldwide agree-
ment in Montreal last year to halve
world consumption of chlorofluorocar-
bons by the end of the century. As the
sole measure to limit ozone depletion,
this may be insufficient, but it is a start
in reducing the pace of change while we
continue the detailed study of the prob-
lem on which our (the British) Strato-
spheric Ozone Review Group is about
to report.

The third matter is acid deposition
which has affected soils, lakes and
trees downwind from industrial centres.
Extensive action is being taken to cut
down emission of sulphur and nitrogen
oxides from power stations at great but
necessary expense.

In studying the system of the Earth
and its atmosphere we have no labora-
tory in which to carry out controlled
experiments. We have to rely on obser-
vations of natural systems. We need to
identify particular areas of research
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which will help to establish cause and
effect. We need to consider in more
detail the likely effect of change within
precise timescales. And to consider the
wider implications for policy — for
energy production, for fuel efficiency,
for reforestation. This is no small task,
for the annual increase in atmospheric
carbon dioxide is of the order of three
billion tonnes. And half the carbon
emitted since the Industrial Revolution
remains in the atmosphere. We have
an extensive research programme at
our Meteorological Office and we pro-
vide one of the world’s four centres for
the study of climatic change. We must
ensure that what we do is founded on
good science to establish cause and
effect.

In the past we have identified forms
of pollution, we have shown our capac-
ity to act effectively. The great London
smogs are now only a nightmare of the
past. We have cut airborne lead by 50
percent. We are spending £4 billion on
cleansing the Mersey Basin alone; and
the Thames now has the cleanest
metropolitan estuary in the world. Even
though this kind of action may cost a lot,
I believe it to be money well and neces-
sarily spent because the health of the
economy and the health of our environ-
ment are totally dependent upon each
other.

The Government espouses the
concept of sustainable economic de-
velopment. Stable prosperity can be
achieved throughout the world pro-
vided the environment is nurtured and
safeguarded.

Protecting this balance of nature is
therefore one of the great challenges of
the late Twentieth Century, and one in
which | am sure your advice will be
repeatedly sought.

Peroration

| have spoken about my own com-
mitment to science and to the environ-
ment. And | have given you some idea
of what government is doing. | hope that
the Royal Society will generate in-
creased popular interest in science by
explaining the importance and excite-
ment of your work. When Arthur Ed-
dington presented his results to this

Society in 1919, showing the bending
Continued on page 28

Britain’s Science Adyviser Calls For
More ‘Practical’ Science

For Britain’s scientists, these are
not the best of times. Many leaders of
the scientific community are at logger-
heads with the government, which pays
for most of the research conducted in
the country. The obvious cause of
concern is money. A shortage of funds
has held back salaries and efforts to
upgrade equipment. What's more, the
government is now funding a smaller
percentage of the grant proposals it
receives, even for top-rated research
projects.

But behind the obvious concern
over funding is another, deeper worry:
that science will suffer because of a
trend in governmental support toward
more goal-oriented research and away
from the basic or, as the British say,
“curiosity” research that the scientific
community traditionally espouses.

This shift began before John Fair-
clough took over as the Thatcher
government’s chief science aadviser
two years ago. But the 57-year-old
Fairclough, an engineer by training who
had spent most of his career at IBM,
consciously accelerated the trend. At
IBM, Fairclough had risen to become
director of manufacturing in the UK be-
cause of his ability to turn ideas into
products. And as the nation’s science
adviser, he is committed to bringing
industry together with academia in
order to make British science more
“practical”. One of his initiatives, the
“Link” programme, for example, offers
government funds for industry-univer-
sity collaborations. Such efforts, he
hopes, will reverse the century-old fail-
ure of UK companies to use the often
brilliant inventions or discoveries of the
nation’s scientists.

But although no one quarrels with
Fairclough'’s goal of finding commercial
spin-offs for university research, many
scientists fear that the science
aadviser’s schemes may take away their
cherished freedom.

Scientists also worry that worse
measures are to come. And indeed,
Fairclough admits that there are a
number of further initiatives currently
being considered by the government to

foster the commercialization of sci-
ence, although he insists that these will
not adversely affect scientists. In this
interview for The Scientist, John

Stansell, innovation editor of theSun-

day Times, asked Fairclough to explain
the government’s push to change the
nature of British science.

Q Over the past few years, scien-
tists have become increasingly critical
about the levels — and direction — of
government funding of science. Why
are you continuing these policies in the
face of growing protest?

A First of all, you are referring to
university science and the concern that
this community is expressing. You
realize that my interests are far broader
than just university science. Science in
Britain must begin to target its efforts.
Our country spends something less
than 5% of the total cost of research
done in the world, and we cannot ex-
pect to excel in everything. Whatthat
means is that we have to be selective.

