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NATIONAL PRIORITIES RDVICE 1989

I enclose the Advice which ACOST has prepared during the last
twelve months. It axtends a number of the themes which we included
in our submission to you in May 1988,

We have made a number of recommendations to Government while at the
same time acknowledging the progress made in shifting rescurces
from near market to the science base in line with our Advice last
year. In particular the Advice focusses on the regquirement for more
givil R & D in the UK if we are to ensure future competitiveness.
This affects both small firms and the development of longer term
anabling technologies. The planned decline in Government R & D
spending after 1990/91 is of concern.

I'he Council's work on benefits from international cooperation and
the availability of highly skilled manpower for research and
development is in progress and we expect to provide substantial
advice to you next year. The Council is embarking on a new study of
the science base to review its standing now compared with ten years
ago.

Last year you forwarded the Advice and its recommendations to
Ministers and those sections which were more general in their
interest for sclentific policy went under non-confidential basis to
the Research Councils. It would be very helpful if this could be
done again this year.

In my letter last year I indicated the Council's willingness to
prepare advice on specific issues of interest to the Government. We
have done this in the case of Glebal Environmental Research and
will be considering in parallel with Ministers the Mid-term review
of the EC Framework Programme. I am keen to develop further this
responsive role for HCGET.
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CONFIDENTIAL

ADVISORY COUNCIL ON SCIENCE AND TECHNOLOGY

ADVICE ON NATIOHNAL PRIORITIES FOR SCIENCE AND TECHNOLOGY: 1989
|
1. There have bean some ancouraging developments in the last
year. Tha recovery of manufacturing industry has continued.
Thera has been increased funding for the science base and a
numbar of the steps taken to make existing funding more
effective. But further actions are nesded to sustain this
improvement. According to the latest figures available from
the Organisation for Economic Cooperation and Developmant
(CECD) tha lewvel of civil R & D expenditure in the United
Kingdom remains lower than most of our competitors on beth a
per capita basis and as 8 percentage of GHF. The right level
for the United Eingdom cannot be prescribed on either a
national or sectoral basis. BResearch and development alone
will not necessarily increase competitiveness and innovation.
Batter education, management, marketing, production and
guality are egually important. MNevertheless the Council
balieves that in order to ensure future competitiveness civil
R & D funded by indusiry needs to rise further, particularly
insmaller and medium size enterprigses. Continued Sovernment
support in real terms for civil R & D including that for

leading researchers in the science base is also wvital.

2. As a consequence the Council is concernsed about the
availability of young people trained in science and
gngineering. In view of shortages forecast it would like to
see further impetus to measures being taken to increase the
number of teachers in these subjects and to making young

people aware of the attractions of careers in science and

enginearing. The Council is embarking on a special study of

the issues, in particular the effectiveness of current

initiatives to improve the situation.

3. The Council's work has again been hampered by the lack of
suitable statistics in the Annual Review of R & D published by
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the Government. Despite the difficulties of sectoral
attribution there is nead for more analyvsis of spand on
enabling technologies. Tha industrial data should as far as
possible bea collected on a comparable basis with that for
Govarnmant, although there may be some difficulty with
dafinitions. The Council recommends that the benchmark surveys
on industrial R & D should be processed more rapidly and give
greater emphasis to smaller firms. The changes plannad for the
Central Btatistical O0ffice should help this. Thera is also a
nead for better public and private sector manpowar figures to
establish the floew of science and technology personnal between
different sectors.

GOVERNMENMT BUDGET FOR S & T

4. The Government's latest Public Expenditure White Paper
forecasts that its expenditure on science and technology will
ba £5.50 bn in financial year 1989/90, £5.43 bn in 1990/91 and
£5.39 bn in 1991/92. Within these figures there is a shift
from near market research as shown by the decline in the

forecasts of expenditure by the Departments of Energy and
Trade and Industry (including launch aid) and the Ministry of
Agriculture, Fisheries and Food. The Government's action in

this respect is welcome, as is the substantial increase in the
gllocation to the science base of £300m over 3 years. The
Council believes that this redistribution is a move in the
right direction. However, Government support for R & D beyond
198990 should be maintained at a level sufficient to allow
for additional funding in areas such as the environment and
lemger term technologies.

Bcience Base

3. In particular, the Council considers that funding for the
science base should be sustained in real terms at least at the
higher level determined for 1989/90. The Council's support for

interdisciplinary ressarch has been confirmed by the
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establishment of alight centras by the Ressarch Councila, with
a further nina approved. It welcomes the review being |
undertaken by the Advisory Board of Research Councils (ABRC)
of existing Interdisciplinary Research Centres (IRCs). The
Council has taken a close interest in global environment
resgearch and has made recommendations about this [(ses
paragraphe 19, 20, 21). The Council balieves that it iz timsly
to review the changing pattern of funding in the science base
and the implications for the future health and vigour of UK
science: it is setting up a study of the E1.5 bn a year spent
on this by the University Funding Council (UFC) and the
Rezearch Councils which will include congideration of

administrative processes.

Department of Trade and Industry

6. In general the Council is of the view that the Department
of Trade & Industry is taking a too detached role in
technological leadership. The move away from near market
support puts emphasis on longer term technology developments

but current practice in DTI reveals very little strategic
thinking on these. The overall lewvel of DTI's support for R &
D should be maintained. This is important at a time when there
are encouraging trends in private sector support for R & D.

The Council notes that a large part of the DTI's budget in
1988/89 was devoted to general industrial collaborative
projects and requests DTI to provide more detail of their
gtrategy for this, particularly in respect of longer term
technology developments.

7. The Council believes that one of DTI's most important roles
is in supporting research links between industry and
universities to facilitate the transfer of knowledge to where
it can be exploited. The LINK initiative has got off to a slow
gtart and more attention needs to be paid to the bureaucratic
delays in authorising projects, also to increasing its
attractiveness to participants and involving more Departments
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and Resaarch Councils.

8. Although there are signs that the number of LINK projects
supported by the Science and Engineering Regsearch Council
(SERC) and DTI ig increaging substantially there remains a
question mark againgst the present commitment by other
Government Departments to stimulating the desired number of
university/industry programmes. The Council recommends that
tha Governmant review its position on this.

9. 'The DTI laboratories are finding it difficult to fulfil a
usaful role and while awara of the move to agency status
planned for some of these the Council is not convinced that

longar term objectives and the management of thelr technology

asgets are adeguate.

Department of Energy

10. The phasing out of funding for the United Kingdom Atomic
Energy Authority's (UEREA) fast breeder reactor (FBR) and
fusion (national programme) research is in line with ACOST
agvice. There is no guestion about the high standard of some
of The research in the UKAEA and at present the Authority
attracts some of our best graduates. But the Authority appears
to hawve lost ita way and it is doubtful that it can survive
evaen in reduced form by taking on work for non-nuclear sectors
such as the North Sea industry, safety and environment.
Because of its importance to the overall R & D activity in the
UK, the Council ig proposing an investigation of the future
research role of tha UKAEA and will be discus=sing this with
tha Department of Enargy.

11. The Council conasiders that closer attention should be paid
to. the funding of longer term energy research and technology
following privatisation of the gas industry and shortly the
electricity supply industries. It would like to be informed of
discussions in the Adviscory Council on Research and
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Development for Fuel and Power (ACORD) on this.

INDUSTRIAL R & D

12Z. The resources devoted by the private sector to R & D
continue to be disappointing although recent increases are
anoouraging. Tha latest figures show that in 19E7 20% of
private sector R & D was Government funded. This has fallen
from around 30% in 1983. Much of the difference has been made
up by foreign sources (mostly multinationals). Between 1986
and 15987 (the latest figuras available) industry own-financed
R & D increasad by a commendable 12.8% in current prices,
whilst support from Govermnment fell by 11.7%.

13. In order to stimulate further industrial R & D, the
Council makes thres recommendations. Firstly, there would be
considerable advantage if the consultancy opportunities
offered to the private sector through the Enterprise Policy
(Cmnd 278) were extended to cover the formulation and
management of R & D programmes. Secondly, within the Policy,
steps should be taken to increase the awareness of the
importance of R & D to those, particularly smaller, companies
who carry out little or no R & D at present.

14. Thirdly, the Council although pleasad by the recent
decisions of the Accounting Standards Committee to issue
guidelines for reporting levels of R & D, recommends that this
is axtended to cover R & D carried out under contract. Also
tha cut-off at £80m turnover for private companiez should be
reduced to £30m so that the wvery group which should be
encouraged is included.

15. A useful step in stimulating industry to undertake more
risky longer term investment might be 8 venture capital fund
established by Government on the launch aid model which could
be applied to smaller scale product development and longer
range development projects. An example might be a
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demonstration optical fibre network which has been recommendod
oythe Council. (See peragraph 27). Others include transport
technology. ACOST will examine this further.

Barriers to Growth

16. Small firms play a vital role in developing and in
introducing new technology into the economy but the innovation
process i1n the smaller firm {up to 500 emplovess) i= different
from that in its larger counterpart. Their innovation
processes are necessarily dominated by near-to-market factors.
Smaller firms face resource barriers and strategic management
barriers to maintaining a wmomentum of innovation to aid their
growth. These barriers are a matter for Government concern
since they weaken the competitive process.

17. Recent changas in DTI policy on innovation support tend to
favour larger firms through emphasis on collaborative
pesearch, and very small firms through the Small Firms Merit
Award for Besearch and Technology (SMART) and regional
assistance programmes. Generally, firms in the range of 50-500

employeas are neglected by these changes although efforts have

bean made to attract good proposals from companies with up to
200 employees. MNew schemes are needed to stimulate their
innovative activities. These might include a'national
compatition to participate in the strategic and applied
research programmes of Goverrment agencles. Also, a mational
compeatition for innovation projects should ba =et up with 100
awards per year. Where appropriate smaller companies should be
actively encouraged to participate in DTI cooperative research

Programmes .

