NOT TO BE
TAKEN AWAY







THE FUTURE OF THE SCIENCE BASE

September 1992

Front cover photograph: Courtesy of AFRC Institute of Food Research.

%\ggaf Society




ISBN: 085403 466 8

(© The Royal Society

Copies of this report may be obtained from:
The Royal Society

6 Carlton House Terrace

London SW1Y SAG

£11.50




FOREWORD

ver the past few years concern about the state of science in this

country has been expressed in many quarters. Major changes have

been taking place affecting all aspects of scientific training and
research, with uncertain implications for the future. Given the vital role
which science plays in modern life the Council of the Royal Society felt the
time had come for an in-depth inquiry into “The Future of the Science

Base”.

The Science Inquiry started in January 1991 and has consulted widely. I
would like to thank all those who, by contributing to its discussions, have
ensured that the views and experience of the scientific community have been

fully utilized.

“The Future of the Science Base” is published as a statement of the Council
of the Royal Society. It analyses the current situation and puts forward ideas
on how the vigour of the UK Science Base may be maintained and

enhanced.

I hope that all who are concerned about science in this country will read and
consider the report. The responsibility for action lies with many individu-
als, institutions and organizations: all have a part to play, and I hope that

this report will act as a stimulus to all involved.

Sir Michael Atiyah
President
The Royal Society
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SUMMARY AND KEY RECOMMENDATIONS

Science is one of the principal forces structuring modern life. Its ethos, its thought processes,
its practice and culture lie at the heart of our society.

In many fields, UK science is in the forefront of international research. Nonetheless, there
are causes for concern and there is no room for complacency. In this report, drawing on wide-
spread consultation, the Royal Society sets out practicable recommendations for maintain-
ing and enhancing the excellence of the nation’s Science Base over the next decade.

PEOPLE

3.

The Science Base must attract sufficient people to allow enough with real aptitude for
research to emerge by competition. The number that can be supported adequately is limited
by what the country can afford.

Research students should be paid grants and/or salaries sufficient to enable them to concen-
trate on their research. It may sometimes be advantageous for career development to allow
research students to take on significant amounts of properly rewarded teaching or adminis-
trative work. This may have the added benefit for the university of reducing the non-research
workload of academics. Funding agencies may need to accept correspondingly longer PhD
completion times. '

Postgraduate training necessitates specialisation. Many research students, however, would
benefit from more flexible and versatile training that included non science-specific elements
such as communication skills and the management of human, material and financial
resources.

Securing a career in Science Base research is a long and uncertain process, marked for most
researchers by a series of short-term appointments. While individuals bear the prime respon-
stbility for their own careers, employers too have a serious responsibility to advise their short-
term staff about their long-term prospects. They should find ways of helping individuals
unsuited to a continued career in scientific research, or seeking a non-academic career, to
transfer to different employment.

Able researchers, identified after one or two short-term contracts, should be rewarded by
long-term support. Salary and research expenses guaranteed for at least five years, coupled
with rigorous review, would be appropriate. They should be allowed to carry their resources
to any approved academic institution, thereby providing more genuine competition for
resources, greater independence for individuals, giving abler scientists the chance to
demonstrate their talents and secure long-term appointments, and making HEIs compete
for good researchers.

A system of secure appointments is more likely to succeed in attracting proven independent
researchers than a more mobile system of “rolling tenure”. However, “permanent” academic
appointments should be given at later stages, and through a more deliberate process of
review than has typically been the case in British HEIs and some Research Council and other
similar establishments. Holders of long-term appointments can benefit from being able to
spread their efforts between research, teaching, administration and professional activities.

Progress in science depends on many differently skilled people. For many purposes the pro-
fessional grade of ‘Research Officer’ can provide a valuable and satisfying career path. The

(vii)
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Research Officer, already present in certain institutions, is a competent postdoctoral scien-
tist, though not a team leader. ROs and technicians (qualified to HNC/D or graduate level)
should form a core group that is skilled, versatile and employed on a long-term basis. Con-~
tinuity would depend on an appropriate ratio of core to independent researcher staft reflect-
ing the research work being done. It would be proper to achieve some flexibility across the
spectrum of posts.

EUROPEAN AND INTERNATIONAL ISSUES

10. The UK has a special relationship with other European countries through its mem-
bership of the European Community (EC). There are close economic, cultural and,
increasingly, political relations between the EC Member States. Science is part of
this growing convergence of ideas and purpose.

11. If the UK is to derive the maximum benefit from scientific collaboration in Europe,
it will require a long-term strategy. Such a strategy must include the strengthening
of UK representation in European fora both politically and scientifically. It mustalso
include a constructive intermeshing of national and EC science policies over such
matters as scale of funding, setting of priorities, mechanisms for funding and the

means of achieving beneficial interactions between the Science Base and wealth-
creating sectors.

12. The Treasury practice of attribution should be scrapped. It penalizes success in par-
ticipating in EC initiatives. It also impedes the achievement of a proper balance bet-
ween national and EC policies. A constructive financial approach towards the EC
dimension in science policy would, by contrast, provide matching funds for EC-sup-
ported projects, so that Science Base institutions that competed successfully in EC
schemes could avoid the penalty of inadequately covered overheads.

13. Some international collaborations are established by inter-governmental agreement.
These cannot be amended or cancelled by the (non-political) managers of the Science
Base. Nevertheless it is they who are required to provide the requisite funds. In such
cases, the subscriptions should constitute a distinct, ear-marked element within the
total package of Government expenditure on R&D.

14. No individual nation can support research in all areas. Europe as a whole should,
however, maintain expertise in all disciplines, and to that end needs to turn to an

independent, non-governmental European body to provide a strategic overview of
European Science Base Research.

ORGANIZATION AND FUNDING

15. External funding demonstrates that the Science Base is of value to a variety of cus-
tomers: we welcome it. But such funding is vulnerable to fluctuations in the
economic situation. Science Base institutions must have a clear sense of long-term
purpose so that externally funded research does not seriously distort their mission.
External funds should not replace Government funds. Using public funds to lever

private funds is more constructive than cutting public funds in the hope of coercing
private funds.

16. One of the strengths of UK academic research is the dual support approach to fund-

ing (with the Universities Funding Council financing the research infrastructure and
the Research Councils financing specific projects or programmes). The UFC (now

(vii1)
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SUMMARY AND KEY RECOMMENDATIONS

the various HEFCs) funds are crucial to the well- found laboratory and to the ability
of individual researchers to pursue new ideas in their early stages. It is critical to the
future of the Science Base that these funds should be distributed in a way, and on a
scale, that allows individual universities to establish and maintain high quality
departments able to compete for external funds as required.

The optimum balance between ‘responsive’ and ‘directed’ modes of funding will
depend on circumstances, and neither category is clear cut. The objectives of the
research are a key consideration: detailed priorities should not be formalized for basic
research. There must be flexibility to accommodate unexpected opportunities. A
significant proportion of Research Councils’ funds should, therefore, be retained
outside ‘directed’ programmes for distribution on purely scientific criteria in the
responsive mode.

The Society believes that most fundamental research should be associated with teach-
ing, particularly at the postgraduate level. We therefore welcome the continuation
of the block grant system, by which the grant to universities can be used at their dis-
cretion for the joint support of teaching and research in the most economical and
effective manner.

A major issue that has affected the future of science in the UK has been the nature
and location of political responsibility. The appointment of the Chancellor of the
Duchy of Lancaster, acting on behalf of the Prime Minister and assisted by the Chief
Scientific Adviser, to take central responsibility within Government for science and
technology policy, plus the creation of the Office of Science and Technology (OST),
will resolve many of the shortcomings in previous arrangements.

The Chancellor’s new responsibilities include, or could include, the following:
* re;;resenting the UK at EC Councils of Ministers of Science;

* coordinating UK R&D activities, particularly maintaining an adequate infras-
tructure and promoting new fields of applicable S & T;

* reviewing annually UK Government expenditure on R&D and advising the
Cabinet on how to achieve best value for money;

* identifying trends for UK science, with particular reference to enlarged interna-
tional activity.

As well as responsibility for the former DES Science Budget, the OST should have
charge of a separately identifiable budget to meet:

* subscriptions to international facilities and programmes, established by inter-
governmental agreement, where continued involvement needs to be viewed in a
broader context than the functional responsibilities of any one Department/
Agency;

* activities transcending the responsibilities of individual Departments that
nonetheless are, actually or potentially, vital components of the national R&D
infrastructure;

* complementary funding for certain EC-supported research projects.

(ix)
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22. The new structures will need new advisory mechanisms. One key requirement is for
a body able to advise the Chancellor, and (either through him or directly) the Prime
Minister, on the S & T aspects of strategic issues of national importance, including
particularly those affecting science-based industry. This body must be able to con-
nect with all elements of UK S & T.. It should focus its work primarily on the major
strategic issues.

23. To complement this, consideration should be given to developing a single advisory
mechanism that can address the full range of the OST’s direct responsibilities for the
nation’s science and technology. This includes in particular the OST’s financial
responsibilities — the former DES Science Budget, additional monies voted to the
OST (paragraph 21 above), and the OST’s role in advising on the S & T expenditure
of other Departments. This advice function must be demonstrably disinterested.

24. The OST should address the issues of:

*  coordination berween the Research Councils and the Higher Education Funding
Councils;

*  coordination between activities in the same or related disciplines;

*  the balance of support at national level between expensive and less expensive
fields of research; and between institutes, major facilities, research grants and
research Fellowships;

*

integration of Research Council central facilities with their customer com-
munities (for example, establishing facilities as agencies deriving some or all of
their income from fees paid by users).

25. A healthy Science Base is vital to the long-term well-being of the UK. The Society
welcomes signs that the Government recognizes this, and urges all involved to work
towards policies that will enable the Science Base to make a full contribution to
national life.