We do need to sustain curiosity sci-
ence at an appropriate level; history
shows that science doesn’t yield to
prediction. But we also need to in-
crease the amount of strategic science
— science that is done for reasons of
exploitability, although it is still basic
science. The difficulty comes in deter-
mining which research has the greatest
potential for exploitability.

Often, the judgement is reached
with very little hard evidence. For
example, one of the current discus-
sions is over sequencing of the human
genome. It is basic research. But there
is a growing belief that a more detailed
understanding of the human genome
will lead to potential areas of exploita-
bility, not only for commerce but also for
quality of life. So should the human
genome be labeled as strategic sci-
ence so that we support it with more
money? The only way of making these
decisions is to create an environmentin
which both the academic and business
communities decide to work together.

Q What would that environment
be like?

A One of the challenges that we
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are facing is trying to understand what
the right arrangement would be. We
want to provide leadership that is not
too prescriptive but does give the right
messages, and harnesses the ideas
with the right quality. What is important
is the quality of the ideas and the rela-
tionship between academics and the
people who are willing to put up the
money.

Q Sowhatyou are tryingtodoisto
rethink the way that you manage the re-
lationship between curiosity and strate-
gic science?

A Yes, we are trying to identify
those areas of curiosity science that
have exploitation potential. And the
only way of making that work is to have
a partnership between the discoverer
and the exploiter. Government can pick
broad areas, but it surely can't pick
projects. The key question is finding the
proper dividing line between being
prescriptive from the top and allowing
good ideas to bubble up from the bot-
tom.

Q What sort of mechanism can
you set up both to find and to get the
academic and industrial communities
together?

A | have become a very active
supporter of interdisciplinary research
centres. | have been trying to focus on
the boundary between the science and
the exploiter, and on government’s role
in creating an environment that builds
far greater interdependence across
that boundary. It has to be done in a way
that first protects the curiosity science
— that's the seed corn — but which
then creates an environment where
academics come together into what |
call goal-oriented research. It is neces-
sary to bring several disciplines to-
gether because discoveries are occur-
ring across the boundaries between
traditional subjects.

Take the warm superconductors,
for example. We did not discover them
in Britain but we have started an inter-
disciplinary research centre at the
Cavendish Laboratory in Cambridge
that brings together a team of material
scientists, physicists, chemists and
engineers who.can begin to fabricate
these materials and experiment with
artifacts. We do not yet know why the
materials work, but we stand as good a

chance as any of understanding that
science. And he who understands the
science is taking the first step toward
making commercial products.

Q How are scientists reacting to
these research centres?

A The centres represent focused
target-oriented research. That is a bit of
a culture change to the universities.
Doing research on a team basis is
something that universities are not
used to. It cuts across their traditional
boundaries. In addition, the true mean-
ing of goal-oriented research is that you
have a clear view of what you are trying
to achieve and that the effect will be
closed if you dont succeed. This
comes as something of a shock to most
university scientists.

Q How will the centres help indus-
try getinvolved?

A ltis the sort of environment that
industry will identify with and will find a
more attractive proposition. Now, | am
not asking industry to put money on the
table, at least not initially. But what |
would like to see is industry putting
people onto the research centre teams.
Technology transfer begins with
people. To invent the better mousetrap,
we must stimulate more goal-oriented
research.

Q But scientists worry that such
research will mean reductions in the
funding of curiosity work. Isn't that
worry justified?

A | am in favour of finding ways of
increasing the overall finances for uni-
versities, but not so they can do more of
the same work they've been allowed to
do in the past. We have 50-plus univer-
sities, and we cannot possibly afford to
do world class science in every subject
in every one of those universities.

Q So afew squeals of pain are en-
tirely predictable?

A The scientists’ fears are ground-
less. The scientific community is deeply
worried that government is going to be
highly prescriptive. It won't work that
way. But what we must see is more
interdisciplinary work rather than what |
call the “stand-alone institution” where
brilliant scientists work in ignorance of
the realwork.

That is already happening to some
extent, but what | want to see is more of
it. I also want to see more of the rights

to the work being done owned by the
universities. When we do manage to
release more funds, they will be di-
verted into the campuses that have
taken on board the importance of
combining the goal-oriented work that |
wish to see with their curiosity science.

Q So what do you feel about re-
cent critical statements from men such
as Sir George Porter, president of the
Royal Society, expressing concern
about the continuation of curiosity sci-
ence?

A George Porter's interest, with
which | have great empathy, is to en-
sure that we retain a proper level of
curiosity science, particularly for
awards to the young folk. He has got a
point. We must protect that. But | com-
pare the sort of speeches that Sir
George has made with those made by
Frank Press, president of the National
Academy of Sciences. Press takes a
much broader view. He analyzed re-
cently, for example, the relationship
that we've been talking about between
goal-oriented and basic research. He
noted that it is indicative of our times
that industrial scientists have won
Nobel Prizes. We must be willing,
Press said in a speech this April, for the
first time to propose priorities across
scientific fields if the times call for it. And
he is talking about a public science
budget of $62 billion this year, com-
pared with that in the UK of around $8
billion!