18. The DTI's Enterprise Initiative is making a waluable
contribution toc the management process in smaller firms. The
Council recommends that the Initiative be extended to include
a technology audlt programme, advising firms on theair
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intellectual property and related matters such as technology

licensing. The Council recommends also that the new Training

and Enterprise Councile (TECg) organise regional competitions
to identify innovative, best practice schemes for management
training in smaller firms and to encourage more employment of
people with science and technology skills.

GLOBAL ENVIRONMENT RESEARCH

19. Tha Council's Global Environment Research (GER) Working
Group has recommeénded a number of actions which are necessary
in establishing a proper role for the United Kingdom in an
international context. ACOST endorses current activities in
monitoring, data collecting and modelling. But mora emphasis
is needed on basic sclence to provide better infeormation on
the chemical and blclogical parameters which are used in
modelling. In international projects such as the World Ocean
Circulation Experiment (WOCE) our contribution should be
roughly in line with GNP, within any agreed totel cost.

20. In GER the private sector has a role to play in both the
conduct and funding of research. Its highest priority is
rasearch into possible substitutes for chlorofluorocarbons
(CFCs) and alternative technology. The Council are discussing
with the Centre for the Exploitation of Science and Technology
(CEST) a possible study of the commercial opportunities
arising from increased concern for the global environment in
order to identify opportunities for UK industry.

21. Although aware of the steps taken by the SERC and the
Matural Environment Resaarch Council (NERC) to set up a
coordinating committee, the Council would like to see a
directorate to "task force' UK involvement in GER established
ander the auspices of NERC with participation of major
organisations such as the Meteorologilcal Office. The Council
also recommends the formation of a greenhouse gases review
group with similar administrative arrangements as for the

CONFIDENTIAL




CONFIDENTIAL

existing Stratospheric Ozone Depletion Review Group. This
would give scientific advice to the directorate. "The Council
supports the proposal for the ERS-2 satellite to monitor
atmospharic and ocean changes so that any gap beatween the
ERS-1 and tha launch of tha polar platform is obviated.

EEXEPLOITABLE SCIENCE

22, Following their analysis of thirteen key areas of emerging
technologies, tha Council's committes is considering in more
detail the four principal groups: advanced materials, life
sciences, advanced manufacturing technology, and control and
cemmunications.

23. Advances in high-performance structural materials are
expacted to lead to major changes in the engineering and
materials industries in the near future. The market for
ceramics in electronic applications is already large and
increasing. Polymers and polymer composites, ceramics and
metal matrices offer advantage 1In a wide range of products and
processes, and are areas of intensive development overseas. In
the UK, the chemical, asrospace and defence industries are
playing a leading role in these developments, but the repocrted
lack of commitment in other industrial sectors, is worrying.
Further progress in the UK will require substantial
commitments to generic research, particularly to process
technology and characterisation, and to education and

training where there is a serious lack of gualified engineers
and gclentists. The Council welcomes the establishment cf
threa IRCs for polymers, advanced materials and surface

gscience and DTI's new programme on Materials launched this
April. It also waelcomes the establishment by SERC of a
Mataerials Commission. However, the importance of processing

and production needs to be stressed and industrial links with
the IRCs are important in this.

24. The Council's previous recommendations on life sclences
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concentrated on the human genome. The establishmant of a UK

1
programme in this subject is a walcome development. The key

areas in life sciences selacted for study by the Council are
animal biotechnology and transgenics, plant biotechnology,
biotechnoloegy., pharmaceuticals, neurcbiology,
bio=inastrumentation, blo-processing and biomadical
engineering. A field of outstanding promise where the UK is in
the forefront is stem cell bioslogy. The Council endorses the
high priority giwven to this by the Agricultural and Food
Research Council (AFRC). There iz seriocus concern ovar thea
shortage of skilled sciantists in these areas of life sciences
and over the weak pozition of the UK in the relevant
instrumentation and process plant industries.

INTERNATIONAL CO-OPERATICON

25. The Council has considered the objectives and mechanisms
which might be appropriate for the review of the Europeasan
Framework Programme. Eey elements of their conclusions are
that the review should include a forward lock beyond 1991 to
minimise the discontinuity at the end of the current
programme; that since most projects are barely a year old
scrutiny of management would be more profitable than
assessment of achievement; that the review should include a
look at sample projects (including some involving the Joint
Ragaarch Centres) as well as programmes; that elements of
adminigtration such as proposal preparation, oversubscription
and exploitation should be saxamined closely.

26. The benefits of the European cooperative research project
EUREKA to tha UK have also been considered and a comparison
drawn between EUREKA and the Framework Programme. The Council
supports strongly the concept of EUREKA particularly in view
of its minimal international bureaucracy and its
industry-driven nature. It endorses the DTI drive to increase
UK participation in EUREKA, but couples this with a criticism
of the extensive delays inherent in the Department's approval
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DIOCEES. More emphasis should be put on including amaller
companies.

FOLLOW UFP TO PREVIOUS ACOST/ADVISORY COUNCIL ON APFLIED
RESEARCH AND DEVELOPMENT (ACARD)

a. Dpto-Electronics

27, The recommendation regarding & grouping of companies to
help focus attention on international competitiveness has
already bean implemented by the industry. The Council is
pleaged by the Government's recent increased funding for
opto-electronics research by £15m. The Council repeats its
view that it would be desirable for the Government o create
the environment for a demonstration optical fibre network for
which tha industry has expressed strong support.

b. SBoftware

28, The Council has considered, with the aid of a round-table
meeting with industry, the changes which have taken place
since publication of the ACARD report in 19B86. It notes that
whilst the report was not well received at the time, manvy of
its recommendations have been implemented. The maln concerns
of the industry are currently the failure of Government
Departments to use their congiderable purchasing power to the
hast advantage of the UK industry and the taxpayer: the slow
progress to universal adoption of best practice, particularly
in safety-critical systems: the lack of consistent statistical
data to support bugsinegs plans; and a shortage of skilled
resources. These issues are being discussed with DTI with a

viaw to developing advice.

c. Medical Equipment

29. The Council has reviewed recently the state of the Medical

Equipment industry since the ACARD report of 19B6. It
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concluded that much progress has been made. There iz a need

for 8 wider awareness in the industry of the research
supported by the Department of Health, DTI, SERC and the
British Technology Group. The Department of Health should
include industry representatives on its R & D funding
committees as far as possible. There is also a need for the
Department to study further the opportunitiss in the primary
health sector.

EUMMARY

30. The Council remaing concerned that the UE is not
undertaking encugh civil research and development and hence
has fears that our improving competitive position in
manufacturing will be endangered. The increase in funding for
the science base for the next three years is welcomed and
should be sustained in real terms. The establishment of IRCs
is a considerable step forward in focussing effort into
excellent areas of science but, as is the case so far, these

should not ba at the expense of support for individual leading
resaarchers.

31. A fundamental reguirement in the UK is to increase
interest in and desire to become involved in science and
technology amongst younger people. Our future science and
industrial base depends on it.

3Z2. Government budgets are planned to slightly decline in the
future, particularly with the ending of near market R & D
support. Thiz iz at a time when there are encouraging trends
in the private sector.

33. A review of the role of the Government research
laboratories and the intention to make some of them into
agencles provide an opportunity to astablish a customar basae

and to consider the management of their technical assets.
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34. Government departments particularly the DTI are not
sufficiently congsidering their role in the support of longer
tarm important technologies.

35. Bmall firms lack expertise and capital to enter tha sacond
stage for their growth potential. More competitive schemes
like SMART are needed.

36. The exciting new fields in materials and biotechnology
require renewed emphasis to enable young researchers to become
establizshed. The UK iz strongly placed in stem cell biology
and this should be built upon. In global environment research
wa should exploit our strengths in basic sciences, modelling

and =atallite instruments.

A7:. The UK should increase international cooperation through
EUREEKA. The review of the EC Framework Programme needs to take
account of management, over-subscription, a forward loock
beyond 1991 and exploitation.

RECOMMENDATIONS

1. Government support for R & D beyvond 1989/90 should be
maintained at a level sufficient to allow additional funding
in areas such as environment and longer term technologies.
Also funding for the Science Base should be sustained in real
terms at least at the higher level determined for 19839/90.

2. Mew measures should be taken to increase the lawval of ciwvil
R E D in tha UK.

Consultancies available to companies under the DTI's

Enterprise Policy (Cm 278) should be extended to cover
the formulation and management of research programmes

{ Paragraph 13)

Also within the Policy steps should be taken to increase
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|
awareness of the need for R & D particularly by those
smallaer companies which do no R & D at present.
(Paragraph 1, 13)

The Accounting Standards Committes should be reguested to
include contract R & D in their requirements on R & D
reporting: also private companies with turnover down to
£30m pa should be brought under the recommendation.

( Paragraph 14)

3. Tha DES and others should give renewed impetus to measures
to increacse the number of gocience and mathematics teachars in
Britisgh gschools. | Paragraph 2)

4. The Annual Review and collection of statistics should be
changed to include mora analysis on spend by technologies
and on scientific and engineering manpower. The Government
should process comprehensive information on industrial R & D
more rapldly. (Paragraph 3)

5. The DTI should develop thelr strategies for the support of
longer term research for critical technologies. They should

also examine the objectives and management of technological

resources in their research establishments. (Paragraphs 6, 9)

6. The Government should review its promotion of
industry-university R & D links, (Paragraph 8)

7. For small firms the DTI should

extand schemesg like SMART to companies batween 50 and
500 employees

support technology audits in small firms through the

Enterprise Initiative: This should include advice on
intellectual property
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encourage small firms to participate in DTI
cooparative research programmes and to coopearate with
IRC=

requast the new TECs to organise regional
compatitions to identify best practice schemes for
managemant training in smaller firmg and to encourage
more employment of people with & & T skills
{paragraphs 16, 17, 18).

GER tha Government should

promote basic sclence in GER more strongly,
particularly for chemical and biological factors

establish a directorate to "task force' UK
participation in domestic and international research

establish a greenhouse gases review group
{ Paragraph 19, 20, 21)

9, The DTI should take steps to increa=e the involvemant of
UK firms amd organisations in EUREEKA. (Paragraph 26).