(x)




I. INTRODUCTION

It has been perfectly evident, since the Great Exhibition of 1851, that the prosperity
of these islands depends on industry and agriculture and that these stand on technol-

11

1.2

13

ogy; technology stands on science and science stands on the education of the general

population.
FRS-Crystallography

The need continually to reorganise the Science Base to try to make the best use of

inadequate funds, combined with rapid switches in government objectives and

priorities, has produced a decade of unprecedented upheaval and discontinuity in the

institutional framework for managing and delivering research and development in

the UK.

Insticution of Professionals, Managers and Specialists

WHY THE INQUIRY WAS CARRIED OUT

The last decade has been a turbulent
one for the Science Base, with many
far-reaching changes. Yet these
changes seem often to have arisen
piecemeal, the accidental outcome of
policies implemented for other
reasons. The rapid rate of change is
likely to continue over the next
decade.

At the outset we wish to emphasize
that, in many fields, UK science is in
the forefront of international research.
There are however causes for concern
and there is no room for complacency.
Our aim must be to maintain and
enhance scientific excellence over the
next decade.

In this report, the Council of the Royal
Society takes stock of the present situ-
ation and sets out its views on:

the purposes of the Science Base;
the form it should take over the
next decade if it is to fulfil its
national roles;

* the problems to be overcome in
achieving that form;

* some possible solutions to those
problems.

By the Science Base, we mean scien-
tific and technological research within

15
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Higher Education Institutions (HEIs)
and the various research institutes,
facilities and other activities sup-
ported by the Research Councils, the
Royal Society and the Royal Academy
of Engineering. We include within
our definition research carried out in
Science Base bodies but funded by
sources other than the former Depart-
ment of Education and Science (DES)
or its successors, including for exam-
ple the medical research charities. We
are not addressing the whole of UK
civil R&D; expenditure in the Science
Base as just defined constitutes only
about one quarter of total UK expen-
diture on civil R&D, though it does
constitute the majority of expenditure
on the R portion.

Our audience is all who care about the
long-term health of the Science Base:
those who work in it, those who hope
to work in it, those who look to it to
provide particular services, those who
carry political or managerial responsi-
bility for it. We hope all will find
something in this report to catalyse
long-term thought and action.

How THE INQUIRY WAS CARRIED OUT

The Inquiry was launched early in
1991, with the appointment of the
Science Inquiry Steering Committee

" INTRODUCTION
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(SISC) (for membership see Annex A).
SISC met on ten occasions between
January 1991 and May 1992. Its
report was presented to the Council of
the Royal Society in May and July
1992 and was adopted as a statement
of Council.

The Inquiry began with an invitation
toall Fellows of the Society and all hol-
ders of the Society’s research appoint-
ments (including about 160 young
University Research Fellows) to com-
ment on a series of policy issues and to
draw other issues to the Committee’s
attention. The Committee later con-
tacted many organizations, and pub-
lished several short articles in different
journals, inviting evidence. Over
three hundred individuals and organi-
zations wrote to us (Annex B); their
contributions provide a most valuable
insight into the state of the UK Sci-
ence Base in the first half of 1991 and
into possible future directions. Weare
most grateful to those who went to
often considerable lengths to respond
to the Inquiry. The Committee took
oral evidence from the five Research
Councils and several other bodies
(Annex C); again, we are most grateful
to the individuals concerned.

PoINTS RAISED IN EVIDENCE

The evidence we received ranged
widely. The issues that were raised
most frequently included:

*  the pattern of careers in science
morale

* funding mechanisms, notably

*

19

responsive funding

the structure of the Science Base
the case for a Minister of Science
total levels of funding

European Community issues
international aspects of research
policy

* ¥ Xk Kk Kk

STRUCTURE OF THE REPORT

In the light of the evidence received
and of our own deliberations, we have
structured our report around the fol-
lowing five key areas:

*  the roles of the Science Base — in
wealth creation, creation and dis-
semination of skills, enrichment
of culture;

* people in the Science Base — the
principles that should guide the
management of scientific careers;

* science policy issues arising from
the UK’s membership of the Euro-
pean Community and, over the
long term, the process of con-
vergence towards a European iden-
tity;

*  the structure and funding of the
Science Base, including the rep-
resentation of science at the high-
est levels of government;

*  international issues.

The final chapter draws together the
conclusions and recommendations
developed earlier in the report.

At the head of each chapter are quota-
tions selected to illustrate the opinions
received from respondents to the
Inquiry.
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II. THE ROLE OF THE SCIENCE BASE

The Association is deeply concerned that the Government does not appear to
appreciate the relationship between expenditure on Research and Development and
the national economic performance. The successful performance of the pharmaceut-
ical industry bhas long been based on this relationship. Unless the Government
accepts that this relationship applies to all aspects of the Science Base it will not realise
its economic objectives for the nation.

Association of British Pharmaceutical Industry

Scientific achievements, like artistic and sporting achievements, can contribute to
the overall sense of well-being of the country. Money spent on them is an investment
in the strength of the country, which can pay off indirectly in very different fields.

Smith Associates Limited

We view the UK Science Base as an educational resource, as a warehouse for scholar-
ship, and as part of the international mainspring of scientific progress.
ICI plc

INTRODUCTION human existence. The idealism inhe-
rent in this view is one underlying
Science is one of the principal forces stimulus for the individual scientist.
structuring modern life. Its ethos, its
thought-processes, its practice and 24 The scientific enterprise is based on
culture lie at the heart of our society. the assumption that knowledge of the
material world can be gained by a pro-
In this chapter we describe some of the cess of rational thought based on
roles of the Science Base that make it experimental and observational evi-
central to modern society. Although dence. An important cultural function
the roles are described below individu- of science is to emphasize the legiti-
ally, they are strongly interdependent. macy and value of this route to know-
National policy priorities may high- ledge.

light different roles at different times,
but to be effective in the long term the 25 A key feature of science as pursuit of

Science Base has to be able to knowledge is that its outcome is
accomplish the full set of roles and to unpredictable and full of surprises.
accommodate the varying motivations The management of creative scientists
of funders, performers and must recognize this.

beneficiaries.

WEALTH CREATION

SCIENCE As PURSUIT OF KNOWLEDGE
2.6 Science is central to wealth creation in

The primary purpose of scientific an advanced industrial nation. In her
research is the pursuit of knowledge in September 1988 speech to the Royal
its own right, in the well-founded Society, the then Prime Minister
expectation that knowledge brings endorsed the wealth creation role of
rewards. [t is not necessary to define the Science Base:

the rewards in advance in order to give

value to this pursuit of knowledge. A “Science and the pursuit of knowledge are
desire for knowledge is fundamental to given bigh priority by successful countries,

SCIENCEBASE

THE ROLE OF THE
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not because they are a luxury which the
prosperous can afford; but becanse experi-
ence has taught us that knowledge and its
effective use are vital to national prosper-
ity and international standing ... This
country will be judged by its contribution
to knowledge and its capacity to turn that
knowledge to advantage”.

Major sectors of British industry
depend upon science to maintain their
position in an increasingly competi-
tive world market. In 1989 UK indus-
try spent nearly £5Bn of its own funds
on civil R&D.

Industry’s own R&D effort is closely
tied with the Science Base at several
points. During the 1980s, funding by
UK industry of research grants and
contracts in universities —one part of
the Science Base—grew at 15% p.a.
in real terms; by 1989/90 it stood at
£105M. Industry looks to the Science
Base both as a source of new concepts,
ideas and challenges and as a source of
new people trained in research.

The role of the Science Base, and indeed
of industrial R&D, in wealth creation is
not a simple linear one: it is a complex,
iterative process whose outcome is
affected by the intervention of many
factors. Moreover, if investment in
research can contribute to the creation
of wealth, the creation of wealth can
also facilitate investment in research.
Thereis a virtuous circle here; the start-
ing point may not always be self-evi-
dent.

The processes of wealth creation in the
UK draw necessarily not only on the
UK Science Base but also on the Sci-
ence Base supported by all other coun-
tries. The UK Science Base accounts
for only 5% of the world total. How-
ever, the UK could not dispense with
its own Science Base and rely on
exploiting everyone else’s. Good sci-
ence is accessible only to good, active
scientists, whose own work ensures

21
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immediate access to international sci-
entific networks and who have the
ability to recognize and exploit poten-
tial opportunities when they see them.
Scientific or technological capability
cannot simply be imported into an
otherwise barren landscape.

There is a real danger that excessive
emphasis on wealth creation could
impede the natural quality assurance
processes of basic research — publica-
tion, verification, repetition, peer
review. The pressures of commer-
cialism and secrecy must not be
allowed to erode the ability of the sci-
entific community to separate out
genuine advances from false observa-
tions or misleading interpretations.

QUALITY OF LIFE

Science plays a central role in satisfy-
ing social pressures for improved qual-
ity of life. These pressures are man-
ifested in many ways: expectations
about length of life; searches for cures
to increasingly complex diseases;
demands for avoidance of man-made
pollution; hopes for mitigation of
natural environmental disasters;
requirements for security and predic-
tability, e.g. of supplies of food and
energy. Over the next decade, an
essential part of the social function of
the Science Base will continue to be
generating the knowledge needed to
meet such pressures.

This argument applies also to any role
the UK may seek to play in helping
other countries to meet analogous
pressures. Indeed, scientific research is
a major element in the UK’s contribu-
tion to improving the quality of life in
other parts of the world.