Q You say that you want to pro-
vide more funding for universities.
Where might that money come from?

A |have beenworking very hard to
persuade government to identify gov-
ernment-funded activities in industry
that are near market, and to stop sup-
porting those activities. The money
then could be redirected toward strate-
gic science. And that is all | am going to
say about money.

Q How would you like to be re-
membered? As the man who made
Britain able to exploit its science, per-
haps?

A Ah, that might be going too far.
But in whatever way | can, | aim to have
a positive influence so that we can one
day reach that objective.

B Courtesy: The Scientist,8 August 1988
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The Art of Planning and Managing a Research Laboratory

Max Perutz shared the 1962 Nobel
Prize in chemistry with John Kendrew
for developing the X-ray diffraction
techniques that revealed the structures
of macro-molecules and, thereby,
launched the science of molecular biol-
ogy. But more recently, he has been
lauded for his spectacular success as a
manager of scientists. In particular, the
accolades single out his tenure as head
of the Medical Research Council’s
molecular biology laboratory in Cambr-
idge, from 1947 to 1979. What makes a
good manager? The Scientist asked
Perutz for his opinion.

In 1959, when the Unit for Molecular
Biology was still part of the Cavendish
Laboratory, our budding fame brought
a Soviet delegation to discover how |
had planned the unit. Had | selected
staff as Noah gathered animals for his
Ark — two mathematicians, two physi-
cists, two biochemists, and two biolo-
gists — and waited for their discoveries
to hatch? Our visitors did not believe
me when | said that we had grown
naturally, like atree.

Planning and managing a basic
research laboratory is very different
from running one for applied research,
let alone a business. In applied re-
search there is often a clear objective to
be reached by directed team-work,
while in basic research you are explor-
ing unknown territory. Such a labora-
tory cannot be created at the stroke of
a pen. It must evolve, attracting tal-
ented people who will be given a free
hand. The director's most important
task is not to lay down the law, but to
listen to young colleagues, discuss
their work, make them feel it is worth-
while, and help them to get the facilities
they need.

Losing Touch

The director and senior scientists
should be in the laboratory most of the
time, and carry out their own research;
otherwise they lose touch. But this is
now outmoded in many universities,
where committees and paperwork are
expected to take precedence. Some
directors run laboratories as factories
for their own publications and lecture

tours, repeating stock lectures like a
gramophone record in different places,
often to the same people. One candi-
date for a Cambridge chair listed over
30 publications in one year, all carrying
his name as co-author. |1 wonder
whether he, let alone anyone else, had
read themall.

Following the tradition established
at Cambridge’s Cavendish Laboratory,
| put my name on papers only when |
had contributed scientific work, not
when | had merely suggested experi-
ments, given advice, or helped in writ-
ing up the results. This made younger
scientists feel that they worked for
themselves, not the boss, and was a
vital stimulus to originality. It did not
harm my career.

In many laboratories | have visited,
individuals or small groups work in iso-
lation, since communication between
them is discouraged. People lock their
rooms when they go home, lest anyone
find out what they are up to, and meet
colleagues only in the elevator. In 1960,
when our new Laboratory of Molecular
Biology was being built, projected costs
were exceeding the approved esti-
mate. To economize, | asked the archi-
tects to omit locks from our doors. This
paid off in more ways than one. During
the late 1960’s, political unrest at UK
universities led students to break open
directors’ rooms and rifle locked files.
As my room and files were always
open, | had no trouble. Besides, open
doors are symbolic of our laboratory’s
atmosphere and tradition. | distrust
scientists who complain about others
stealing their ideas — | have always
had to force new ideas down people’s
throats.

| knew one US professor who got
furious if he saw anyone reading in the
library during the day when they ought
to be at the bench. But in my opinion,
many young scientists work too much
and read and think too little. Some
directors have tackled this problem by
making people clock in at nine and out
at five, thus ensuring that no one works
longer than the official hours. But such
controls are a mistake. Science is not a
nine to five job; it is usually better to

finish the task at hand, whatever the
hours.

The benefits of trust rather than
control were brought home to me when
a labour union told the Medical Re-
search Council’s technical officers to
strike. Ours refused, because they
enjoyed their work.

Discussion thrives at mealtime. We
have a roof canteen where people
congregate for lunch and for coffee and
tea breaks, and argue as long as they
like. Because seminars often attract
only those already connected with the
subject, we concentrate them in one
week at the beginning of the academic
year. It's called Crick Week after
Francis Crick, who suggested this way
of getting everyone to know what was
happening, and who was the seminar’s
life and soul before he left for California.

In many US laboratories, financial
disincentives discourage collaboration
because each group has its separate
grants and budgets. Sharing may in-
volve financial loss. We avoid this prob-
lem by having a single budget for the
entire laboratory and controlling expen-
diture by individual groups only when
necessary.