10. The Department of Health should include industry
representatives on itsa R & D funding Committees and include

industry at an sarly stage in developments in primary health

cara. (Paragraph 29).

J0 June 1989
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MR TURNBULL 30 June 1989
ACOST: NATIONAL PRIORITIES ADVICE

Sir Francis Tombs will be sending the Prime Miniéfer g2 copy of
ACOST "2 annual Advice on 5 & T priorities shortly. This minute
cffers advice on how the response should ba handled.

2. Most of ACOST's comments are directed at specific Departments'
programmes. I would therefore suggest that the Advice should be
circulated to those Departments - as Sir Francis will be regquesting
- and that they be asked to send comments stralght to ACOST.
Although ACOST were sent a composite responsa last year in a latter
from the Prime Minister in September, I think direct comments from
individual Departments would be more appropriate to this year's
Advice. Sir Francis will suggest that selected parts of the Advice
should also be sent to the Research Councils. I would be happy to
dizscuss with DES which parts to sand.

L 5 I am therafore encloging a draft letter for the Prime Minigter
to send to Sir Francis acknowledging the Advice and ACOST's work
over the last year and indicating how the response to the Advice
will be handled this year. I also enclose a draft minute for you
to send round Departments whan you circulate the Advice and offer
guidance on its handling.

4. 1 am copying this minute to Richard Wilson and Trevor Woolley.

P
JWJ

A

JOHN W FATRCLOUGH
Chief Scientific Adviser




DRAFT MINUTE FROM THE PRIME MINISTER TO SIR FRANCIE TOMEBES

NATIONAL FRIORITIES ADVICE 1989

Thank you for your letter of 30 June and for sending me the Advice
which ACOST has prepared during the last 12 months.

Aa you suggest, I have arranged for the Advice to be circulated to
Ministers in charge of Science and Technoclogy spending Departments
and have asked them to lat you have comments on your
recommendations directly. The Advice will also be made available
to the Chief Secretary before he begins his discussions with
spanding Ministers in thae forthcoming Public Expanditure Survay.

1 am grateful for the work which the Council has done over the last
vaar including its advice on Glcbal Environmental research. I

enjoyed the opportunity to attend your Council's meating in

February and lock forward to the seminar of young scientists which
you are arranging for September. I hope the advice which your
Council will opffer on the mid-term review of the EC Framework
Programme and the studies you have set in hand on Manpowar and tha

Science Base for next year will yield useful results.




DRAFT LETTER FROM ANDREW TURNBULL TO PRIVATE EECRETARIES OF E(ST)
MINISTERE

ACOST: NATIONAL PRIORITIES ADVICE 1989

I am enclosing a copy of the annual Advice on S&T Priorities which
Sir Francis Tombs has sent to the Prime Minister and a copy of her

reply.

In line with Sir Francis' suggestion, the Prima Minister has asked
for the Advice to ba forwarded to Departments. It should be for

them to judge how far to take the Advice into account in their own
S5 & T programmes and in the bilateral discussions with the Treasury

in the forthcoming Public Expenditure Survey. She would be

grateful if Departments would in due course send comments on
ACOST's recommendations directly to them, consulting other
Departments and the Chiaf Scientific Adviser as necessary. She
would also be grateful if the Chief Scientific Adviser would
discuss with the Department of Education and Science whether
particular sections of the Advice might be made available to the

Research Councils.

I am sending a copy of this letter to the Private Secretaries of
other members of E(5T) and to Sir Robin Butler and John Fairclough.
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ADVISEORY COUNCIL ON BCIENCE AND TECHNOLOGY

ADVICE ON NATIONAL PRIORITIES FOR SCIENCE AND TECHNOLOGY: 19809

l. There have been some encouraging developments in the last
vaar. Tha recovery of manufacturing industry has continued.
Thara has besan increased funding for the science base and a
numbar of the steps taken to make existing funding more
effective. But further actions are needed to sustain this
improvement. According to the latest figures avallable from
the Organisation for Economic Cooperation and Development
(OECD) the level of civil R & D expanditure in the United
Kingdom remains lower than most of our competitors on both a
paer capita basisg and as a percentage of GNP. The right level
for the United Kingdom cannot be prescribed on elther a
naticnal or sectoral basis. Research and development alone
will not necessarily increase competitiveness and innovation.
Better education, management, marketing, production and
gquality are equally important. Nevertheless the Council
believes that in order to ensure future competitiveness civil
R & D funded by industry needs to rise further, particularly
in smaller and medium size enterprises. Continued Government
support in real terms for civil R & D including that for
leading researchers in the science base is also wvital.

2. As a conseguence the Councilil is concerned about the
availability of young pecple trained in science and

enginearing. In view of shortages forecast it would like to

sea further impetus tTo measures being taken to increase the
number of teachers in these subjects and to making young
paople aware of tha attractions of careers in sciance and
enginearing. The Council is embarking on a special study of
the iszsues=s, in particular the effectiveness of current
initiatives to improve the situation.

3. The Council's work has again been hampered by the lack of
suitable statistics in the Annual Review of R & D published by
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the GCovernment. Desplte the difficulties of sectoral
attribution there is need for more analvsis of spend on
enabling technologies. The industrial data should as far as
possible be collected on a comparable basis with that for
Government, although there may be some difficulty with
definitions. The Council recommends that the benchmark survevs
on industrial R & D should be processed more rapldly and give
greater emphasis to smaller firms. The changes planned for the
central Statistical Office should help this. There is also a
need for better public and private sector manpower figures to
astablish the flow of science and technology personnel between
different sectors.

GOVERNMENT BUDGET FOR 5 & T

4. The Government's latest Public Expenditure White Paper
forecasts that its expenditure on science and technology will
ba £5.50 bn in financial vear 1989/90, £5.43 bn in 1990,/91 and
£5.39 bn in 1991/92. Within these figures there is a shift
from near market research as shown by tha decline in the
forecasts of expenditure by tha Departments of Energy and
Trade and Industry (including launch aid) and the Ministry of
Agriculture, Fisgheries and Foocd. The Government's action in
this respect 1s welcome, as is the substantial increase in the
allocation to the science base of £300m over 3 vyears. The
Council believes that this redistribution iz a move in the

right direction. However, Government support for R & D beyond
1989/90 should be maintained at a lavel sufficient to allow
for additional funding in areas such as the environment and

longar term technologies.

Science Base

5. In particular, the Council considers that funding for the
ecience base should be sustained in real terms at least at the
higher level determined for 1989/90. The Council's support for

interdisciplinary research has been confirmed by the
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establishment of eight centres by the Research Councils, wl}n

a2 further nine approved. It welcomes the review being
undertaken by the Advisory Board of Research Councils (ABRC)
of existing Interdisciplinary Research Centres {(IRCs). The
Councll has taken a close interest in global environment
research and has made recommendations about this (see
paragraphs 19, 20, 21). The Council believes that it is timely
to review the changing pattern of funding in the science base
and the implications for the futurea health and vigour of UK
science: it is setting up a study of the £1.5 bn a year spent
on this by the University Funding Council (UFC) and the
Rasearch Councils which will include consideration of
administrative processas.

Department of Trade and Industry

6. In general the Council is of the wview that the Department
of Trade & Industry is taking 2 too detached role in
technological leadership. The mova away from near markat
support puts amphasis on longer term technology developments
but currant practice in DTI reveals very little strategic
thinking on these. The overall level of DT1's support for R &
D should be maintained. This is important at a time whan there
are encouraging trends in private sactor support for R & D.
The Council notes that a large part of the DTI's budget in
1988/89 was devoted to general industrial collaborative
projects and requests DTI to provide more detail of their
strategy for this, particularly in respect of longer term
technology developments.

7. Tha Council believes that one of DT1's most important roles
is in supporting research links between industry and
universities to facilitate the transfer of knowledge to whare
it can be exploited. The LINK initiative has got off to a slow
gtart and more attantion neads to bea paid to the bureaucratic
delays in authorising projects, also to increasing its
attractivenaess to participants and involwving more Departments
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and Research Councils.

B. Although there are signs that the number of LINK projects
supported by the Science and Engineering Research Council
(SERC) and DTI is increasing substantially there remains a
guestion mark against the present commitment by other
Government Departments to stimulating the desired number of
university/industry programmes. The Council recommends that
the Government review its position on this.

9. Thae DTI laboratories are finding it difficult to fulfil a
useful role and while aware of the move to agency status
planned for some of these the Council is not convinced that
longer term objectives and the management of their technology

asseats are adequate.
Department of Energy

10. The phasing out of funding for the United Kingdom Atomic
Enargy Authority's (UEKAEA) fast breeder reactor (FBE) and
fusion (national programme) research is in line with ACOST
advice. There is no gquestion about the high standard of some
of the research in the UKAEA and at present the Authority
attracts some of our best graduates. But the Authority appears
toc have lost its way and it is doubtful that it can survive
even in reduced form by taking on work for non-nuclear sectors
such as the North Ssa industry, safety and environment.
Because of its importance to the overall R & D activity in the
UK, the Council is proposing an ilnvestigation of the future
research role of the UKAEA and will be discussing this with
the Department of Energy.

11. The Council consilders that closer attention should be paid
to the funding of longer term energy research and technology
following privatisation of the gas industry and shortly the
alectricity supply industries. It would like to be informed of

discussions in the Advisory Council on Research and
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Development for Fuel and Power (ACORD) on this.

INDUETRIAL R E D

12. The resources devoted by the privete sector to R & D
continue to be disappointing although recent increases are
encouraging., The latest figures show that in 1987 20% of
private sector R & D was Government funded. This has fallen
from arcund 30% in 1983. Much of the difference has been made
up by foreign sources (mostly multinationals). Between 1986
and 1987 (the latest figures available) industry own-financed
R & D increased by a commendable 12.8% in current prices,
whilst support from Government fell by 11.7%.