TRAINED WORKFORCE

It is sometimes argued that the Science
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Base contributes more to society
through disseminating skills than
through creating and disseminating
knowledge. What skills, and for what
purpose? The skills are broader than
straight technical knowledge, and are
relevant to many situations. They
include skills in:

* particular modes of thought, as a
contribution to the cultural needs
ot society;

* particular modes of thought, for
use throughout the economy (in-
cluding the public service);

*  the fundamentals of the core scien-
titic disciplines, for use in a variety
ot occupations both scientific and
non-scientific;

* the frontiers of scientific discip-
lines, for use in particular research
environments;

* critical, independent, creative
thought, as a reservoir of wisdom
to which society can turn for
advice.

These are not mutually exclusive.
While some can be imparted to an
adequate level by school or under-
graduate teaching, others need per-
sonal experience of conducting
research.

Many of the skills are valuable in
careers outside scientific research: the

UK would benefit greatly from having

2.16

more decision-makers with some
direct experience of science. The rela-
tive importance attached to the vari-
ous training functions of the Science
Base will have implications for other
long- term policy issues, such as career
structure and the linkages between
research and teaching.

PRIORITIES

Recognition of these several dimen-
sions of the social role of science opens
up the question of criteria for setting
priorities. The dimensions often over-
lap: a company (or a government) may
fund a particular piece of research in
the hope of solving a specific problem,
a scientist may undertake the work out
of intrinsic interest, one outcome may
be an insight of cultural significance,
another may be acquisition of particu-
lar skills. Much expenditure is moti-
vated by the wish to achieve specific
goals, e.g. to create wealth or to
improve the quality of life. But the
direct approach is not always the most
effective way of meeting these objec-
tives. Speculative research in one area
may provide the key to solving prob-
lems in a completely different area. A
science policy able to meet the com-
petitive needs of the UK, both short-
term and long-term, must accommo-
date the many-sidedness of the scien-
tific enterprise.

THE ROLE OF THE
SCIENCE BASE
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ITII. PEOPLE IN THE SCIENCE BASE

Good career progression in the HEISs is the engine for good scientists and engineers

to be developed for industry.

Unilever plc

As professional scientists we believe that an inadequate number are being trained for
the next generation ... the majority of lively, young people, with the necessary intel-

lectual gifts, seek training in other careers from an early age, and we have difficulty
in persuading young science graduates to embark on a research career.

FRS-Biophysics

Young researchers are the lifeblood of UK science; urgent action should be taken to
ensure that they are nurtured and sustained.

British Medical Association

INTRODUCTION

In this chapter we examine the
resource on which all else in the Sci-
ence Base depends—the scientists—
both current researchers and the next
generation.

Concerns over the quality and quan-
tity of scientists figured highly in the
list of issues raised by the respondents.
A majority thought that, one way or
another, scientists were being treated
poorly and, as a result:

¥ the current population of resear-
chers was not working as effec-
tively as it could;

* the new generation, seeing and
not wishing to experience the
tribulations of the old, was being
discouraged from embarking on a
career in academic research.

Five root causes were suggested:

* alarge increase in fixed-term con-
tracts that offer no long-term sec-
urity, and the subsequent diffi-
culty of getting a permanent post;

¥ the increasing constraints on
research, due to time spent on
resourcing, teaching and
administration and to uncertain-
ties over funding;

34
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* the comparative reduction in sci-
entists’ salaries over recent years
and the low levels of research stu-
dent stipends;

*  the perceived reduction in the pre-
stige of science and scientists;

* the reported lowering of morale
(to which all the above contri-
bute).

Underlying all these perceptions, is
the rapid growth in commissioned and
short-term funded research that has
led to a dramatic increase in the
number of short-term appointments,
coupled with lack of corresponding
growth in long- term appointments.

Between 1977/78 and 1990/91, short-
term researchers in science and
engineering disciplines in universities
increased by 6000, rising from 22%
to 44% of total academic staff in these
disciplines. Many of these are
employed as research assistants. They
may be graduates, graduates pursuing
a PhD in addition to their normal
work, or postdoctorates on 2 or 3-year
contracts.

There was a loss of over 1100 perma-
nent science and engineering posts in
universities between 1979/80 (the
peak year) and 1989/90; nearly 300
posts were restored in 1990/91.

PEOPLEINTHE .

SCIENCEBASE
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TABLE 3.1 NUMBERS OF FULL-TIME ACADEMIC STAFF IN UNIVERSITIES

1977/78 1989/90 1990/91
Long~ Short- Total Long- Short- Total Long- Short- Total
PEOPLEINTHE term  term term term term term
SCIENCEBASE
Engineering 4107 | 1186 | 5293 | 4024 | 2956 | 6980
Agriculture 733 352 | 1085 641 523 | 1164| 12716 | 9930 | 22646
Science 8611 | 2367 |10978 | 7779 | 5610 (13389

Alldisciplines 32986 | 7568 |40554 |31340 |18050 |49390| 31861 |19400 | 51261

Source: ACOST, The Science Base: research in universities (1992);
1992 Annual Review of Government Funded R&D, table 3.7.3

36 Sufficient people must be attracted into advantageous for some to engage in
the Science Base to allow enough with activities outside their research train-
real aptitude for research to emerge by ing. Giving them the opportunity to
competition. Ultimately, the number of take on properly rewarded teaching or
individuals that can be supported administrative work would improve
adequately is limited by what the coun- student finances and offer experience
try can afford. At current levels of sup- in additional skills. In the long term
port, only a modest proportion of those it could help reduce the number of
on short-term appointments can realis- full-time research assistants as
tically expect to obtain a long-term academics’ teaching and administra-
career in scientific research within the tive loads were reduced and they had
Science Base. less need for extra pairs of hands.

39 There should be more flexibility and

POSTGRADUATE RESEARCH choice in the way research post-
graduates are able to obtain finance.
37 Substantial numbers of research stu- This may require Research Councils to
dents registered for PhDs now choose accept longer PhD completion times
to support themselves by taking and allow postgraduates sufficient time
salaried research assistant posts rather to complete their PhDs and permit
than by accepting Research Council them a tolerable standard of living.

studentships. This can provide a major
improvement in their net income as .10 Postgraduate training varies widely

compared with a conventional according to discipline. Research
studentship grant. Given constant demands specialisation, but some
studentship budgets, the Research degree of flexibility and versatility
Councils are caught between ignoring should be incorporated into PhD train-
the situation or increasing the value ing and continue also for postdocto-
and reducing the number of rates. This should include elements of
studentships awarded. non science-specific training and at the
very least should include communica-

38 Research students should have grants tion skills and, where appropriate, the
or salaries sufficient to enable them to management of human, material and
concentrate on their research. How- financial resources.

ever, in some circumstances it may be
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311 Before embarking on postdoctoral
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research individuals should be made
aware of what that career choice might
mean. One problem that many experi-
ence is that they are funded by one
organisation and employed by
another, with neither taking an
interest in their careers.

Short-term contracts of two or three
years are appropriate for early-career
researchers, but should be accom-
panied by rigorous review. Scientists
should accept that they are embarking
on a career that may not take them to
retirement and, like everyone else, that
they have to compete for the career of
their choice. Employers must be wary
about allowing the more mature to
continue in a career that is dependent
upon gaining short-term contracts and
must, in accepting a grant, undertake
to advise short-term staff on a formal
and regular basis. An agreed code of
practice should be put in place. The
AUT/CVCP “good employer agree-
ment” could form a basis for this.

Five or six years, after a PhD, should
provide adequate time to judge
whether a person has a good chance of
a successful research career. “High
flyers” may be identified after one or
two shorc-term contracts. Those who
show a marked aptitude for scientific
research should be rewarded by long-
term support. This should include
benefits good enough to compete with
careers in other sectors. A contract
guaranteeing salary and research
expenses for at least five years, coupled
with rigorous review, would be approp-
riate,

We also advocate that the contract be
granted to the individual and allow
him/her to carry their resources to any
approved academic institution. We
would like to see a significant shift in

research support towards the talented
individual for the following reasons.

* more resources would be allocated
by genuine competition;

* researchers so funded would have
more independence;

* this mode of support would give
the abler research assistants the
chance to leave the “pool” of short-
term researchers;

* universities would have to com-
pete to attract good researchers.

The consequences of such an arrange-
ment for management of overheads
would need to be considered (see also
paragraph 5.21).

This is the principle on which the
Royal Society University Research
Fellowships (URF) scheme works.
Currently the amount spent on URFs
and similar Research Council Fellow-
ships compared to that spent on “re-
cruited” postdoctoral research assis-
tants is small. A 2 to 3-fold increase in
the funding of individuals would give
500-750 independent researchers the
freedom to follow their own interests
rather than those of established
departments. We would expect many
of these to achieve permanent Science
Base posts.

Central to the objective of these
medium-term Fellowships is that they
are allocated to individuals, primarily
on the basis of individual talent. They
should therefore be administered, in
consultation with the UFC and its suc-
cessors, by an organization or organi-
zations covering the full breadth of sci-
entific research. They are complemen-
tary to, and quite distinct from, the
short-term assistantships of various
sorts that are properly allocated by
Research Councils to projects, primar-
ily in order to support particular dis-
ciplines.

PEOPLE IN THE
SCIENCEBASE
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EXPANDING OPPORTUNITIES

In order to meet the need of those post-
doctorates unsuited to continue in a sci-
entific research career, mechanisms
should be introduced to help individu-
als transfer to a different employment
sector. This process would be facili-
tated by:

* employers seeking to identify such
persons at as early a stage as possi-
ble;

training: giving skills and
capabilities other than the purely
scientific;

constructive guidance by the
employer;

a better understanding both out-
side and inside academia of the
value and nature of skills acquired
during postgraduate/postdoctoral
training.

We use the word “stage” deliberately.
The entrance of mature students into
science and the return of women into
scientific careers should not be deter-
red by arbitrary age limits: “stage”
relates to time in research since PhD,
and not simply to age.