Some years ago | visited the famous
biochemist Otto Warburg in Berlin. He
told me indignantly that after a lecture a
student had dared to contradict him. “In
the old days, such a thing could not
have happened,” he said. “If it did,
Richard Willstétter would have put him
in his place with a frown.” Our students
are encouraged to contradict their eld-
ers because it makes the students
think, and to use first names, because
science knows no hierarchy. In the
British Scientific Civil Service everyone
carries atitle, but the Medical Research
Council's scientific staff is graded only
according to salaries — which pro-
motes informality. Moreover, salaries
depend on scientific merit, not the size
of research groups, and people can
reach the highest grades even if they
work alone.

Scientific Pilgrims

The best laboratories are nourished
by streams of graduate and postdoc-
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toral students who bring fresh ideas
and new approaches to old problems
— which is easier to achieve when
linked to a good university.Our labora-
tory has a turnover of about 25% per
year, and scientific pilgrims come from
allover the world.

The desirable qualities of a labora-
tory chief are as hard to define as those
of a good spouse. According to one
psychologist's survey, men use their
managerial jobs to bolster their mascu-
linity and sublimate aggression, greed,
and envy. Such personalities do not
make the best leaders of research. The
positive qualities needed are judged
best from descriptions of great heads of
laboratories of the past. Noted Russian
physicist Peter Kapitsa once described
how Ernest Rutherford ran the Cav-
endish Laboratory:

“England provided the. most out-
standing physicists, and | now begin to
understand why: the English school
develops individuality extremely widely
and provides infinite room for the mani-
festation of the personality... [At
Cavendish] they often do work which is
so incredible in its conception that it
would be simply ridiculed in Russia.
The Crocodile [Kapitsa's nickname for
Rutherford] values so highly that a per-
son should express himself that he not
only allows them to work on their
themes but also encourages them and
tries to put sense into these sometimes
futile plans... It is not surprising that he
is capable of making 30 people work.”
(From Rutherford: Simple Genius, by
David Wilson, Hodder and Stoughton,
1983.)

British physicist Sir Nevill Mott wrote
of Niels Bohr (The Scientist, October
15, 1986, page 15):“ We were in and
out of each other’s rooms all day, and
so was Bohr. Nobody dreamt of keep-
ing an idea to himself; our joy in life was
to tell it to other people to get it criticized
and if possible accepted. Bohr himself,
if he had a new idea, would ... tell it to
the first person he could find ... |
learned [from Bohr] what physics was
all about, that it was a social activity and
that a teacher should be with his stu-
dents.”

Most scientists are enthusiastic
about their own ideas and discoveries,
Rutherford and Bohr were exceptional

Cooperative Fusion Project
Moves into Next Phase

High-level representatives of the
European Community, Japan, the
Soviet Union, and the United States
have agreed on the basic technical
description of an experimental facility
that could provide proof of the science
and technology of controlled thermonu-
clear fusion. The agreement was
reached at the conclusion of a two-day
meeting of the International Thermonu-
clear Experimental Reactor (ITER)
Council hosted by the IAEA in Vienna
on 1-2 November.

The technical description was the
outcome of five months of intensive
joint work by more than 200 scientists
and engineers. A core group of 40
specialists worked in a fully integrated
effort at a site provided by the European
Community in Garching, Federal Re-
public of Germany. The envisioned
machine is called the international th-
ermonuclear experimental reactor
(ITER). Project leaders say it could
become operational around the year
2000 if a timely decision is made to
construct it. The ultimate objective of
fusion, a source of energy that experts
say promises to play a large role in
meeting the world’s energy needs after
this century, is to produce and sustain a
“miniature sun”, whose energy could be
harnessed to produce electricity.

The first phase of ITER cooperation
was to bring together technical experts
form the major fusion programmes to

work out a mutually acceptable “con-
cept definition”. At the outset, it was
agreed to use the so-called “tokamak”
configuration which was originally de-
veloped in the USSR. Since then, toka-
maks have been built in increasing
scale and sophistication and have
operated experimentally in many coun-
tries. The ITER definition included
choices of machine parameters and
design concepts. Technical choices
were tentatively made of magnets,
materials, and maintenance arrange-
ments. Finally, the definition included
requirements for supporting research
and development and an outline of a
programme of experimental operation.

ITER activities are now progressing
into the design phase. The final report
on the ITER design is expected at the
end of 1990. This would enable each
government to decide how best to pro-
ceed in fusion development.

In announcing the ITER Council’s
approval of the concept definition,
Council Chairman Dr. John Clarke said
that the work “represents a major step
toward the harnessing of fusion power.”
He emphasized that the “remarkable
technical progress achieved in such a
short period of time shows what can be
accomplished when nations pool their
scientific and engineering resources in
pursuit of a worthwhile common objec-
tive.”