13. In order to stimulate further industrial R & D, the
Council makes three recommendaticons. Firstly, there would be
considerable advantage if the consultancy opportunitias
cifered to the private sector through the Enterprise Policy
(Cmnd 278) weare axtended to cover the formulation and
management of R & D programmes. Secondly, within the Policy,
steps should be taken to increase the awareneass of tha
importance of R & D to those, particularly smaller, companies
who carry out little or no R & D at present.

1d. Thirdly, the Council although pleased by tha racent
decigionsgs of the Accounting Standards Committees to issus
guidelines for reporting levels of R & D, recommends that this
iz extended to cover R & D carried out under contract. Also
the cut-off at £80m turnover for private companias should be
raduced to £30m so that the very group which should be

encouraged 1s included.

15. A useful step in stimulating industry to undertake more
risky longer term investment might be a veanture capital fund
established by Government on the launch aid model which could

be applied to smaller scale product development and longer

range developmant projects. An example might be a
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demonstration optical fibre network which has been recommended
by the Council. (See paragraph 27). Others include transport
technology. ACOST will examine this further.

Barriers to Growth

16. Small firms play a vital role in developing and in
introducing new technology into the economy but the innovaticn
process in the smaller firm (up to 500 employees) is differant
from that in its larger counterpart. Thelir innovation
processes are necessarily dominated by near-to-market factors.
Smaller firms face resource barriers and strategic management
barriers to maintaining a momentum of innovation to sid their
growth. Thesea barriers are a matter for Government concern
since they weaken the competitive process.

17. Recent changes in DTI policy on innovation support tend to
favour larger firms through emphasis on collaborative
regsearch, and very small firms through the Small Firms Merit
Award for Research and Technology (SMART) and regional
agsistance programmes. Genarally, firms. in the range of S50-500
employees are neglected by these changea although efforts hawve
been made to attract good proposals from companies with up to
200 employess. New schemes are needed to stimulate their
innovative activities. These might include a national
competition to participate in the strategic and applied
rasearch programmes of Government agencies. Also, a naticnal
competition for innovation projects should be set up with 100
awards per year. Where appropriate smaller companies should be
actively encouraged to participate in DTI cooperative research

Programmes.

1B. The DTI's Enterprise Initiative is making a valuable
contribution to the management process in smaller firms. The
Council recommends that the Initiative be extended to includs

a technology audit programma, advising firms on their
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intallectusl property and related matters such as technmimgy

licensing. Tha Council recommends also that the new Training

and Enterprise Councils (TECs) organise regional competitions
to identify innovative, best practice schemes for management

training in amaller firms and to encourage more employment of
people with science and technology skills.

GLOBAL ENVIRONMENT RESERRCH

19. The Council's Global Environment Research (GER) Working
eroup has recommended a number of actions which are necessary
in establishing a proper role for the United Kingdom in an
international context. ACOST endorses current activities in
monitoring, data collecting and modelling. But more emphasis
is needed on basic science to provide better information on
the chemical and bilological parametersz which are used in
modelling. In international projects such as the World Ocean
Circulation Experiment (WOCE) our contribution should be
roughly in line with GNF, within any agreed total cost.

20. In GER the private sector has a role to play in both the
conduct and funding of research. Its highest priority is
research into posaible substitutes for chlorofluorocarbons
(CFCs) and alternative technology. The Council are discussing
with the Centre for tha Exploitation of Sciance and Technology
(CEST) a possible study of the commercial opportunities
arising from increased concern for the global environment in
order to identify opportunities for UK industry.

21l. Although aware of the steps taken by the SERC and the
Natural Environment Research Council (NERC)} to set up a
coordinating committee, the Council would like to see a
directorate to "task force' UK involvement in GER established
under thea auspices of NERC with participation of major
organisations such as the Meteorologlical Office. The Council
also recommends the formation of a gresnhouse gases raview
group with similar administrative arrangements as for the
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exigting Stratospheric Ozone Depletion Review Group. This
would give scientific advice to the directorata. The Council
supports the proposal for tha ERS-2 satallite to monitor
atmospheric and ocean changes so that any gap between the
ERS=1 and tha launch of the polar platform is obviated.

EXPLOTTABLE SCIENCE

22. Following their analysis of thirtean key arsas of asmearging
technologies, the Council's committee is considering in more
detail the four principal groups: advanced materials, life
sciences, advanced manufacturing technology, and control and
communications.

23. Advances in high-performance structural materials are
axpacted to leaad to major changes in the engineering and
matarials industries in the near future. The market for
caramice in electronic applications is already large and
increasing. Polymers and polymer composites, ceramics and
metal matrices cffer advantage in a wide range of products and
processes, and are areas of intensive development overseas. In
the UK, the chemical, aesrospace and defence industries are
playing a leading role in these developments, but the reported
lack of commitment in other industrial sectors, is worrving.
Further progress in the UE will reguire substantial
commitments to generic research, particularly to process
technology and characterisation, and to educaticon and

training where there 1s a sarious lack of gualified engineers
and scientists. The Council walcomes the astablishment of
three IRCs for polymers, advanced materials and surface
science and DTI's new programme on Materilials launched this
April. It also welcomas the establishment by SERC of a
Materials Commission. However, the importance of processing
and production neads to ba straessed and industrial links with
the IRCs are important in this.

24. Tha Council's previous recommandations on life sciences
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concantrated on the human genome. The establishment ufla UK
programme in this subject is a welcome development. The key
areas in life sciences selected for study by the Council ars
animal biotechnology and transgenics, plant biotechnology,
biostachnology, pharmaceuticals, neurobioclogy,
bio-instrumentation, bio-processing and biomedical
engineering. A field of ocutstanding promise whare tha UK is in
the forefront is stem cell biology. The Council endorses the
high priority given to this by the Agricultural and Food
Research Council (AFRC). There is serious concern over the
shortage of =skilled scientists in these areas of life sciences
and over the weak position of the UK in the relevant
instrumentation and process plant industries.

INTERNATIONAL CO-OPERATION

25. The Council has considered the objectives and mechanisms
which might be appropriate for the review of the European
Framework Programme. Key elements of their conclusions are
that the review should include a forward look beyond 1991 to
minimise the discontinuity at tha end of the current
programme; that since most projects are barely a year old
scrutiny of management would be more profitable than
assessment of achievement; that the review should include a
look at sample projects (including some involving the Joint
Rasearch Centres) as wall as programmes; that elements of
administration such as proposal preparation, oversubscription
and exploitation should be axamined closaly.

26. The benefits of the European cooperative research project
EUREKA to tha UK have also been considered and a comparison
drawn between EUREKA and the Framework Programme. The Council
supports strongly the concept of EUREKA particularly in view

of its minimal international bureaucracy and its

industry-driven nature. It endorses the DTI drive to increase
UK participation in EUREKA, but couples this with a criticism
of the extensive delays inherent in the Department's approval
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process. More emphasis should be put on including smaller
companies.

FOLLOW UF TO PREVIOUS ACOST/ADVISORY COUNCIL ON APPLIED
REEEARCH AND DEVELOFMENT (ACARD)

a. Opto-Electronics

27. The recommendation regarding a groupling of companies to
help focus attention on internmational competitiveness has
already been implemented by the industry. The Council is
pleased by the Govermment's recent increased funding for
opto-electronics research by £15m. The Council repesats 1its
view that it would be desirable for the Government to create
the environment for a demonstraticn optical fibre network for
which the industrvy has expressed strong support.

bh. Software

28. Tha Council has considered, with the aid of a round-table
meaeting with industry, the changes which have taken place
since publication of the ACARD report in 1986. It notes that

whilst the report was not well received at the time, many of
its recommendations have been implemented. The main concerns
of tha industry are currently the failure of Government
Departments to use their considerable purchasing power to the
best advantage of the UK industry and the taxpayer: the slow
progress to universal adoption of best practice, particularly
in safety-critical systems; the lack of consistent statistical
data to support business plans; and a shortage of skilled
resources. These lssues are being discussed with DTI with a
view to developing advice.

. Medical Equipment

29. The Council has reviewed recently the state of the Medical
Equipment industry since tha ACARD report of 1986. It
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concluded that much progress has been made. There is a need

for a wider awareness in the industry of the research
supportad by the Department of Health, DTI, SERC and the
British Technology Group. The Department of Health should
include industry representatives on its R & D funding
committees as far as possible. Thera is alzso a nead for thea
Department to study further the opportunities in the primary
haalth sector.

SUMMARY

30. The Council remains concerned that the UK is not
undertaking encugh civil research and development and hence
has fears that our improving competitive position in
manufacturing will be endangered. The increase in funding for
the science base for the naxt three years is welcomed and
should be sustained in real terms. The establishment of IRCs
is a considerable step forward in focussing effort into
excellent areas of science but, as 1s the case so far, these
should not be at the expense of support for individual leading
resaarchers.

31. A fundamental regquirement in the UK is to increase
interest in and desira to become involved in science and
technology amongst younger people. Our future science and
industrial base depends on it.

3i. Government budgets ara planned to slightly decline in the
future, particularly with the ending of near market R & D
support. This is at a time when there are encouraging trends
in the privata sector.

33. A review of the role of the Government research
laboratories and the intention to make some of them into
agencies provide an opportunity to establish a customer base
and to consider the management of their technical assets.
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34. Government departments particularly the DTI are not
sufficiently considering their role in the support of longer
term important technologies.

35, Small firms lack expertise and capital to enter thea second
stage for their growth potential. More competitive schames
like SMART are needed.

36. The exciting new fields in materials and blotechnology
regquire renewed emphasis to enable young researchers to become
gestablished. The UK is strongly placed in stem cell biology
and this should be built upon. In global environment ressarch
wa should exploit our strengths in basic sciences, modelling
and satellite instruments.

37. Tha UK should increase Iinternational cooperation through
EUREKA. The review of the EC Framework Programme neads to take
account of management, owver-subscription, a forward look
bevond 1991 and exploitation.

RECOMMENDATIONS

1. Government support for R & D bayond 1989,/90 should be
maintained at a level sufficient to allow additional funding
in areas such as environment and longer term technologies.
Also funding for the Science Base should be sustained in real
terms at least at the higher level determined for 1989/90.