In recent years academia/industry rela-
tions have much improved. Many
good interactions have been estab-
lished through Teaching Company
Schemes, CASE studentships,
Cooperative Research Grants, etc.
However, one aspect which could have
great benefits for both sectors is still
largely undeveloped and that is mobil-
ity between them. An expansion of the
use of visiting professors and wider
development of cooperative schemes
should be encouraged and would edu-
cate further each sector about the
other. Financial and administrative
problems should be addressed to facili-
tate mobility.

3.20

3.21

3.22

3.23

APPROPRIATE CAREER GRADES

Many scientists will not become leaders
in their field. Progress in science
depends on many differently skilled
people. Those who have not
demonstrated a particular aptitude for
original or independent research may
still make an important contribution.

To counter the personal difficulties
implicit in sequential short-term con-
tracts and the discontinuity in research
projects produced by rapid staff tur-
nover, a career researcher path may be
required different from that which
leads the “high-flyer” to an indepen-
dent research career. We may call this
the Research Officer path.

The Research Officer, or equivalent,
already exists in certain institutions.
S/he is a competent postdoctoral scien-
tist, though not a team leader.
Research Officers should form part of
a core group that is skilled, versatile
and employed on a long-term* basis.
The other part of the core would be
technical staff, qualified to HNC/D or
graduate level. The key to the success-
ful deployment and continuity of the
core group would be to have an
appropriate ratio of core to indepen-
dent researcher staff in any institution,
reflecting the research work being
done. The skills and versatility of the
core would be maintained through
regular training/retraining coupled
with a more flexible vision of a career
in science. There would be a spectrum
of posts ranging from technician
through Research Officer to indepen-
dent researcher. It would be proper to
achieve some flexibility between
them.

The vision of a scientific career should
embrace the notion of mobility within
institutions and between institutions

*[Long-term as used here need not mean tenured, and periodic adjustments in per-
sonnel levels may be necessary as in any other employment sector. ]

10
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so that shifts of staff between Univer-
sities, Research Council institutes,
industrial research establishments and
other bodies might happen more eas-
ily. Artificial impediments such as
pension rights differences should be
removed.

FLEXIBILITY

To give greater opportunity to scien-
tists, flexible mechanisms should be
introduced to allow shifts between
research/teaching and administration.
The aptitudes and desires of the indi-
vidual should be identified by senior
staff. Each person may then be slotted
into the role or combination of roles to
which they are most suited at a particu-
lar time, or guided into employment
elsewhere.

A system of secure appointments fol-
lowing proven independent research
ability is still to be preferred over a
more mobile system of “rolling
tenure” for the following reasons.

11

3.26

i) Fixed-term appointments can
cause discontinuity and can seri-
ously interfere with the funda-
mental long-term thinking that
researchers should be pursuing.

ii) The system is well tried and in
general has produced excellent
results.

iii) The world is a highly competitive
place and current practice
elsewhere, such as the availability
of tenured positions in the USA,
cannot be ignored. Inferior condi-
tions in the UK could lead to the
loss of talented scientists overseas.

However it must be acknowledged
that the old system of awarding tenure
was imperfect; very few respondents to
the Inquiry advocated continuing it.
Therefore “permanent” academic
appointments should be given at later
stages, and through a more deliberate
process than has typically been the case
in British HEIs and some Research
Council and other similar establish-
ments.

PEOPLE IN THE

SCIENCE BASE
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IV. THE UK SCIENCE BASE AND THE
EUROPEAN COMMUNITY

Economically and culturally, the UK is becoming more closely linked with the coun-
tries of the EC. In spite of obvious difficulties in such links it is quite clear that the
success of co-operation in Europe is one of the main causes for hope that humanity
might be capable of living constructively and in peace. Research scientists have been
inthe vanguard of international co-operation. Our links with Europe are especially

strong. :

Profes .or of Physics

Clea+y we must be involved in important European projects but the terms must be
right and the funding arrangement controlled such that major adverse effects do not
result elsewbere in the system.

The Royal Academy of Engineering

Closer ties with other Commaunity members should be seen as a positive benefit. It
should result in some of the better practices and particularly the high esteem in which
engireers and scientists are beld in most other European conntries, influencing onr
conduct and attitudes. The danger is that when the UK finally sees the light we will
be so far behind that it will be difficult to catch up. The harmonisation activities in
the EC as a result of the single European market are throwing up many areas of
research which should sensibly be tackled on a pan-European basis.

Ove Arup

INTRODUCTION European scientific programmes.
The UK has developed a special 43 If UK science s to derive the maximum
relationship with other European benefit from collaboration in Europe it
countries through its membership of will require a long-term strategy. This
the European Community (EC). There should include the following ele-
are close economic, cultural and, ments.
increasingly, political relations bet-
ween the EC Member States. Science i) Potential collaborators and funders
is part of this growing convergence of of research should be aware of the
ideas and purpose. benefits and consequences of Euro-
pean collaboration. (The benefits
The UK has been a successful partner and consequences of international
with other EC countries in collabora- collaboration described in chapter
tive projects and facilities. British pro- VI apply equally here).
ject proposals have a comparatively ii) UK representation in European
good record for attracting European foramust be strengthened both sci-
funding. However, it appears that entifically and politically.
instead of the UK playing a major iii) Funding of UK scientific research
(some have suggested a lead) role in should at least be comparable in
setting R&D priorities, developing volume to that of our major Euro-
productive partnerships and par- pean partners/competitors, so that
ticipating in a major way in large pro- the UK is able to engage in interna-
jects, it is perceived as becoming a less tional agreements as an equal part-
popular and a less willing partner in ner.

13
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THE FUTURE OF THE SCIENCE BASE

iv) There should be harmonisation 45 The situation with regard to advice

between the way the UK funds its
participants in international prog-
rammes and that of the other major
European countries. UK Treasury
practices that disadvantage British
researchers should be changed.

v) Successful participation in interna-
tional research depends on a strong
domestic science base. There must
be mechanisms in place to ensure
that international research
priorities complement rather than
‘distort domestic priorities.

vi) Adequate governmental advice and
support must be available to UK
scientists wishing to engage in
European collaboration. A higher
proportion of those with responsi-
bility for science should have scien-
tific training and they should con-
sult more with senior scientists.

vii) Communication and mobility must
be encouraged and mechanisms
introduced to facilitate them.

DEcCISION MAKING AND PROMOTION
OF UK ScCIENCE

The UK cannot afford to meet its sci-
entific needs in all areas by going it
alone, but it does retain sufficient
expertise in all areas to join with and/
or build on European work. The UK
should aim to maintain aleading role in
the scientific development of Europe
and, in areas where the UK has particu-
lar interest and strength, government
representatives should push harder for
well-funded inclusion of those areas in
programmes such as Framework. Lead-
ers of the S & T community at all levels
should actively promote UK interests
within the EC and seek opportunities
for fostering initiatives relevant to the
UK'’s long-term priorities.

4.6

4.7

and decision making has previously
been unsatisfactory. We welcome the
establishment of the new Cabinet post
for science and the creation of the
Office of Science and Technology
within the Cabinet Office. How we
expect this move to resolve some of the
shortcomings in previous arrange-
ments is discussed in chapter V.

FUNDING ISSUES*

The UK both competes and collabo-
rates with other European countries.
Accordingly, it is important to
monitor how the size and shape of the
UK Science Base compare with other,
similar Member States. From the data
givenintable 4.1, the UK's GDP was
a little below Italy and France and
some way below Germany in 1990. In
terms of gross expenditure on R&D
(GERD)and GERD as a percentage of
GDP, the UK was fairly close to
France, considerably above Italy and
considerably below Germany. The
UK'’s ratio of public to private spend-
ing on R&D is much closer to Ger-
many than to France and Italy, while
its commitment to publicly funded
defence R&D, as a proportion of total
public R&D expenditure, exceeds that
of any other European country. Gov-
ernment expenditure on civil R&D
exceeds UK expenditure by 41% in
Italy, 84% in France and 129% in
Germany.

Trend data are given in figures 4.2 and
4.3. The UK stands out from the com-
parator countries in several respects. It
is the only country to record a real-

terms cut in absolute volume of Gov-
ernment expenditure on R&D (during
1985-89; comparative data not availa-

* [In this section figures are for total R&D not just that in the Science Base, as these
are the most reliable figures for international comparisons. ]

14
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TABLE 4.1 SIZE AND SHAPE OF EUROPEAN NATIONAL R&D SPENDS, 1990 (IN 1990 POUNDS)*

France Germany Italy UK
THE UK SCIENCE

Population (millions)** 54.0 78.0 56.5 56.0 BASE AND THE
GDP (£bn) 598.5 703.8 562.0 549.2 EUROPEAN
Gross Expenditure COMMUNITY
on R&D (GERD) (£bn) 14.4 19.8 7.6 12.1
GERD/GDP % 2.4 2.8 1.4 2.2
% GERD financed by Government 48, 1%* 34.1 51.3 35.8
Total Government spend on )
R&D (EM)*** 8527 7352 4163 4963
Government spend on civil R&D (£M) 5112 6361 3908 2780
Government defence spend as % total
Gov. RxDspend 40.0 13.5 6.1 44.0
Goverr ment spend on civil R&D as
% of total Gov. expenditure 3.7 4.0%* 3.6 2.2

Source: 1992 Annual Review of Government Funded R&D, tables 2.6.1, 2.6.2, 2.6.5
* Data for France, Germany and Italy converted to pounds at OECD purchasing power parities
** Data for 1989
*** Total excludes contribution to EC R&D expenditure, estimated at £217M for the UK in 1990.