B /AEA Newsbriefs,5 November 1988

in being enthusiastic about those of
others. It was this generous spirit, the
atmosphere of all things being pos-
sible, along with their scientific profes-
sionalism, intellectual force, and imagi-
native genius, rather than “manage-
ment”, that made their laboratories
inspiring and successful places in
which to work.

B Max Perutz was Chairman of the Medi-
cal Research Council Laboratory of Mo-
lecular Biology in Cambridge (UK), from
1962 to 1979, and still works there.

Courtesy: The Scientist,8 August 1988.

Mrs.Thatcher's Address at the Royal Society —
Cont'd from page 25

of starlight, it made headlines. It is reported
that many people could not get into the
meeting, so anxious were the crowds to find
out whether the intellectual paradox of
curved space had really been demon-
strated. Should we be doing more to explain
why we are looking for the Higgs boson at
CERN and trying to decode the human
genome? This is a golden era of discovery
and new thought. The natural world is full of
fascination, providing the doors of under-
standing are opened. | applaud our Royal
Society for its manifold achievements and
congratulate you, Mr. President, on your
splendid leadership. | ask you to drink a
toast to the Royal Society.
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Greenhouse Effect ‘Caused Dustbowl!’

The “dustbowl!” drought in America
is “99 per cent certain” to be an early
manifestation of climatic changes,
caused by pollution, which scientists
have predicted for years, a leading
space agency specialist has told a
congressional committee.

Dr. James Hansen said the evi-
dence was that the “greenhouse ef-
fect”—expected to cause a rise in world
temperatures and a series of droughts
as infra-red rays from the sun are
trapped in the atmosphere by carbon
monoxide and other pollutants—had
begun.

“It is time to stop waffling so much
and say that the evidence is pretty
strong that the greenhouse effect is
here,” said Dr. Hansen who monitors
both global temperatures and the con-
tents of the atmosphere for the National
Aeronautics and Space Administration.

Until Dr. Hansen made his state-
ment to the committee, scientists have
been saying that this year’s heat wave
in America could simply be part of the
natural cycle of climatic variation with
the greenhouse effect still some years
away.

Statistics compiled by NASA show,
however, that the warming effect has
gone beyond any previously logged
variations. The expected results—
drought, a drop in fresh water levels
and an increase in the sea level as the
ice-caps begin to melt-have already
started.

“Global warming has reached a
level such that we can ascribe with a
high degree of confidence a cause and
effect relationship between the green-
house effect and observed warming,”
said Dr. Hansen.

The beginning of the greenhouse
effect means, said Dr. Hansen, that the
Midwest and southeastern areas of
America can expect to be caught in a
cycle of very high temperatures and
frequent droughts for at least the next
10 years.

The effects of the climatic changes
could, however, last for centuries, par-
ticularly if governments failed to curb
pollution.

Mathematical models produced by

scientists have given warning for some
years that the build-up of gases in the
atmosphere would alter the climate.

The models suggest that if the build-
up continues, the world will increase its
mean surface temperature by between
three and nine degrees Fahrenheit
from the years 2025 to 2050. The in-
crease would be greatest at the poles
and least at the equator.

Sea levels would rise by between
one and four feet by the middle of the
next century as the polar ice-caps
melted and the oceans, their tempera-
ture increased, expanded. Lakes, riv-
ers and underground reservoirs would
shrink.

Scientists have already recorded a
slight rise in sea levels and anincrease
in the average global temperature. Dr.
Hansen said that the average tempera-
ture was one-third of a degree higher
last year compared to a 30 year mean
of 59 °F from 1950 to 1980. Globaltem-
perature had risen by half a degree,
during the entire 100 years before
1980.

Dr. George Woodwell of the Woods
Hole Research Centre in Woods Hole,
Massachusetts, said that countries
must make immediate plans to reduce
the amount of fuel burnt if the green-
house effect was to be minimized.

One obvious course of action was to
stop the rapid deforestation of many
parts of the world, followed by an ener-
getic programme of tree planting, as
trees absorb carbon dioxide.

Conservation and the adoption of
the most efficient uses of energy from
existing fuel sources would slow the
phenomenon, but some scientists have
started to argue that the evidence of the
greenhouse effect taking grip would
justify the revival of attempts to develop
nuclear energy.

As the American drought continues
to inflict widespread damage on crops,
the Agriculture Department has pre-
dicted that food prices will rise by about
one per cent.

Roger Highfield, Technology Corre-
spondent, writes: The greenhouse ef-
fectis caused by a range of gases, most
notably the carbon dioxide resulting

from the combustion of fossil fuels,
though methane and chlorofluorocar-
bons — used in aerosol sprays, refrig-
erators and plastic foams — are also
important contributors to the effect.

In the greenhouse effect, visible
light from the sun is absorbed by the
earth and the atmosphere. The earth
warms and radiates the heat at longer
wavelengths back to space. However,
gases in the atmosphere trap the heat
in a similar manner to the glass in a:
greenhouse.