2. Hew meagures should be taken to incraasea tha level of ciwil
R & D in the UK.

i. Consultancies avallable to companies under the DTI's
Enterprise Policy (Cm 278) should be extended to cover
the formulation and management of research programmes
[ Faragraph 13)

Also within the Policy steps should be taken to increase
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awaranass of the nead for R & D particularly by those
emaller companies which dc no R & D at present.
[ Paragraph 1, 13)

The Accounting Standards Committee should be regquested to
include contract R & D in their requirements on R & D
raporting; also private companlies with turnover down to
£30m pa should be brought under the recommendation.

| Paragraph 14)

3. The DES and cthers should give renewed impetus to measures
to increase the number of science and mathematics teachers in

British schools. (Paragraph 2)

4. The Annual Review and collection of statistics should be
changed to include more analysis on spend by technologies

and on scientific and engineering manpower. The Government
should process comprehensive information on industrial R & D
more rapldly. (Paragraph 3)

3. The DTI should develop their strategies for tha support of
longer term research for critical technologies. They should
also examine tha objectives and management of technological
resources in their research establishments. (Paragraphs 6, 9)

6. The Government should review its promotion of
indugstry-university R & D links. (Paragraph B)

7. For small firme the DTI should

extend schemeg like SMART to companies between 50 and
200 emplovyees

suppert technology audits in small firms through the

Enterprise Initiative. This should include advice on
intellectual property
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aencouraga small firms to participate in DTI
cooparative research programmes and to cooperate with

IRCH

raegquast the new TECs to organise regional
competitiona to identify best practice aschemes for
management training in smaller firms and to encourage
more employment of people with 5 & T skills

( paragraphs 16, 17, 18).
GER the Government should

promote basic sclence in GER more strongly,
particularly for chemical and biclogical factors

establish a directorate to "task force' UK
participation in domestic and international research

establish a greenhousa gases review group

( Paragraph 19, 20, 21)

9. The DTI should take steps to increase the involvemant of
UK firms and organisations in EUREKA. (Paragraph 26).

10. The Department of Health should include industry

representatives on ite R & D funding Committees and include
industry at an aarly stage in devaelopmants in primary health

care. (Paragraph 29).

J0 June 198°5
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10 DOWNING STREET
LONDON SWIA 244
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JOHN FAIRCLOUGH
CABINET OFFICE

NATIONAL PRIORITIES ADVICE 1989

I anclose a letter 5ir Francis Tombs has
today sent to the Prime Minister. I should
be grateful for your advice on handling

and for a draft reply that tha Prime Ministaer
might zend to S5ir Francis.

I am copying thiz minute to Richard Wilson
(Cabinat Offica).

)
VL,

PAUL GRAY
30 June 198539
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As discussed,

GEORGE GUISE
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Report says
UK science is
INn good shape

by Jane Bird, Technology Editor

WHILE warkiag st Cam-
bridge "mniversity's blo-
chemistry Isboratory, Toremce
Kealey noted a puceding atii-

“tude amany Britich scientisis, -
the laborwtory in-'
creased iis worldforce, yet each .

' Each

year staff momle sank, In-
Nuenced by scademie pressurs
groups, such as Save Britsh
Science, researchers were
coming to° belbeve that their
livelthood was threniened,

Eenley decided to da some
scicntiflc  analysin, The re-
subis, he claims, suggest thai
fur from slekening, British sci
ence has flourished during ihe
Thateher decade, In hl:it re-
port, published last weok by
the Centre for Policy Stodies,
a right-wing think-tank, he
describes ite problems ag
“these of seccess rather thag
fallmre",

By mensuring the quallty of
omtput in terms of the number
of times acwdembc papers are
cited, HKealey fownd ihat in
15386 Dritain was second only
o America for Ilfe sciences
and physical sclences, and
third after Amerbea and Wesg
Germany for chemibcal scienno,

In quantity, ioo, the record
is mpressive. In 1982 Britnin
far exceeded s European and
Japanese rivals with 432
papers published per milliog
population, compared with
95 from West Germany and
2735 from Japan.

O siaffing, Kealey found &
hefty expansion in  Hritlish
umiversitles. Over the 10 years
from 1977 the number of
resedrchirs more than dopg-
Hed, from 7.508 to 15606
while the pwrber of permgs
Benl dons wis mainisined.

He alsa palnis oot that ihe
British government spends
MoTe O8 acud scicnge, rels
ative 1o the country's GNP,
than does Americn’s or Ja-
pan’s. It is indusiry that ks fail-
ing to ceniribete, he clains, As
o perceninge of GDP, Britich
companies spend liss on re-
sedrch and development tham
companies in Japan, West Ger-
many, America asd France,

“There has been a signifi-
canl increase in the pember of
people being trained, buf they
are being let down by the sys-
tem of {umding which wilgws
them to da short-term research
untll they ‘are 30 and them
leaves them high and dry with-
oat a peruament job,” he save,

Kealey ndmits thot Britain
is sulifering n decline in quality
and quantity of outpot because
although the position s good,
it i not a5 good 05 it wed to
be, Brilain’s share of Nobol
laureates i3 also diminishing,
bat Ecaley srgoes thal “we
stard from o spectacularly high
base™. Mow that Hritein js
regainlng weslth, he belipves
thowsands of opporiondties in
eniversitics will be created,

Save British Science, he
warns, could have a damaging
effect by discowrnging young
people from pursuing scicmee
just gt 8 time when opportu-
mitics are opening u

th:lmr Menis .-!:"qnlzlu, :]:re
Oxford physlologist wha

.

Nobia: protesting

in 1986, accuses Kealey's re-
port of “very clever manipuly
than af the fucts. Tt docaments
the decline in Britlsh science
amd argmes that wo can offord
¢ do worse becnuse we mlari
from such & high bage,”

Kealey agrees that there is g
brain drain. He says there is
simne cnuse for conoerm about
the quality of those whe hove
left but says the numbers ars
“mot alarming™ — & net s
gration of 246 scientists in the
1 years from 1075, i

It is o view echoed by Sir
Grorge Parter, president of
the Royval Socicty, who savg
*The braln drain is afien ““I;
germipd, but the problem
that our very besi pesple are
itiracted o the United Siaies
becawse they can earn [hres

* times their British salyries, ™"

He agrees with Kealoy that
academics should be given the
upporiinity to negotiaie pay
individually,

“It s ridicolous to pay &
docior of divinity with two sig-
dents the: same &z n Nobel
Prize winner or the head of n
huge engincering depari-
menl.” Porter says.

Kealey also recommends
that permanent scademnfc stuff
should be subject to o per-
formance review every 10

eurs, and obliged to re-apply
or thelr jobs if they appear
unsatkslactory.

He also calls for charitable
donmiinms 1o unirersifies, and
industrial support for res
search, to be iax-deductible,
and for funding to be trang-
ferred from the University
Grants Committeg to the re-
search eoauncils, which gre
mure flexide snd elficient,

Moble responds: “If Kealey
thinks the stute of scienes s so
good, why docs be want it (o be
radically champed ™™ 2

As evidemce that Save Brils»
ish Science s succerding, MNo-_
ble cites  the EOTErnmenty
anneumcement Inst November,
of an extra L100m funding for:
wcience, and in Janudry of itg..
plans to dowble the (el num- _
ber of stmdents in higher edu~-.
catlon over the next 20 years,

“Kealey's report is already -
out of date and he appears to
be w0 caughi up on & wave of
criticising Save Britlsh Sej-
enice that he i oui of fouch”
with the fact that minisiers.
have come round o our way of

Save Bri thinking, -
ﬂ.km:»'tt) “Tings - T Masy
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The Prime Minister
10 Downing Street
London
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Thank wvou for your letter. 1 have much enjoved working on ACOST in spife
of its high workload coinciding with the not insubstantial load caused by my
gimultaneously building a new company here in Cambridge.

e

It could of course be that my ACOST duties kept me from distracting my
colleagues here and therefore, has been a major Factor in the success of
Scientific Generics!

I look forward to continuing to work with the ACOST Emerging Technologiss
Commitiee,

You |3r”srim:e reefy
* 7

Frnd:sﬁt:-:r G Mﬁ’e—r.r

Chiel Executive

Bodtein

Carriaidgs Scmmific Grenaicr Limided
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10 DOWNING STREET
LONDON SWIA ZAA
From the Principal Private Secretary

2 May 1989

The Prime Minister was wery grateful to you for bringing
Mr David Horrobin's name to her attention and she has read his
note on the Government funding of science with interest. His
view that funding should not be monopolised by large teams of
researchers is cne that the Prime Minister strongly endorses.
Some of his other ideas seem less soundly based, e.q.
allocating a flat rate amount to all academics. While it is
difficult to make judgments about whether research funds
shonld be allocated, this proposal solves the problem by
making no judgments at all.

Angdrew Turnbull

The Right Honourable Sir Nicolas Browne-Wilkinson




ANDREW TURNEIILL 27 April 1989

HORROEBIN'S PAPER

Horrobin correctly identifies the central problem: how to
indentify and assess the value of original thought?

There is then so much muddled thinking that it is hard to

M it
know where to gtart. He gives several anecdotes of where

tne blundering machinery of establishment got it wrong and
I can think of many more: - BEinstein himself was refused

a research post after graduating because he did badly in

finals. He took a clerical job in the Berne patents office
—

and developed relativity theory in the evenings at home!
There are three basic fallacies in Horrobin's paper:

l. Government should financially encourage "practical®

work.

He makes much of the Yorkshire clockmaker story which is

developed into a truly bizarre proposal for billion pound

PrLzes,

The argument seems to be a thinly disguised plea for near-

market Government funding which has already done much harm
[ —

to our engineering i1ndustry {(eg GEC). By contrast; the

chemical and pharmaceutical industries show how strong corporations
become when their managements have to provide both the funding

and marketeering required to stay ahead. They win their

own billion pound prizes from the huge profits subsequently

made from successful discoveries.

Ccompetition and the market place is the way tc encourage

that research which leads straight toc economic benefit.

2. University appointment in itself should be the determinant

of reagearch funds.