TABLE 4.2 REAL GROWTH RATES OF R&D EXPENDITURE, 1985-1989*

France Germany Italy UK
Government n/a 1.15 5.43 -0.94
Industry 3.88 - 4.55 5.07 4.42
Other n/a 11.28 10.60 7.14
Total 2.92 3.47 5.48 2.55

* Annualized percentage growth rate over the period. Covers both civil and defence R&D.
Source: 1991 Annual Review of Government Funded RED, table 1.4.4

TABLE 4.3 SOURCES OF R&D FUNDING, AS % OF GDP

Italy France Germany UK
Average 1981-85
Government 0.49 1.14 0.99 1.10
Industry 0.45 0.88 1.52 1.00
Other 0.03 0.10 0.03 0.22
Total 0.97 2.12 2.54 2.32
Average 1986-90
Government 0.64 1.16 0.98 0.85
Industry 0.53 0.97 1.79 1.12
Other 0.05 0.15 0.06 0.28
Total 1.23 2.28 2.83 2.25
1990
Government 0.69 n/a 0.96 0.79
Industry 0.60 n/a 1.78 1.09
Other 0.06 n/a 0.07 0.33
Total 1.35 2.40 2.81 2.21

Source: 1992 Annual Review of Government Funded R&D, table 2.6.7.
Includes both civil and defence R&D. Of the 2.21% of GDP spend in the UK in 1990
on R&D, 1.71% was for civil R&D and 0.50% was for defence.

15
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ble for 1990). Its growth rate in R&D
expenditure from all sources is the
slowest of the countries shown. It is
the only country to show a cut in total
R&D expenditure as a percentage of
GDP.

48 These trends are not healthy. The UK
has cut public support for R&D to
German levels in GDP terms but,
unlike Germany, nearly half the sup-
port goes to defence rather than civil
R&D. Industrial investment in R&D,
despite substantial growth, remains at
French rather than German levels.
France has overtaken the UK in terms
of gross expenditure on R&D, and
Italy is beginning to close the gap.
Such trends, if allowed to continue over
the next ten years, would weaken the
contribution the UK can make to shap-
ing the future of European science and
technology.

ADDITIONALITY AND ATTRIBUTION

49 The principle of additionality is
enshrined in EC law. It means that EC
funds gained for a project should be
additional to national public expendi-
ture on that project and should not be
a substitute for it — EC funds should
not subsidise underfunding. How-
ever, the UK Treasury insists that
funds received by UK Departments
through EC R&D programmes are
attributed against their budgets.
Attribution is applied only to EC
funding. Funding of all other interna-
tional collaboration is treated diffe-
rently. These departments’ budgets
are then adjusted downwards by the
attributed amounts in the following
annual public expenditure round.
This accounting practice is now a
major disincentive to increased
involvement in EC scientific program-
mes.

410 Another consequence of attribution on
European collaboration is the way it

a1

4.12

4.13

16

determines priorities within the UK
Science Base. In effect the cost of EC
projects are met first by deduction
from budgets. As this process con-
tinues, more success in gaining EC
funding means more EC research
priorities replace UK priorities.

Both Houses of Parliament have criti-
cised the attribution system. The
obscurity with which attribution is in
practice implemented is a major prob-
lem. We agree with the statement of the
House of Lords Select Committee on
European Communities that the sys-
tem operates against the national
interest and needs of industry as it only
exacerbates the underfunding of R&D
in the UK.

EC R&D funds are granted on the
assumption that 50% of industry’s
total costs in a project, and 100% of
HEIs’ non-marginal costs, will be met
by non-EC sources. The UK Govern-
ment does not explicitly contribute
matching funds, so by engaging in EC
funded research the HEIs have suffered
a net loss. Select committees of both
Houses of Parliament have recom-
mended that a government fund be
established to make contributions
towards overheads on EC research con-
tracts secured by UK HEIs. Without
this, or some similar fund, EC projects
merely become another major example
of the propensity of UK HEIs not to
recover overheads, and the UK remains
“the odd man out” in Europe — the
only one whose Science Base loses
money by doing collaborative work.
This cannot be in the interest of the UK.

EUROPEAN COMMUNITY PRACTICES

Collaboration and understanding
within Europe are improving. Cul-
tural and linguistic differences will
remain. Agreements and procedures
have been developed by compromise
and national practices differ. How-
ever, certain aspects of EC practice are
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of concern to the UK scientific com-
munity, notably time-consuming and
complicated procedures, and the ways
in which programmes are created and
resources allocated.

The UK cannot expect to effect change
without full involvement. We there-
fore reaffirm our statement of parag-
raph 4.3(ii), that UK representation
must be strong both scientifically and
politically. This must be coupled with a
greater effort to build and maintain
relationships in the European scientific
community.

17

4.15

COORDINATION OF EUROPEAN
SCIENTIFIC RESEARCH

National Science Bases should remain
strong, but resource constraints will
dictate that no individual nation can
support research in all areas. Europe as
a whole should aim to maintain exper-
tise in all disciplines. To ensure this
there is a need for an independent non-
governmental European body to pro-
vide a strategic overview of all Euro-
pean Science Base Research.

THE UK SCIENCE
BASE AND THE
EUROPEAN
COMMUNITY







5.1

5.2

V. FUNDING AND ORGANIZATION OF
THE SCIENCE BASE

While it is acknowledged that there is often a case for the concentration of resources
inlarge institutes, the creation of a diverse range of scientific research organisations
from large institutes through research teams in HEISs to individual researchers,
creates the best environment for scientific research by providing the flexibility for
research activities to grow or decline according to the ideas and vigour of scientific
thought in a particular institution.

University Vice-Chancellor

Many departments that we have close relationships with have songht funds from
commercial contract work in order to survive. This trend is leading academics away
from the pursuit of knowledge and the expansion of the frontiers of science and
engineering which this company willneed in the future. They are engaging in com-
mercial activities for which they are untrained and unsuited and this is a highly
unfortunate state of affairs.

British Gas plc

The current weak representation of British science at international level by junior
ministers in the DTI or the DES shounld be bolstered by appointment of a senior

minister of cabinet rank to represent British science.

FRS—Medical Research

ScIENCE BASE FUNDING

Total UK expenditure on civil and
defence R&D is shown in figure 5.1.
In real terms, government expendi-
ture, particularly on defence R&D,
declined between 1981 and 1991.
Industrial investment in R&D, how-
ever, more than offset this, growing
by 41% in real terms between 1981
and 1990. As a percentage of GDP,
total Government expenditure on
R&D dropped from 1.33% in 1981 to
0.87% in 1991; industrial expendi-
ture rose from 0.91% in 1981 to
0.99% in 1990.

Trends in the funding of the Science

Base over the last ten years are shown
infigures 5.2 and 5.3. The key points
to emerge are:

* The Science Budget grew between

1981/82 and 1991/92, by a total

of 18% in real terms.

19

Expenditure on research in univer-
sities from UGC/UFC sources and
from fee income dropped between
1981/82 and 1991/92, by 8% in
real terms. {Reliable trend data on
research expenditure are not read-
ily available for the polytechnic
and college sector].

Total Science Base income from
DES sources grew between 1981/
82 and 1991/92, by 5% in real
terms. However, the national
wealth grew by 27% in the same
period. Core public funding of the
Science Base therefore dropped
from 0.34% to0 0.28% of GDP.
There was a marked increase in
research income from non-DES
sources, up from 20% of total Sci-
ence Base research income in
1981/82 to 30% in 1989/90.
Total Science Base income from all
sources, as a percentage of GDP,
was about the same in 1989/90 as
it had been in 1981/82.

" FUNDINGAND "
" ORGANIZATION O

" THE SCIENCE BASE -
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FIGURE 5.1 TOTAL UK EXPENDITURE ON R&D (1991/92 POUNDS)

£k
FUNDING AND 8000
ORGANIZATION OF
THE SCIENCE BASE
industry
6000 -
4000
government civil
2000 —+ government defence
0 } ; } } } } } t f !
81 83 85 87 89 91

Source: 1992 Annual Review of Government Funded RED, tables 2.3.1, 2.4.2, 2.4.3.
Treasury GDP data 10 March 1992.

Note: Data for expenditure by industry on R&D includes both civil and defence. In

1990, 92% of the industry total was for civil R&D. The industry data do not

include expenditure in industry of Government funds for R&D or of funds from

overseas sources.

53 Astriking feature of the past decade is external funding, though it dropped

the rapid growth of external (i.e. non-
DES) funding of HEI research (de-
tailed further in figure 5.4). In 1981/
82, Research Councils provided
46.2% of university income for
research grants and contracts (exclud-
ing the UGC/UFC component). By
1989/90, despite real terms absolute
growth of 6.4% p.a., this had drop-

-ped to 34.7 %, the remainder being

provided by charities (20.5%), Gov-
ernment sources other than the DES
(15.7%), UK industry (13.8%) and
‘other’ (15.3%) (including £38.6M,
or 4.4%, from the European Com-
munity). The rapid growth of funding
from the medical research charities is
particularly notable. The Research
Councils have also secured significant

54

55
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slightly from 17.8% (£94.4M) of
their total income in 1981/82 to
14.0% (£144.3M) in 1990/91. These
trends have profound implications for
the Science Base.

The rapid growth of external funding
has generated a corresponding growth
of short-term contract staff. The con-
sequences are addressed in chapter II1.

External funding demonstrates the
value of university research to a variety
of customers. The trend towards exter-
nal funding can go some way further
without harming the Science Base.
However, industrial funding of Sci-
ence Base research is inherently vul-
nerable to fluctuations in the
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FIGURE 5.2 FUNDING OF THE UK SCIENCE BASE (1991/92 POUNDS) ****
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Notes:

*  Science Budget covers expenditure by the five Research Councils, the Royal
Society and the Fellowship of Engineering of Parliamentary-Grant-in Aid via
the DES. Allocations for the British Museum (Natural History) are omitted in
all years. Source: ACOST, The Science Base: research in universities (1992)

* %

UGC/UEFC figures for research expenditure given here include social science,

exclude humanities and exclude medical science directed toward clinical ends
(‘primary purpose’7). Sources: UGC/UFC, AnnualRemew of Government

Funded R&D.