An initiative to curb man’s influence
on the climate was expected to be
launched at a conference in Toronto,
one of the organisers, Dr. Henry
Hengeveld of Environment Canada,
has revealed.

He said representatives of govern-
ments, including Britain, legal experts,
economists and industry will be told by
scientists the effects of man on the
climate, notably the ozone hole, acid
rain and the greenhouse effect.

“One of the byproducts we expect at
the World Conference on The Chang-
ing Atmosphere will be the initiation of
development of a ‘Law of the Atmos-
phere’.”

Dr. Hengeveld said he was unwilling
to link the dustbowl drought to the
greenhouse effect. He added: “We
should certainly start getting con-
cerned about the greenhouse effect,
but whether it is here, | don’t think |
would go as faras Dr. Hansen.”

B Charles Laurence (Courtesy: The Daily
Telegraph, 25 June 1988)

Suggestions and
Comments are
Welcome

Would you like to express
your opinion in the
TWAS Newsletfter? Do you
wish to make a suggestion?
Or do you have any
comments? Please write to
us and let us know!
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Scintillating Days With Rutherford

E.T.S. Walton and John Cockcroft
made history in the early 1930's by
bombarding atomic nuclei with acceler-
ated protons and “splitting the atom.”
But experimental physics was a low-
tech, low-budget enterprise, then com-
pared to today. “We had to make vari-
ous parts of our apparatus,” Walton
recalled in a recent interview with The
Scientist’'s Bernard Dixon. “But before
requesting the necessary materials,
everyone was expected to see if items
salvaged from unwanted apparatus
could be used. | wasted lots of time
searching for suitable screws in a large
box of rusty ones.”

Now aged 84, Irishman Walton still
drives over from his home in Dublin for
seminars at Trinity College, from which
he retired as Erasmus Smith’s Profes-
sor of Natural and Experimental Phi-
losophy 14 years ago. He is principally
famed for his work on the structure of
the atom, for which he shared the 1951
Nobel Prize with Cockcroft. But
Walton’s eclectic career also includes
important work in fields as diverse as
microwaves and hydrodynamics.

Here he describes his exciting early
days in Ernest Rutherford’s laboratory.

After graduating in physics and
mathematics at Dublin’s Trinity College
in 1926, it was natural that | should want
to go to the University of Cambridge,
England, which was noted for its
preeminence in both of these subjects.
Ernest Rutherford was director of the
Cavendish Laboratory at Cambridge
and the world leader in studying radio-
activity, which had been discovered in
1896. Physicists from many other
countries were anxious to do research
under him, but lack of space and facili-
ties limited the number of research
students to about 50. In 1927, | became
one of the fortunate few.

Considering his momentous
achievements — especially his discov-
ery of the nuclear structure of atoms
and the transmutation of elements —
Rutherford was surprisingly modest.
He used to say that, being a simple
person, he believed all basic ideas in
physics would prove to be simple too.
Most of Rutherford’s research was

conducted with very simple apparatus
— | suspect that he believed more time
would be spent keeping complicated
equipment in working order than in
getting results.

A Reasonable Man

Rutherford was also very reason-
able in his dealings with research stu-
dents. He did not expect one to be a
genius. Realizing that students would
be nervous during the Ph.D. oral, he
used to begin with some easy ques-
tions. On one occasion, a fellow exam-
iner asked an atrocious question, which
had the candidate struggling. Ruther-
ford interrupted, “It is obvious that the
student cannot answer that question,”
he said. “I cannot answer it myself.
Please tell us your answer.” The hap-
less examiner had to admit that he
couldn'tdo so.

Rutherford’s fellow-feeling for stu-
dents may have come from his own
sporadic lapses in completing mathe-
matical calculations when lecturing. On
one occasion, he tried to calculate the
radius of an electron using classical
theory, but failed. He told the class to
work it out for themselves, and added
they should not worry unduly because
the result was not particularly meaning-
ful anyway.

Of course, Rutherford had his faults.
He was very jealous of his position as
director of the Cavendish, and it was
extremely unwise for any research
student to suggest ways in which the
place could be better run. He was criti-
cized, especially by the assistant direc-
tor, James Chadwick (discoverer of the
neutron), for not throwing his weight
around to secure more financial sup-
port. The laboratory was certainly pov-
erty-stricken. Simple instruments like
ammeters and voltmeters were in short
supply. And some research students
even had to spend their own money on
apparatus they couldill afford.

Additional Finance

Sir Hugh Anderson, master of Caius
College, Cambridge, knew that addi-
tional finance was badly needed but
could not be provided by the university.

So he persuaded some wealthy friends
to give £2,000 per annum over several
years. That was a lot of money in those
days. Yet without consulting anyone,
Rutherford decided to have nothing to
do with this generous offer. Chadwick
thought that Rutherford was afraid he
might have to write long reports, and
that he would not be able to justify such
a large expenditure.