Many universities are infested with idlers ocoupying tenured

posts who have been brain dead for years. The proposal
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that university appointment in itself should entitle someone
to E400,000 over 10 vears is appalling. Exasperation often

: ; ; S R P
makes us wish to abolish organisaticons like the Research
Councils and the whole peer review bureaucracy in one swipe.

But to repldce it with academic roulette would be worsel

3. Leading experts are always wrong and "difficult' mavericks

are always geniuses.

It is true that the whole ABRC bureauncracy needs a great
shake. In particular, the SERC, managing a budget of £400
million, has become an outrageous bureaucracy with great
potential for missing talent. Although Horrobin confines
his attack to the MBEC,; the positive side of his criticism
applies in spades to the BERC.

Certain kinds of research must be funded with high capital

intensity and be undertaken by groups. The corralling of

funds is necessary. The great challenge is how to achieve

the maximum efficiency of spend without discouraging true
original thought. One answer is to give great intellects,
like Max Perutz, the real levers of power over research
funding. There should certainly be less bureaucratic processes

and "peer® reviews.

The answgz_iiqut to disperse this country's limited research
fundg over everyone with 'a bee in hig bonnet'. &s the

-

Prime Minister said in the Royal Bociety speech, that would

spread the honey too thinly. However much we smarten up

—

the allocating mechanism with people like Perutz, Einstein

and Faraday distributing the basic science budget, there
will always be the occasional genius sitting in his garret
who was not taken seriously because everyone thought his
1deas were crazy. Indeed 1t would be a dreary world 1if
such beings never rose up to astonish us,

-
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We met at dinmer last night in Lincoln's Inn.
later sat next to the Prime Minigter at degsgert and
mentionad the views of David Horrobin on the Government
Funding of Science. The Prime Minister showed some
interest and, in case she wishes to pursue it, I
enclose some papers which might be of interest.

—— e e

I cannot vouch personally for David Horrobin: I
have only met him once and that at breakfast. However
he is° an impressive chap combining apparently great

academic disk ith sufficient entrquenEurial
s5kills to break into the charme magic circle of the

big pharmaceutical companies. His ideas seem to tie in
fairly well with those of the Prime Minister in other
spheres - hence my raising his name.
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. SOVERNMENT FUNDING OF SCIENCE

David F. Horrobin, Chief Executive, Efamsl Holdings PLC and Scotia Pharmaceuticals

Ltd, Woodbridge Meadows, Guildferd Gl LBA, England,

Imtroduction

The aims cf Government funding of science should be two Fold:

1. To ensure & steady supply of able research scientists and of lnnevative concents

ey

developed by those scilentists,

. ———
—_—r

o

<+ To ensure that inncvative scientifie concepts are applied practically as

effectively and as rapidly as posalhle,

Britain has traditionally been relatively good at the first and relatively bad at
the second. At present changes in the crganisation of science are taking place
which will lead to & concentraticn of rescurces on those lines of research which

to scientific experts seem most promising, and on those centres which seem most
likely to perform excellent studies. Committees of leading authorities will make

AT

the decisions as to which individuals and which centres will be supported.

= e —

This iz a recipe for disaster which will ensure thkak Britich science performs bBeth

pf its Foncktions badly. It will, however, be welcomad by many leading seientific
experts because 1t will concentrate power in their hands. Those hands are
demonstrably unsafe from the pointe of view of both ereative basic science and

practical application.

The Government seems to have been seduced by its scientific advisers into applying

principles which are anathema to it in other areas.

Ensuring the supply of innovative scientists and concepts

The history of science demonstrates that important advances usually come from

complotely unexpecied directions, and that the advances are commonly strongly
—_—

opposed by the leading experts of the bime. The most creative scientists are
e ,

like the most ¢reative artists - mavericks who are often Sifficult to deal with,
—

Britain's greatest successes in science were achieved prior to 1960, when

=

research workers were largely supported by funds disbursed through their own

universities and when there was no central contral as to how the money
il A S

= —

should be spent, This led to enormous diversity of effort, and out of that

diversity much brilliant science was born.

S
Concentration of rescurces on individuals and on fields thought by experts to
be promising will ensure that the most creative — and difficult = individuals

and the most innovative fialds of ressarch will freguently go without any support.




Leading experts have conaistently failed to identify the individuals who should

be supportad and to give experts more power 1z folly, A

Here are two examples. Peter Mitchell was interested in trying to understand
S Re— ——

mitechondria, the snergy generating structures within the cell. His ideas

completely failed to attract substantial research supgort and he left the university

world and funded his research himself, After twenty yaars of effort he won the

Kobel Prize for Medicine, a wvery rare example of an unshared prize.

In the 1950z Bugh Sinclalr proposed that essential fatty acids might play a role

in several major diseases., Lord Florey, co-discoverer of penicillin, told sSinelair
that he was wasting his time, Sir Hans Erebs, parhaps the moat distinguished
bicchemist ever to work in Britain, refused to let Sinclair werk in the Dept. of
Biochemistry in Oxford. For 30 years Sinclair completaly failed to g&in funding
for his research. Qur company has now demonstrated that Sinclair's views were

largely correct, We are making them the baszis of cur medieal and financial SuCccess.

The only way to ensure that the creative mavericks are not deprived of money is

to provide the cpportunity for all research scientists with university appointments
——- ——— ———- ———————rr——
TooAn ressarch. There are less than 1000 academics in all the medical schools in

—_—

tha UK. Tf the Medical Research Council were to be disbanded, E40,000 per yuar
O ———

could be given to each ene. This would enable averyone good enough to get a

—

university appointment to obtain Tessareh funding,. Juch apparent insefficiency of
distributicn is the enly way to gquarantee that cur most creative sclentists are
not missed out. The apparent efficiency of concentraticn of rescurces is likely

to turn ouk to be monstrously inefficient becase there is a high risk that the
monsy will go to the bright, safe people at the top of the second division, while
—— e

the brilliant, difficult people in the first divizion may receive nothing.

e
e, —

Many datails of the proposal are too complex to set out in this praliminary
position paper. However, here asre some examplez of the fFine print. Funding could
initially be guaranteed to pewly appointed academics for a period of 10 years.

Thus each researcher would be guaranteed a minimum of E400,000. & scheme which
enabled researchers to “"borrow" funds from future vears would esnable ther te handlo
both running esxpenses and the pirchase of substantial capital items. After ten
Years academics wha wore totally vnproductive would be dropmed, while those whe
showed evidence of research enargy would receive another tan Year grant. In the
and perhaps two thirds of the academics would continue o receive grants, glving
them E&0,000 par year each, excluding any contributions from the private medical

resgarch charicias,




Ensuring that inncvative research concepts are practieally agpliad

The leading experts are even less likely to make reliabkle Judgments about likely

practical applications of basic research. Here are tws axamples,

Sir Peter Medawar, Director of the Medical Research Council laboratories and HNobel
Laur=ate, did much of the laboratory research which led ts the concept of the
possibility of organ transplantation. But Sir Deter was completely opposed to the
practical application of his own ideaz in the fisld of renal trapzplantation. For
many ¥years he prevented the Medieal Researsh Council From giving substantial

SUppOrt to research in this figld.

4 has been President of the Royal Bociety of Medicine and of a series of other

leading medical organisations. Us has a claim t2 be Britain's leading fastro=

énterclogist, Por the past ton years he has systematically blocked research on

an extract af an Indian plant which off=rs a revclutionary approach to the treatment

of gastric and ducdenal diseases, This research wriginated in a Dept. of Surgery

in a leading UK medical school, Six moaths dgu the project was about o bhe

Lerminated because of inabllity to cbtain research grants. oOur company took 1t on
-thin a short time we have found that the maverick investigators are right

and the leading autherity Ls wrong. The prodect could turm into a major British

opnarmaceutlical success.

Thus, even when they are intimately involved in a field, leading experts capnot be
trusted to make reliable judgements about practical appllieations of science. At
this stage of the development of a scientific concept, there is no sensible way in
which Government can be directly involwed in funding research since its axpert
commiittees are almost certain o make the wrong decisiona, Again it mast be
emphasized that highly creative scientists are often very difficult pecple whe

do not endear themselves to experts whe have often gained "expert" status by solid

committee work rather than by scientific dizcevery.

What Government can do i= to encourage tha gevelopment of a market for practical
research concests. This 1= in agdition to the existing commercial market which aftean
works unsatisfactorily. Committess of experts within large companies are often

JUst as unsympabnetic as goveérnment expert committees to the innovative scientist.

Some additional method must therefore be emploved to stimilate praciical application

af science,

The precedent is what I believe is the first example of British Covernment BUpPpeTL

for practical ressarch.




Prises for practical research

In 1714 the City of Londen and the Royal Mawvy petiticned Parliament to find an

answer to the problem of measuring longitude accurately while at sea. Abssnce of

an accurate method was leading to losses of ships and battles. Parliament agread

that the problem was importart but took the wview that it was incompetsnt to direct
such a research programme. Parliament deecided to provide a gtimulas, a prigc of
£20,000 for a practical, viahle answer. At the time this was a traly astronomical

S .

AS a consequence there was an amazing outpouring of ressarch activity, almost all of
it privately financed. The problem was solved with minimal Cavernmest expenditurs.
The value of the prize was, of course, rapidly recouped. Against all the odds the

Prize was won by a Yorkshire clockmaker, somecne whose efforts would mever have been

= star i

supported if the Govermment had set up a committeec of experts to direct a research
PECg T AMmE . In EEEE' SEVEral leaﬂiﬂg aqﬂad&r_niﬂE behavead diﬁqrnccfullr and did 11 th:t'_-."

could to prevent Harrison getiting his full award until the Eilng himself intecvensed.

There is no reason why the same principle should nob be applied to che solution of
cal problem, The principles set down in 1714 are still valid: the

solution must be practical and must woxk, rather than be c¢lever, and the value of the

prize must be very large indeed. Only if the prize is very large will private and

institutional investors be willing to fund research into possible solutions.