*¥% ¥

Non-DES means income for research earned by the Research Councils and the

universities from sources other than the former DES Science Budget and the

UGC/UFC.

**%* Adjusted GDP deflator at market prices based on the 1992 Financial Statement

and Budget Report.

5.6

5.7

economic situation. Moreover, the
further the external work is from the
broad mission of the Science Base, the
greater the risk that it will distort that
mission in ways that individual Sci-
ence Base institutions will be unable
or unwilling to resist.

Science Base institutions must have a
clear sense of purpose when undertak-
ing externally funded research. We
welcome the funding, but external
funds should not replace Government
funds. Using public funds to lever pri-
vate funds is more constructive than
cutting public funds in the hope of
coercing private funds.

Both the volume and the sourcing of

2

5.8

1

Science Base funding, then, have
changed markedly in the last ten
years. The trend towards greater
diversity of sources has advantages for
the Science Base. But a high level of
core Government funding will remain
essential if the Science Base is to dis-
charge all its roles in a balanced man-
ner, and if it is to nurture its capacity
for truly creative research.

USE OF SCIENCE BASE FUNDS
(i) SELECTIVITY
Science is an international activity.

The UK cannot expect to take the lead
in every field. With the ever increas-

FUNDING AND
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FIGURE 5.3 FUNDING OF THE UK SCIENCE BASE % GDP
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Note: See figure 5.2

5.9

ing pressures imposed by the growing
sophistication and cost of modern sci-
ence, decisions have to be taken about
which areas to support and where to
give lower priority. But, apart from
relatively prosaic goals, a narrow focus
on the obviously ‘relevant’ is rarely the
most effective way to achieve progress.
The best research is full of surprises.
Priority-setting must allow scope for
the unexpected.

The following set of criteria should be
taken into account when determining
the pattern of effort across the Science
Base of the future.

*  Balanced contribution to all the
functions of the Science Base

~ described in chapter II.

*  Balance between basic and
strategic research, insofar as these
are distinguishable.

* Inherent cost: expensive discip-
lines should not be supported so
generously as to weaken relatively
cheap disciplines. Where costs per
researcher or per increment of

22

knowledge vary by several orders
of magnitude, this must be a
relevant consideration.

Maturity: a rapidly advancing dis-
cipline has different needs from a
relatively mature one.

For the objective of contributing
to wealth creation, the relative
strengths of the different wealch-
creating sectors of the UK
economy must play some part in
influencing the overall pattern of
activity in the Science Base. This
applies equally to the likelihood of
generating exploitable ideas and
to the production of an approp- ~
riately skilled workforce.
Previous capital investment
should not, of itself, be unduly
influential in determining
priorities: that way lies long-term
inflexibility.

Finally, of course, scientific excel-
lence is essential. There is no point
in prioritizing a field of research if
there are no front-rank researchers
to advance it.
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FIGURE 5.4 UNIVERSITY RESEARCH INCOME FROM SOURCES OTHER THAN THE UGC/UFC

(1991/92 POUNDS)
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Source: USR University Statistics volume III.

Note: Data cover all disciplines, including humanities and clinical medicine; sepa-
rate income data for science and technology are not readily available. “Total’
includes other sources not shown separately. In 1989/90 these included
£36.8M from the European Community and £43. 1M from other overseas

sources.

(i) RING-FENCING

s10 Efficient and effective management of

Science Base funds is hindered by large
international subscriptions whose cost
to the UK can fluctuate suddenly, par-
ticularly if defined in a non-ERM cur-
rency. Since most Science Base expen-
diture is committed some time in
advance, the impact of these fluctua-
tions is borne almost entirely on the
small element of the budget that is
flexible in any one year. Moreover,
some international collaborations are
established by inter-governmental
agreement and therefore cannot be
amended or cancelled by the (non-
political) managers of the Science
Base, who nevertheless are required to
provide the requisite funds. We there-
fore reccommend that major interna-
tional subscriptions established by
inter-governmental agreement be a dis-
tinct, isolated element within the remit
of the Office of Science and Technology.
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5.12

SUPPORT OF ACADEMIC RESEARCH

(i) THE DUAL SUPPORT SYSTEM AND
THE BINARY LINE

One of the strengths of the UK system
is the dual support approach to fund-
ing academic research. The UFC
(HEECs) provides the basic research
infrastructure (salaries of permanent
staff, premises, libraries, routine con-
sumables and equipment — the ‘well
found’ laboratory), while the Research
Councils provide additional project
money to support specific disciplines
and their related missions.

The UFC (HEFCs) funds are crucial to
university research. As well as under-
pinning the entire structure, these
funds provide:

* resources with which to do
exploratory work in advance of
undertaking specific projects;

FUNDING AND
ORGANIZATION OF
THE SCIENCE BASE




FUNDING AND
ORGANIZATION OF
THE SCIENCE BASE

5.13

5.14

5.15

THE FUTURE OF THE SCIENCE BASE

*  scope for developing tangential
ideas arising from projects;

* freedom to do work that cannot be
fitted into the normal run of
grant- funded projects;

* ability to support externally-
funded staff in the gaps between
projects;

* ability to support promising
young staff in the early stages of
their careers.

The well found university laboratory
lies at the heart of the Science Base:
without it, the Research Councils
would be unable efficiently to invest in
research projects outside their own
institutes.

The dual support system is under
increasing pressure. The money going
from Research Councils to universities
to support research grants and con-
tracts grew at more than 6% p.a. in
real terms between 1981/82%nd 1989/
90; UFC support for research grew by
just 2% over the whole of these eight
years (and dropped by 10% in the fol-
lowing two years). This has brought
damaging inflexibility to university
research. Itis critical to the future of the
Science Base that the UFC/HEFCs leg
of the dual support system is large
enough to meet all of the above
demands.

UFC/HEFCs funds for research should
not be distributed according to a top-
down discipline-based selectivity. They
should be distributed in a way,andon a
scale, that allows individual universities
to establish and maintain high quality

_departments able to compete for exter-

nal funds as required.

The UFC block grant is calculated
according to research-based and teach-
ing- based criteria. However, it
remains a single block grant, and uni-
versities account for it as such. We
believe that most fundamental
research should be associated with

teaching, and therefore welcome the
continuation of the block grant sys-
tem. This will allow universities to use
their grants, at their own discretion,
for the joint support of teaching and
research in the most economical and
effective manner. This flexibility is
the key to preserving the beneficial
interactions of research and teaching,
the well found laboratory and the abil-
ity of universities to determine their
own mission and strategy.

5.16 HEIs cannot all be funded as interna-

tionally competitive research centres.
Each HEI must establish its own indi-
vidual mission, combining local, reg-
ional, national and international
perspectives. Many HEIs had their ori-
gins in local civic ambition and local
industrial need. Building on this
foundation, many HEIs will also
achieve regional or national pre-emi-
nence in particular fields, and some
will achieve international pre-emi-
nence. The key to a healthy HEI sector
will be diversity and flexibility.

5.17 From the national perspective, these

principles amount to policies of selectiv-
ity and concentration, but
implemented in an evolutionary man-
ner through local institutional deci-
sions. This is the best way of achieving a
strong HEI sector. But removing the
binary line and inviting a greatly
increased number of HEISs to bid for
core research funding, while making no
extra core money available for research,
is going to have drastic consequences
for the dual support system and for the
research ambitions of HEIs at institu-
tional and at departmental level.

(ii) TYPES OF GRANT

518 Although there are many variants, the

principal vehicle for distributing
Research Council money to HEIs is
the individual research grant. This is
based on a detailed application, sub-
jected to a detailed process of peer
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review, and typically lasts not more
than three years. :

For researchers pursuing a line of
inquiry over a period of years, it makes
lictle sense to package ideas into dis-
crete project-sized portions and seek
funding portion by portion. We there-
fore envisage in the Science Base of the
future much greater use of programme
grants or Fellowships, where a team or
an individual is supported for five
years or longer, with quality being
assured by expert review of actual
progress rather than by detailed state-
ments of intent. This would accord
more closely with the real nature of
scientific research, as well as reducing
the heavy burden of reviewing that the
present system imposes.

We would also like to see a significant
shift towards funding more indepen-
dent researchers. This could be a par-
ticularly effective way of launching
young scientists of outstanding prom-
ise on their careers as independent
researchers: the offer of, say, five years’
support would provide both oppor-
tunity and incentive to demonstrate
aptitude for a career in independent
research. Such an approach would
encourage more adventurous research
than is possible under a regime of con-
tinual application for short-term
grants. Detailed proposals along these
lines are set out in chapter III.

The present system for calculating indi-
rect research overheads relates them to
the salaries of short-term staff engaged
for a given project. This makes it advan-
tageous to the departments to
maximise the number of short-term
assistants — which in thelong termis in
the interests neither of the Science Base
as a whole nor of the assistants them-
selves. A different basis is needed for cal-
culating overheads.

25

(iii) RESPONSIVE AND DIRECTED
FUNDING

522 Perceptions about responsive and

5.2

directed funding depend on which
way one is looking along the cascade of
decisions from national expenditure
plans to individual grants. In particu-
lar, there may seem to be a conflict of

" interests between the individual

w

researcher and the funding agency fac-
ing pressure to demonstrate relevance,
performance and value for money. The
funding agency is caught between the
legitimate expectations of its clients
(researchers wanting to pursue par-
ticular lines of inquiry) and the equally
legitimate demands of its paymasters
(tax-payers, public and private com-
panies, Government agencies etc.
wanting certain outcomes from public
expenditure). Ultimately, this
becomes a conflict about who sets the
agenda for the Science Base and about
whether this agenda can best be met
by relying on researchers following
their scientific instincts: a conflict bet-
ween the ‘internal’ and the ‘external’
criteria for scientific choice. The con-
flict needs to be worked through at
each level in the decision-making pro-
cess; the optimum balance point is
likely to tend towards the internal
criteria as one moves down to the level
of the individual researcher, or as one
moves towards the basic end of the
research spectrum.