Soon after | arrived at the Cav-
endish, Rutherford summoned me to
discuss a line of research. He knew that
if he decided on a problem that really
interested a student, he would get
much better work. So he asked whether
I had any ideas.

| suggested a method of generating
fast electrons by keeping them in a
circle that was a line of an electric field
(as in a modern betatron). This was
lucky, because unknown to me, in his
annual address as president of the
Royal Society a few weeks earlier,
Rutherford had pointed out the need to
develop ways of producing fast par-
ticles. He was probably pleased to find
a student interested in going into this
difficult field. Rutherford proposed a
modification, and | went ahead. But all
of my experiments failed, because at
that time no one knew how to keep
electrons on a circular orbit.

My second suggestion was the
method of the linear accelerator, in
which high-frequency voltage is ap-
plied to a series of hollow cylindrical
electrodes. While | was trying to get the
method to work, toward the end of the
1920s, two papers appeared, one by
George Gamow in Leningrad and the
other by Edward Conon and R.W.
Gurney in Princeton. Both applied the
new wave mechanics to the problem of
the emission of alpha particles from
radioactive substances. Gamow sub-
sequently lectured on this in Cambr-
idge, and during a conversation with
John Cockcroft, they realized that the
same theory could be used to calculate
the probability of getting fast particles
into the nuclei of atoms.

Cockceroft pointed out to Rutherford
that the new theory predicted that the
protons, accelerated by a few hundred
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thousand volts, had a significant
chance of getting into the nuclei of light
atoms such as lithium. Until that time,
we all believed that millions of volts
would be required. So it was decided
that Cockceroft and | should build equip-
ment to produce protons accelerated
by upto 300,000 volts.

Initially we adopted vacuum tubes
like those made to produce X-rays. But
these would not stand up to the high
voltages we wanted. Straight cylinders
proved much better. Our first ones
came from an unusual source: the
measurement mechanism in gasoline
pumps. We were able to obtain larger
tubes later because the making of glass
cylinders was a stage in one process for
manufacturing sheet glass. Four of
these cylinders could be stacked into a
column 12 feet high, giving us four
rectifiers evacuated by one pump — an
important saving.

On April 4, 1932, we placed a lithium
target and a fluorescent screen at the
bottom of the tube in which protons
were to be accelerated. We then fo-
cused a microscope on the screen in
the hope of seeing some scintillations,
which would indicate that a nuclear
reaction had occurred. The introduc-
tion of the target and screen necessi-
tated letting air into the apparatus. Due
to the high voltage and high vacuum,
more than an hour was needed to get
the apparatus working properly again.
As this could be done by one person,
John Cockcroft left to give some help to
Petr Kapitza in the Magnetic Labora-
tory.

On completing the conditioning, |
left the control table and looked through
the microscope. To my delight, there
were scintillations, which appeared like
those | had read about in books on
alpha particles. After carrying out vari-
ous checks to make sure that | was not
imagining things, | called Cockcroft. He
came over at once, and he too satisfied
himself that the scintillations were
genuine. Rutherford was then in-
formed, and he joined us immediately.
Few things pleased him more than
seeing a worker get results. Inour case,
he was especially interested because
of his great love of alpha particles.

Rutherford was a big man, but we
managed to manoeuvre him into the

little hut we had built under the acceler-
ating tube to protect us from the X-rays.
He peered into the microscope and
gave instructions about varying the
voltage and proton current, but made
no comment on what he saw. Finally,
he told us to switch everything off.

“Those scintillations look mighty like
alpha-particles ones,” were his first
words. “I should recognize an alpha-
particle scintillation when | see one. |
was in at the birth of alpha particles and
have been observing them ever since.”
Indeed, Rutherford was present at their
christening too, for it was he who gave
them their name. He had also used
them as tools in his two greatest discov-
eries — the nuclear structure of atoms
and the transmutation of nitrogen into
oxygen.

Rutherford returned the next day
and did some counting of the alpha
particles. He insisted that no one be told
about our success. If the results be-
came known, he said, a lot of people
would want to see the apparatus, and
we would get no work done. Over the
next four days, this wise precaution
enabled us to amass a lot of information
about the disintegrations and even to
observe the particle tracks in a Wilson
cloud chamber.

A few weeks later, Rutherford re-
ported our results at a meeting of the
Royal Society in London. The an-
nouncement was given headlines in
newspapers all over the world. In part,
this was because of a play then running
in London, the plot of which involved a
scientist who had discovered how to
split atoms. The power that this gave
the fictional scientist enabled him to
hold governments at ransom.

B E.T.S.Walton (Courtesy: The Scientist,
30 May 1988)

The FourMost Cited Papers — Cont'd from page 21

tive method for the quantitation of micro-
gram quantities of protein utilizing the prin-
ciple of protein dye-binding” in Analytical
Biochemistry, 72, 248-54. Many now cite
the Bradford paper instead of the Lowry
paper — more and more all the time. With
about 20,000 citations by the end of last
year, the Bradford paper is now the fourth

most cited paperinthe SCI.