A suitable sum might be the value of the savings occurring in one year because of
application of the sclution, less the cost of the solution. For example, supposs that
current treatment of a disease costs E1000 million a year., Suppose that a treatment
is devised which cures the disease but which costs £100 million a year. The prize

would then be £330 million. The prize should be tax froo.

A prize of this magnitude would ensure that everyone inwvolwved in rescarch and in the
funding of ressacch would be inFerested in solving the problem. The individual
university researchers funded annually without strings would inevitably wonder if
their research might be relevant. A tremendous diversity of research projects would
be generated. Some would come from the application of the Government's grants to
the universities, probably much more would come from private and institutional
investors. Buch diversity of effort would very probably lead to an answer, Within
a year of the application of the solution the Govermmeat would be showing a profit.

Most interesting of all, failure would cost the Government virtually nothing!

Economists could set out the costs of almost everything that the Government buys in
Lerms of health., A long list of prizes could then be established for solutions which
save cogfts and improve the guality of care. For rare dizeases, in order to provida

sufficient stimulu=s, the prize might be equal to five or ten years' savings: in the




leng term the Government would still save money,

1.!iﬂcﬂ many health problems are international, if one country started such a scheme,

others might be persuaded to jein in, s0 increasing the amount of cash available.

For axample, it is reliably estimated that withia five years the Gowvermments of
countries in Furope and Horth America will be spending about £20,000 million FEr Year
on treatment of people with AIDS. If all those countries cooperated, the wvalue

of the prize money could therefore be as high as that, Winning the prize would be
the equivalent of acquiring a ecmpany twice the zlze of ICI or Glaxo. Thers can

be Ao doubt that research funding would pour fn from all sources and also that the
lines of research being supported would become such more diverse than ar presant.
Hegotiating such international prizes would become a delightful exercise for
diplomacy. There car be few internaticnal projects where failure costs almost nothing

and success can only save money!

Conclusions

Any reading of scientific history indicates that leading experts can almost never
be trusted to make decisions about what basic research is worth supporting, or

about what innovatlona should be practically applied.

The proposals sat out in this paper provide answers to both problems. These
proposals will be vigorously opposed by the scientific establishment since uoder

them that establishment will lose most of ite power, They will be esqually vigorously
supported by the most inpovative scientiste and by those most interested in practical
applications of science. These scientists will be libarated from £he dead hand of

the experts and given the opportunity to show what they can really do.

The principles have been furthest develeped 1in medicine but they could be applied
to the whole of science and eéngineering. Obvious problems like the funding of
*big" selance and af capital expenditure, could be dealt with by relatively modest

extensicons to the basic framework.

I believe Chal Chese proposals are consistent with the basic philosophy of the

prasent Government.

In contrast, the recrganisation of science currently being put into prackice is,

T believe, fundamentally cpposed to the Government's philosophy.
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Williams Scholarships in Anatomy and in Physiolegy and the
Martin Wronker Prize in Medicine, the only time that all three
prizes have been won by the same person.,
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neurcendocrinology with Prafaggar G.W. Harriz,
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for Clinical Research, Canadian Society for Clinical Investigatiom,
Canadian Onecology Society, American College of Nurritiom.
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IO alf a week in which

| Ez e won the Mobel Prize for
medicine hy piving his seal af

| Clll'E bHEkEﬂ approval to 3 naiural suare

designed (o stop people

. scratehing.

b} NﬂbEl Sufferers from ectema. the
skim disexse which affects
mare than Zm people in the

‘ laureate UK. 2an now seek relief from &
; oew drug, Epggam, which

By David Thomas comes in capsole form and is
based on evening primross odl.
a favourite satural remedy of
thi .!m:erir_.-.m] Intl'ﬂhus. a

Epagam's lannch pesterday
r ||I i by 4 peéw company, the Guild-
M S ViR ford-aased Scotia Pharmacent-
%ﬁ. wias ;raﬂjmﬁh ITom
4 L whEt might ¥e. becm o a
13 Ceboluce ?.“rr'i- run-of-the-mill pomsion in the
wirld af pharmaceoticals into
i media event by Sic James's
prispnce,
Sir James, the scientisi
Whose path-breakimg work im
beta hlecker drugs for hearn
dizease won him the Nobel
citation. was on bhand fo
endorse Epogam In his role as
i Dom-eXeculive director af

f’.‘-‘.ﬂ% & divigion of Efamal, a
health care groap.

Britain's tatest Nobel prize-
winber said he relished work-
Ing with a small pew company
lke Seatia =T happen to be &
Schimacher conwert to the
idea that small |5 beautiful”
Sir James explained with juost
& hint of irony, since his ife"s
wnrk has belped io make the
fortupes of some of the werld's
largest pharmaceutical compa-
nins.

Coesaally for a "matural®
cure, the drug has won the
Depariment of Health's
apprasal for ues in prescrip-
tons. [ir ngi-li Horrobin, Sco-
11a's chief executive, o
company [ntended to deviss
other compounds hased on nat-
ural products. Among the dis-
cages [ |8 Investigating are
rbeumatold arthritis, diabeces,
certain types of camcer, paychi-
airic and heart disarders.

Sir James launched [meo 3
long disconrse an how Scatia's
research sxcited him scientill-
cally for lis fmplications for
cel] biochemistry. “That Is the
hig chailenge facing hiotech-
mology today,” concluded Sir
James after an explamation
which left the jourmalists
scratching their heasds.

Man In the news, Page &
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Glittering prizes for research support

Bavid F. Horrobim

Could public support for research be cheapened, and made more productive, by following the

ThE crsisin Brtish universities, the shoi-
tages of resenrch funds and the msissent

demands that science should serve the |

ceonomic needs of the wation which sup
ports i, ought o require 3 fupdamental
rethinking of our appraach o the finenc
g ob-seeence | see much evidence of
panicky tinkening by both the scientific
commumey amd the government, but fow
nudications of rudical thoughs

We should perhieps consider what may
bhe the first example of parliamentary
funding of research, which I& also one of
the most successlul. Becawse it as such an
cxccllent precedent, thiose i power might
take it scriowsly. The hero is Mr John
Harrison, born in 1693 the son of a poor
Yorkshire carpenter, a  self-edscaned
clockmiker and the toast of MNeil Arm-
atpiang ak a twentieth century 10 Downing
Stresi dinner

Petition

In & petition to the British Parliament on
25 March 1714, Captaims 0of Her Majes- |
iy’ Ships, Merchants of London and |
Commanders of Merchant Men deman- |

died a solution to the problem of measar-
ing longitude 2t s2a. Failure wos causing
inrumerabhic ravagational disasters with
thie bow of hhlp-.. men, poxxds and batiles,
1he piwvernment, wisely, chose not 1o
throw money at the problem by suppor-
ing research by cxperis who, by definition,
had failed tosolve it Instead, they armived
al on astonssdung peoposal; @ priee oof
E10 000 was offered for & method tha
wold relably measure ngitade 1o wiih-
e 1% £15 000 fesr o methasd pocaeriche qo
withen A0°; and L2, 06 for 2 method accu
rafe o withan 115% In 1714 those sums
were inuly asironomical. Anyone winning
the prize would become nod merely com-
fortablc but gemineby rich.

The result was an autbursl of privale
rekcarch on lonpitode. The pr::‘.‘ﬂ:m and
the prize were known to everyone. They
are mentioned in Swift's Culfiver's Travels
and & Hogarth caroon shows a lunatic
obrgssed wiath them Thesreticallv, &t wis
Kamwm Ehat one wiay iosolve the |'|r|:|h'|frr|
wids (o make @ timapieos so atcurate that i
wortld tell the fime &t Greenwich even af-
ter many weeks at sca, much buffeting and
drastic changes in 1emperatre. Compar-
s af That fime wilh locsl time woald then
allow an accure ::Il-:l.ﬂ."'ll:ll.:lrl.rl-”.l::lrl.[_llll,..l_k'

Peone of the experlz believed thal a
Lrmepiece could be so acourate. An array

al bidare and commples proposals was pus

losrainrd by the Fellows of the Royal Socie- |
ty sl thedr fricnds, bur all failed. Only |
| poor, provincial, self-tsught John Harri-

son believed that A clock could b made to
the required standards. His story s well
known: his production of iscréasingly reli-
able, rabust and accurate chronomeiers,
thizir ahjective succews in Rn}'.]l }dal.!.'
trizls, ks denigratisn by (he cmincnt gen-
themen of the Rayal Society, the atempis
by the Society's experts o deny him the
prize legiimately won, the anger of the
King when he heard about thesw academic
machinotion:  and Harmeon's  fnal
trivmph with grant of the full E29 ML) o)
the age of 80, But the lessons 1o be drawn
from this remarkable story are as vadicd
mow a5 they were in the cighfeenth cens
fury,

# The announcement of o cash pwurcd suf-
hoenily bicpe 8o make the winner enor-

muosshy wealthy will generate a phenome- |

nal nutpounng of rescarch dirceted (e the
solution of practical problems. Such res
search will be peivately financed and will
el the donor nothing but the cost of the

| mwand,

® Such an award will Jead 1o unpee-
cedented eross-fernheation of helds ol en-
deavour, IF the pieze s lacge enouaph, sci
ENisEs Whiose specralily may appear re-

marle froen the protlem will be stimulied |

to thamk abaviat 11

® The defmehon of success must be'orys-
til elenr, praciical and open o verification
by nomeexperts. The sodution necd pot b
hrilliant or sophsticated. nor peed it meat
with the intellectunl approval of experns
The: r.-nl1_.- condition 18 that ol mist work

# There must b no lmitaticn on fhe
caiegorecs of peopde allovwed 1o succeed.
ke Chiallenpe muesi be open to non-
experts and 1o the sons of poor carpeniers.