Within the Science Base, and in vary-
ing degrees within any research
organization, it is essential to allow
space for the unexpected, and for indi-
viduals of proven quality to pursue
their own ideas. This means that sig-
nificant Research Council funds must
be retained outside ‘directed’ program-
mes for distribution on purely scientific
criteria in the responsive mode.
Detailed priorities should not be for-
malized for basic research. All science
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that we now regard as mainstream was
once peripheral and unorthodox. New
fields — the mainstream science of the
future — will emerge most readily if
the most innovative scientists are
given maximum scope to pursue their
hunches, without having artificially to
peg their work to directed priorities.

TEACHING AND RESEARCH

It is to the advantage of the Science Base
as a whole that most fundamental
research should be conducted in institu-
tions that are also active in under-
graduate and/or postgraduate teach-
ing. Both the teaching and the research
benefit.

¥ Lecturers benefit from the con-
tinual challenge of peer review in
research as a stimulus to rigour in
teaching.

*  Exposure to top-level thinkers
allows able undergraduates to see
what research involves and to con-
sider whether they wish to pursue
a career in research themselves.

*  An atmosphere of research helps
students to realise that science is
not a set of dogmatic truths but, at
least at the frontiers, is full of
unknowns and conflicting views:
it helps inculcate an appreciation
of the need to weigh evidence and
form sound judgements.

*  Given the rapidity of scientific
advance, it is vital that lecturers
(through personal research or in
other ways) are able constantly to
update their material so that stu-
dents come into contact with the
latest ideas.

*  Researchers benefit from the chal-
lenge of constantly having to pre-
sent their ideas to a lively audi-
ence.

*  Since few researchers are capable of
sustaining front rank research for
their whole careers, it is beneficial
for them to have the option of tak-

5.25
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ing on other responsibilities such
as teaching.

All undergraduate teaching must at
least be informed by acquaintance with
recent research findings (i.e. ‘scholar-
ship’). Undergraduate teaching will
benefit by being conducted at least in
part by staff actively engaged in
research and in the development of
their professions. All postgraduate
teaching should, and postgraduate
research supervision must, be con-
ducted by active researchers.

MINISTER FOR SCIENCE,
TECHNOLOGY AND RESEARCH

One of the most important, and dif-

ficult, issues affecting the future of sci-

ence in the UK is the nature and loca-

tion of political responsibility. In

recent years the arrangements have

been weak in four key aspects:

* inadequate oversight of publicly

funded research as a whole;

* lack of effective representation at
Cabinet level;

*  inadequate representation of UK
interests in international fora, not-
ably the European Community;

*

unsatisfactory arrangements for
handling major international sub-
scriptions.

Since the 1981 House of Lotds report
on “Science and Government” there
has been a progressive strengthening
of the oversight role at the centre of
UK Government. The first step was
the reappointment of a Chief Scientific
Adviser and the re-creation, and sub-
sequent growth, of a Science Sec-
retariat in the Cabinet Office. At the
same time an Annual Review of Gov-
ernment-funded R&D was intro-
duced. The second step was transfor-
mation of the role of the Advisory
Council for Applied R&D (ACARD)
into the much broader remit of the
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Advisory Council on Science and
Technology (ACOST) with the Prime
Minister as Chairman. The third was
the institution of an Annual Report
from ACOST on progress and
priorities in UK S & T. It is, of course,
vital that S & T play an integral role in
the policies of each individual depart-
ment in relation to its specific func-
tional area. Departments should con-
tinue to seek advice and to support
research to satisfy their own remits and
priorities. At the same time, however,
there is growing recognition that the
advance of science and technology
must also itself be a central objective
of UK government policy. Initiatives
need to be focused centrally and
strategically; in the recent past they
have been held back by the UK’s
strongly sectoralized approach to S &
T.

Much less progress had, until the
recent changes, been made towards
resolving the second of the four prob-
lems listed above, namely that of
achieving adequate political represen-
tation for science at Cabinet level.
Other leading scientific countries have
either a Cabinet minister with full-
time responsibility for science (France,
Germany) or a top-ranking science
official who attends all Cabinet meet-
ings and committees (USA). Such
people are able to develop and defend
policy for science at national level and,
no less important, to comment on the
scientific aspects of other areas of
national policy. Both the scientific
enterprise itself and other areas of pol-
icy-making with a scientific component
have been disadvantaged in the UK by
the lack of an effective scientific pre-
sence at Cabinet level.

The processes of science policy in the
European Community starkly show up
the third problem. Negotiations are
inevitably political; they involve
trade-offs both across science, technol-
ogy and research, and more broadly.
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Other countries have a single Cabinet
Minister to focus their national effort
and to express a collective position at
EC Councils of Ministers. The UK,
however, has been represented by a
junior Minister from the Department
against which happened to be attri-
buted the largest single element of the
‘Framework Programme. Although
that Minister was able to draw on the
Chief Scientific Adviser in the Cabinet
Office and on other cross-departmen-
tal resources, it was inevitably hard for
him to be as effective as some of his
opposite numbers.

Finally, problems can arise with inter-
national collaborations if diplomatic
priorities differ from scientific ones,
particularly if this results in the Sci-
ence Budget having to bear the cost of
a collaboration where continued pat-
ticipation is justified primarily on
extra-scientific grounds. In addition,
sudden fluctuations in the cost of col-
laboration can cause severe difficulties
for the Science Base.

We therefore warmly welcome the
appointment of the Chancellor of the
Duchy of Lancaster, acting on behalf
of the Prime Minister and assisted by
the Parliamentary Under-Secretary of
State, to take central responsibility
within Government for science and
technology policy. This move, and the
creation of the Office of Science and
Technology (OST), will resolve many
of the shortcomings in the previous
arrangements as just outlined. The
new arrangements must be given time
to evolve out of the previous situation:
the new relationships that will be
needed cannot be forged overnight.
We shall follow this process closely
and offer our part in ensuring its suc-
cessful outcome.

532 The Chancellor’s new responsibilities

include, or could include, the follow-
ing:

* representing the UK at EC Coun-
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cils of Ministers of Science;
* coordinating UK R&D activities,
particularly maintaining an
adequate infrastructure and prom-
oting new fields of applicable S &
T,
reviewing annually UK Govern-
ment expenditure on R&D and
advising the Cabinet on how to
achieve best value for money;
* identifying trends for UK science,
with particular reference to
enlarged international activity.

Inaddition, as well as responsibility for
the former DES Science Budget, we
recommend that the Chancellor should
be given oversight of the expenditure of
asmall separately identifiable budget to
meet:

(a) subscriptions to international
facilities and programmes, estab-
lished by intergovernmental
agreement, where continued
involvement needs to be viewed in
a broader context than the func-
tional responsibilities of any one
Department/Agency (interna-
tional collaborations entered into
by Research Councils at their own
initiative should remain a charge
on their own budgets);

activities transcending the respon-
sibilities of individual Depart-
ments that nonetheless are, actu-
ally or potentially, vital compo-
nents of the national R&D infras-
tructure;

complementary funding for cer-
tain EC-supported research pro-
jects.

(b)

(©

The scale of such a budget should, by
analogy with the French situation, be
around 2% of total Government
R&D, say £100M, to cover points (b)
and (c) above. To this should be added
such international subscriptions as
may be derived from other Depart-
ments/Agencies by PES transfers, to
cover point (a). Expenditure from the
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budget should, in general, be
arranged through an appropriate
Agency or Department, but might be
direct from the Cabinet Office vote.
The impact of such a budget, decided
in the light of broad consultation
within and outside Whitehall, would
be altogether greater than its mere
scale might suggest. We believe it
would help the UK gain a substan-
tially better total return from EC
research, in particular, and interna-
tional science more generally, and bet-
ter promote S & T within the UK to
the benefit of wealth creation.

ADVISORY MECHANISMS AND
RESEARCH COUNCIL STRUCTURE

Two matters that the Chancellor of the
Duchy of Lancaster will need to
address are the design of new advisory
mechanisms and the structure and
functioning of the Research Councils.

In view of the Government’s stated
intention to raise the profile of science
and technology in national policy-
making, the structure and functions of
the current ACOST need to be revised.
The key requirement is for a body able
to advise the Chancellor, and (either
through him or directly) the Prime
Minister, on the S & T aspects of
strategic issues of national importance,
including particularly those affecting
science-based industry. This body must
be able to connect with all elements of
UK science and technology. It should
focus its work primarily on the major
strategic issues.

Responsibility for the Science Budget
(i.e. Parliamentary-Grant-in-Aid paid
directly to the five Research Councils,
the Royal Society and the Royal
Academy of Engineering) has been
moved from the old Department of
Education and Science to the new
OST. Under the new arrangements,
the Science Budget will be only one of
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the responsibilities falling under the
purview of the OST. Consideration
should therefore be given to developing
asingle advisory mechanism, com-
plementary to that discussed in the pre-
vious paragraph, that can address the
full range of the OST’s direct respon-
sibilities for the nation’s science and
technology. This includes: the OST’s
financial responsibilities - the former
DES Science Budget, additional
monies voted to OST (paragraphs 5.33
—5.34 above), and the OST’s role in
advising on the S & T expenditure of
other Departments; review of the over-
all balance of Government activities in
science and technology; and ensuring
that effective means are in place for
implementing agreed policies. This
advice function must be demonstrably
disinterested.