The runner-up to Lowry, written by
Ulrich Karl Laemmli, was published in
Nature, 227, 680-5. “Cleavage of structural
proteins during the assembly of the head of
bacteriophage T4” accumulated nearly
50,000 citations between its publication in
1970 and the end of 1987. The procedure
has not been superseded, which explains
its steady rise inthe chart.

The third most cited article, with just
over 20,000 citations is “Reliability of mo-
lecular weight determinations by dodecyl
sulfate-polyacrylamide gel electro-
phoresis,” by K. Weber and M. Osborn,
published in 1969 in the Journal of Biologi-
cal Chemistry, 244, 4406-12. The record of
citations to this article shows a more typical
pattern for well-known and highly cited
papers — the “obliteration by incorporation”
effect, whereby the substance of a work be-
comes so widely recognized that overt cita-
tion is eventually deemed unnecessary.
Such seems to have been the fate of this
classic since 1977.

B David Pendlebury (Courtesy: The
Scientist,8 August 1988)

Why Scientists Should Start Playing the Political
Game— cont'd from page 22

bers of Congress, staff members, and fed-
eral officials are invited to hear distin-
guished behavioural scientists describe
research that bears directly on public
issues.These seminars offer a valuable
opportunity to meet and influence legisla-
tors, but the community as a whole needs to
do more. Its diverse professional societies
should work together to develop a public
relations effort to make their areas of re-
search more visible to the public and Con-
gress.

Individual scientists can also contribute
by introducing themselves and their work to
their own congressional representatives
and staff. In addition, the research commu-
nity would do well to track research appro-
priations in each of the several agencies
that fund its research, and to establish rela-
tionships with the appropriate congres-
sional committees and staff.

Reversing the decline in the research
budget for any discipline requires political
savvy, and the social and behavioural sci-
ence community needs to become more
adept at playing the game.

B R.K. Dismuskes (Courtesy: The
Scientist, 8 August 1988)
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1987 rhe Thi

"Vences instituted a Pnze forthe best reseorc:
~essay highlighting the work of a scienti
from a country of the Third World whose
' dchlevemenrs hod no’r been prevrously rec

:ognzed """

‘rhe nineteenth, complled by a oompu‘rd-'

for a Second Hlsr‘ory of Screnoe Prlze ro be
vdworded in1990. i

lows:
e The essay should summarize The major

contributions on his/her community and,

modern scientific thought.

modern In‘ero”rure erI dlso be consrdered

5--1‘989;:-:in|-siory of Scren'___ e Prlze?" |

tional genius Shams-al-Din al-Khalili. Some
of these tables, providing numerical solu-
tionsto the cosine formula of spherical trigo-
nome’rry were unporollelled in Io’rer cenfu-fi -

_ As aresult of the enthusiastic response fo’ -
the announcement of the first prize and the
success of that first competition, the Third
World Academy of Sciences is pleased to
invite submission of essaysto be considered

achievements of a Third World Scientist. It -
should indicate the |mpdc‘r of the scientist’s

where relevant, establish ’rherr mﬂuenoe on

| e Essayson previously unsTudred works by .
scholars who are already known to the

- The,_Thlrd World Acddemy of Smences

. Essoys on Themes rn ’rhe

E:- The length of ’rhe essoy should be be—

tween about 20,000 and 50, OOO words but
these limits are not blndlng

eThe compe’rn‘ron is open to scholors
bo’rh from the Third World and elsewhere.
e Essoys should be received by the Ex-

_ecutive Secretary of the Third World Acad-
_emy of Sciences no later than 28 Februory
1 990 atthe address givenbelow.

Al essoys sohsfylng the obove condr—
tions will be judged by an Infernational
Committee of experts in the History of Sci-

- ence appointed by the Third World Acad-
- emy ofSciences.

e The 1989 Pnze will consrsf of a medal

~ and US$ 10,000. It will be awarded at the
- Academy inthe Autumn of 1990,

The regulohons srm|lor fo ’rhose perforn—._. =
ing to ’rhe oword of ’rhe f|rs‘r pnze dre as fol~% "

e The Third World Academy of Sorences
willarrange for the prize winning essay to be

 publishedinbook form.

e The Committee may OdVIse ou’rhors of

oother essays deemed to be of exceptional

merit in what form their work could be pub-
lished elsewhere. The Committee may

_advise authors of essays deemed to be of
‘exceptional promise how they could im-
prove their essays and prepare them for

eventual publication. The Academy is not

~ obligedto offer such advice.

TWAS HrsTory of Science Pnze
c/o Intermational Centre for Theoretical Physics
e : - P.O. Box 586, 34100 Trieste, Italy.
Phone (040) 2240 1 — Cable: CENTRATOM — Telex: 460392 ICTP | — Fax: (3940) 224559
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