5.3

Inseveral respects, the remit of ABRC
is no longer satisfactory. Its ability to
direct the work or modify the remits of
the Research Councils is constrained
by the autonomy assured to each
Council by its charter. Its indepen-
dence as an advisory body is impaired
by the fact that the heads of the five
Research Councils play a dominant
role in its quasi-executive work. To
have a proper overview of the UK Sci-
ence Base, it must have proper cross-
linkages with the three HEFCs. In
establishing the advisory mechanism
described in the previous paragraph,
the Chancellor of the Duchy of Lancas-
ter, and the OST, will need to take
account of these considerations.

5.41
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53 We recommend, further, that they
tackle such issues as:

* ensuring proper coordination,
including some cross-member-
ship, between the Research Coun-
cils and the Higher Education
Funding Councils;

* ensuring proper coordination bet-
ween activities in the same or
related disciplines, initiating joint
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work or even adjusting areas of
responsibility where necessary;

* developing coherent policies on,
respectively, institutes, major FUNDING AND
facilities, research grants and ORGANIZATION OF
research Fellowships, so that sud- THE SCIENCE BASE
den problems in one area are not
solved at the expense of another;

*

ensuring that Research Councils
introduce mechanisms for integ-
rating central facilities with their
customer communities (for exam-
ple, establishing facilities as agen-
cies deriving some or all of their
income from fees paid by users).

540 The three HEFCs will be located

within the Department for Education,
the Scottish Office and the Welsh
Office. This means that the two parts
of the dual support system will be the
responsibility of four different Gov-
ernment Departments. This under-
lines the importance of achieving full
and formal liaison between them.

REGIONAL ISSUES

Recent decisions to create separate
Higher Education Funding Councils
for England, Scotland and Wales pres-
age astrengthening of the regional ele-
ment in the structure of the Science
Base. This is consistent with what
would appear to be an increasingly
strong regional element in many areas
of the world.

Regionalism in the Science Base has
both benefits and dangers. The
benefits relate to a stronger sense of
identity at institutional level and to
more effective interactions with local
industry. The dangers concern nar-
rowly conceived missions, lack of crit-
ical mass and duplication that appears
wasteful from a UK perspective. A
policy that required the UK Science
Base to be distributed through the UK
pro rata with political boundaries
might be appropriate for the training
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functions of the Science Base, but it
would be detrimental to the research
functions.

ACCOUNTABILITY

Expenditure of public money rightly
entails processes of public accountabil-
ity. These processes must be tailored
to the context. Science Base institu-
tions are not, in the first instance,
commercial or industrial organiza-
tions. They should not be subjected to
accountability regimes designed for

5.44
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such organizations. Inappropriate
control mechanisms waste time and
energy and may, paradoxically, serve
to distort institutions’ objectives and
hinder them from operating effec-
tively.

At national level, accountability must
reside with those who make decisions.
This is particularly important for deci-
sions about international collabora-

tion, where the decision-making pro-
cess may be separated from the locus of
subsequent financial responsibility.
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VI. INTERNATIONAL ISSUES

All scientific research is international. This has always been true at some level, TSEE—
koweve{, now increasingly it is becommg 50 ?bat not only is the research INTERNATIONAL
international but the teams are also international. ISSUES
FRS~Physics e

There is clearly a case for making effective use of collaboration but there are also
problemsto be overcome. The key issues appear to be the prudent choice of partners,
ensuring that each has something different to contribute, clear objectives and a need
in the case of industrial partners to achieve timely results that are required for
onward development or exploitation.

British Telecommunications plc

INTRODUCTION this chapter we address some interna-
tional aspects of UK science and
Three major geopolitical changes are technology policy.

transforming the world. These are
having and will continue to have a pro-
found impact on science. CONDITIONS FOR COLLABORATION

The European Community is expand- 64 Some research is best carried out by

ing to accommodate, to varying individuals and some benefits from
degrees, the EFTA countries and collaboration. What type of collabora-
others. With the dissolution of the tion depends on various factors.
Soviet Union and the Warsaw Pact, a
“greater” Europe is evolving, eroding (i) Where UK researchers are the
the old polarisation between East and leaders in a field intranational col-
West. This heralds possibilities of laboration might be the most
much greater cooperation. Oppor- appropriate type. There is excite-
tunities exist to build on the “common ment and personal fulfilment in
interest” relationships founded in the discovery, and discoveries not
“cold war” and to establish new ones. shared with overseas partners/
There is also the explosive growth in competitors may have greater
technological achievement in Japan, long-term benefit to the UK.
which is now accompanied by major (ii) International cooperation may
investment in basic scientific research. take a number of forms. Individu-
Dramatic changes in themselves, these als or laboratories may have the
are being emulated by other Pacific- same or complementary interests.
Rim countries such as Taiwan and Nations may wish to combine
South Korea. Thus, South East Asia their expertise to facilitate or has-
presents a further major focus for sci- ten research ina certain area. Very
entific research. large projects may be beyond the
reach of individual countries
The Science Base of the future will because of the high cost, and
have an increasingly international therefore be possible only through
dimension, and offers tremendous international cooperation. Some
opportunity for all those involved. problems such as global warming
The UK competes and collaborates or AIDS are by their nature inter-
with many countries outside Europe as national and demand worldwide
well as with its European partners. In cooperation.
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(iii) There will be some investigations
which are not of a high enough
priority for UK participation or
for which the costs are prohibitive.
In these cases a watching brief
should be maintained. The reasons
for the non-involvement of the UK
should be made clear to those
involved in the research so that
opportunities for future coopera-
tion are not damaged.

BENEFITS AND CONSEQUENCES

International programmes offer scien-
tists the chance to participate in well-
funded and well-equipped research at
the leading edge. They enable the
establishment of wider contacts and
development of new insights, ideas
and expertise. Access to pooled scien-
tific data becomes available. The UK
Science Base benefits from the experi-
ence and contacts gained by UK scien-
tists and research entities in this way.

By involvement in international prog-
rammes, the UK may influence the
siting of major facilities. The UK gov-
ernment should recognize the advan-
tages of appropriate international
facilities based on British soil in terms of

prestige, access, development of exper-
tise and improving morale (through
demonstration of excellence by a British
run institution).

INTERNATIONAL COMPARISONS

How the UK compares with Ger-
many, USA and Japan is shown in
table 6.1. Major contrasts emerge.
The UK spends a good deal less of its
GDP on R&D than any of the three
other-countries. In the USA, half the
national expenditure on R&D is
funded by the Government, and of
this two-thirds goes on defence rather
than civil R&D. In Japan, less than
one sixth of national R&D expenditure
is funded by the Government, but
nearly all this goes on civil R&D, so
total Government expenditure on civil
R&D is not far short of that in Get-
many and double that in the UK. The
UK spends slightly more on civil
R&D as a percentage of total Govern-
ment expenditure than the USA but
lags behind Japan and Germany.

6.7

68 It is noteworthy, and hardly surpris-
ing, that the countries which spend
least on defence R&D, namely Ger-
many and Japan, are also those with

TABLE 6.1 INTERNATIONAL COMPARISONS OF R&D SPENDS, 1990 (IN 1990 POUNDS)*

Population (millions)**
GDP (£bn)
Gross Expenditure on R&D (GERD) (£bn)
GERD/GDP%
% GERD financed by Government
Total Government spend on R&D (£M)
Government spend on civil R&D (£M)
Government defence spend as %

total Gov. R&D spend
Government spend on civil R&D as

% of total Gov. expenditure

Source:

UK Germany USA Japan
56.0 78.0 229.8 117.7
549.2 703.8 3281.8 1325.6
12.1 19.8 91.7 38.2
2.2 2.8 2.8 2.8
35.8 34.1 48.2 16.2
4963 7352 38819 5976
2780 6361 14524 5651
44.0 13.5 62.6 5.4
2.2 4.0%* 2.1%* 2.9*%*

1992 Annual Review of Government Funded R&D, tables 2.6.1, 2.6.2, 2.6.5

* Data for Germany, USA and Japan converted to pounds at OECD purchasing power parities.
See Table 4.1 for comparable figures for France and Italy

- Data for 1989
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VI. INTERNATIONAL ISSUES

the best economic performance. It is to nificant rediscribution of R&D

be hoped that the dramatic changes in resources to take place in the UK,

the geopolitical scene will enable a sig- enhancing the civil sector.
INTERNATIONAL
ISSUES
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VII. CONCLUSION

There should be some realisation that a relatively rich country such as ours has an
obligation to the whole of mankind for the continued advance of basic knowledge—
of science and other disciplines—simply as a part of its contribution to civilisation.
Secondarily, but still crucial, such knowledge gives an edge in the competitive world
of international trade and we would, therefore, be exceedingly foolish to fall behind

1Al

12

13

our competitors.
FRS-Biochemistry

If the UK is to continue to benefit
from the contribution that science
makes to the life of the country, it
needs a strong Science Base. In this
report we have set out some thoughts
on how that might be achieved.

with those of its principal partners/
competitors. We recommend funding
appropriate to the national economy
and the objectives of those involved
with the Science Base.

74 The appointment of the Chancellor of
We recommend greater flexibility and the Duchy of Lancaster to take Cabinet
opportunities for mobility in scientific level responsibility for science, and the
research careers. Improved guidance, strengthening of the Office of Science
training, planning and support will and Technology, are positive steps in
make it easier, and less risky, for the right direction. We hope that they
young scientists to get started. will lead to a better recognition of the
Expanding direct funding of outstand- central position of science and technol-
ing individuals will make it easier for ogy in national affairs and to policies
them to establish themselves in long- that will maximize the effectiveness of
term careers. the Science Base.
We envisage the UK as a committed 75 We hope that all who care about the

and reliable partner in European sci-
ence through strong representation,
both scientifically and politically, and
greater harmonization of its practices
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UK Science Base will find something
in this report to catalyse long-term
thought and action. We would wel-
come comments.
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