Prizes

The povernment shiould decide whnt F|-r|'|h-
lems ot wanis salving. Inmv field of medi-
cing, vbvipns problems whose solutions
witnld sove @ great deal of money melude
schirophrenii. eczeina, multiple sclersis

and Alrheimer's disease, People from |

other feldy shoobd be able 1o produce long
and camparable isfs. Foomomiasts could
tien wark ol what each particular prob-
lem cosis the nation. and a prize could be
affered for & practical approach whch
witdd either eliminate the problem or re-
duce the cost of solutzon. The prize should

eighteenth-century precedent of the British government's prize for a means of measuring longitude?

e the value of the savings made dunnp
ong full vear. i

some of the prizes might turn out 1o-he
very large indeed, tens or even hundrsds
of millions. of pounds. Even greater
amarunts would be possible of, say, the
European Community, the Limited States
and wiher couniries acted topether, as
they meght wisll do i the schemie cost little
i nothing. The prize shonld he _g'wrn fax
frwe to the individual, company or group
produacing an answer

The advantages of the scheme would be
miny.. bt imclude:
® The coit of intiating the scheme would
b trivial . After the firsl year, a seccessful
solution would save millions.
& Rescarchers of all kinds would be en-
coursged bul not forced to work on prachi-
cal problems. They would alsa be encowrs
up;.'l] 1o exlend their ranges |1.4'e:ipu:r|-:_~.=.
8 There would be lrpe inflows nTpri'l.-:J.rc
venlure capital inte research as  mdi-

U ovidualks, companics and others chose to

support research directed towards the
solution of probiems attracting the larger
rLacs.

® There woukd probably be rapid prog-
reds in hasic soience. Many now saffer
from the dluston that basic discoverbes al-
wiys precede praciscal rescach. Histori-
cal evidence suggests that the tralfic is just
BS :I'r'-l‘.'l.||J.|:I:|I:I_I.' i e ather direction, We
leave furgotten the story of Pastewr. Bnl-
|ime Fu.'uplu dﬂnlmgthemulu:ﬂtn pravchi-
il problems. such as the spoiling of wing
or dying silkwarms, may end up by discov-
ering new fundamental principles

& The enterprise would be  cash-
generating fother than cash-consuming.
Gosernments woubd be delighted with o
ence instead of koking al it with a jauendi-
e eye.

* Lot bud by noomenns least, the huge
cish’ prives would put momey into the
hands of the most pracrically creatve
members of soslory. The moncy woubd
certainly be spenl in mleresting warys; on
further research. on enterpnsng invest-
ment or even on innovative technigques of
personal consumplion.

The ides would cost almost nothing to
pur e operation. 1t would sejuvenaie
teenee and transborm amitesdes 1o science.
It sheausld be gaven ey m|

Dpwind F Morrphin fr mamsging direcrar af
Efamed Ld, Woadhrdee Mesdows, Crandford
i rEaA, UK




CONFIDERTIAL

10 DOWNING STREET
LONDON SWIA 2AA

22 March 1989
From the Private Sccretary

NEW CLINICAL RESEARCH CENTRE

The Prime Minister has seen your Secretary of State's
minute of 20 March.

She iz distressed to learn that funds have been allocated
to study a project which she does not consider should be
contemplated: she feels that the €2 million expenditure is a
waste of the additional resources provided for science in the
1988 Public Expendlture Survey. She commented that, were such
a project to go ahead, the coste involved would pre-ampt a
large amount of research that could otherwise proceed. If
relocation was to be considered, she thinks the right
direction would be to move activities out of London. She
therafore believes that the exploratory work should focus on
other options, including for example leaving the CRC at
Northwick but placing it under the direct control of the RPMS
at Hammersmitch.

I um_c:pying this_lctter to the Private Secretaries to
Members of E(8T), to Sir Robin Butler and to John Fairclough
({Cabinet Qifice).

\]./'\-_-*‘*-'—-'-
VI

( PAUL GRAY)

Tom Jeffrey, Esg.,
Department of Bducation and Science.
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PRIME MINISTER

NEW CLINICAL RESEARCH CENTRE

You will recall the MFC's ppdposal for an expensive nEw
. e s T PR s |
National Centre for Clinigal Research and Training at

P T

reservations about this.

colleagues yvour seri

Hammersmith. On sever ocgasions you have made clear to
8

Fenneth Baker (Flag A) reparts the latest position. He has
now allocated £Zm. for planning and preparatory work, but

e —

emphasises that he is not at this stage seeking formal
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approval for the proposal. However it is clear he would like

to have your support in principle for the new Cantre,

Tan Whitehead (Flag B) raises a number of reservations about

the proposal. He recommends vou should raise a number of

.hqﬂ»i. L™ &e—ie ?&“

gpecific gueries, and press for the feasibility study also to
examine the alternative option of leaving the CRC phyalcally

at Morthwick Fark ~but placing it under the direct managerlal
control of the RFME at Hammeramith.

Content for me to minute out in the terms suggested by Ian
Whitehead?

21 March 1989
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CTONFIDENTIAL

SRIME MINISTER 21 March 19389

NEW CLINICAL RESEARCH CENTRE

Support for a new 'National Centre for Clinical Research
and Training' at Hammersmith is quickly gaining momentum.
Kenneth Baker has now given his own in-principle support
for a new centre. In his note, he explains the reasons
for his decision to allocate £2m for detailed planning and
some advance work.

In short, the new centre would be a major expansion of the
Eoyal Postgraduate Medical School ('"BEPME') in Hammersmith
at a cast of just under £50m. The Clinical Ressarch Ceantre
{*CRC' )} in Morthwich Park would be closed.

The main arguments for a new centre in Hammersmith are as

follows:

The MRC has argued that the creation of a critical mass

of professionals would be able to compete more effectively
with other world class institutions. A new centre would
build on the RPMS's hands-on experience of clinical research
and teaching skills along with the CRC's emerging strengths
in basic scientific regsearch.

In the past, the Northwick Park distriet general hospital
(and CRC) has not attracted many leading clinical scientists.
And the absence of postgraduate education has deprived

the CRC of direct recruitment of the best young scientists
into research. Consequently, the standard of research

has fallen below cxpectations.

But I believe there are a number of problems with the proposal.

Pirst, is critical mass and cross-fertilisation of ideas
under one roofl worth £50 million?
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Second, should we expand one of our central London teaching
hespitals at a time when transport, housing and recruitment

mitigates against this move?

Third, what will happen to the hospital network in North-
West Thames? Presumably, the CRC would be expanded to £ill
the empty space at the expense of other hospital closures.

Fourth, will this be the first phase of a much larger development
on the Hammersmith site (ineluding an adjacent school sports
Eield)? The ABRC hags already reduced the scala of the MRC
proposal frem a £90m to a £50m project. And will the research
teams at the Mational Institute for Medical Ressarch in

Mill Hill be moved to Hammersmith at some point?

A gynic or sceptic may easily view the RPME proposal as

ampire building.

One compromise may. be to place the CRC under the direct
managerial control of the RPMS. The CRC would then operate
as a satellite of Hammersmith, building on its strengths

in basic molecular biology. Basic research requires minimal
day-to-day contact with patients:. If necessary, this option
could be made more pallitable by lncreasing the level of

funding by 5=10%.

At this peint, the RPMS, MRC and DES have sat their sights

on one option opnly = a national centre in Hammersmith.

The feasibility study will ba limited to this option (terms

of reference are attached). Treasury officials are concerned

that this straight-jacket will ignore other pessible options.

It is crucial that the scope of the study be expanded further.
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Recommendation
A note should be sent to Kenneth Baker asking if the feasibility
study could examine the alternative optien. At a minimam,

the third and fourth guestions (noted above) should be addressed

by Eenneth Baker and Eenneth Clarke.

Tarbabalo

IAN WHITEHEAD

ONFIDENTIAL




MEC CLINICAL RESEARCH INITIATIVE: FPROPOSED NEW NATIONWAL CENTRE
FOR CLINICAL RESEARCH AND TRAINING BASED ON THE ROYAL
POSTGRADUATE MEDICAL SCHOOL

FEASIBILITY STUDY

DEAFT TERME OF REFERENCE

Working within the overall planning framework set by the
Steering Committee jointly chaired by Lord Dainton and Dr
Rees [paras 36-40 and Annexes B and C of MRC note of
February 198% attached], and having regard to the series of
detailed reviews and option appraisals already undertaken
8ince 1984 [Annex A], the bodies noted below are to submit
reports no later than 31 May 198%. Taken together, these
will test the feasibiiizg-nf completing a new National
Cantra for Clinical Reséﬁrch and Training at Hammersmith
Hospital by 31 March 1994 within a capital cost ceiling of
£46.5 million at 1988 prices (in addition to the £2 million
allﬂcateq for 1989/90).

All of the studies listed below will take for their policy
context the initiative's fundamental aims of harnessing
basic science to clinical research and disseminating the
benefits into practice [paras %-12] and the proposed
scientifie, elinical research, and postgraduate training
programmes [paras 12-26]. The conduct of these studies,
including consultants' fees where appropriate, will be paid
for from the £2m allocation from the 1989-90 Beience Budget.
Pendlng-EEE_EbmplEtlnn of theﬁe studies and a Government
decision on the project, no expenditure on advance hurnﬁ
(site clearance, land purchasej ?lll be incurred wlthﬂut

prior Government approval.

in co-
nperatiun Hlth the Harrau Health Auhhurity and the
North West Thames Regional Health Autheority,
establish the best timetable for an Drderly MRC

withdrawal from Worthwick Park, whl:h should allow
the Health Authorities to make optimom use of the




opportunity to attract Dth;r specialities to the
site and develop it as a centre of excellence for
clinical services in the new environment created
by the White Paper, Working for Patients [paras
33-35].

The Finance Committee will analyse the running

costs of the Centre, having regard to the
opportunities which this initiative presents for
savings in recurrent expenditure; will examine
potential sources of funds from the private sector
[para 32]; and will propose arrangements which

safeguard the MRC's accountability.

The Working Group on Governance and Management

will propose a form of governance which allows the
—

development of a dynamic scientific strategy for

the new Centre.

The Science Group (or "Chairmen's Group) will
propose a broad ocutline of the Centre's secientific
strategy* and identify potential programme leaders
[paras 13-26] who will work up the programmes in

more detail.

The Industrial Group will establish links with
leading industrialists (particularly in the
pharmaceutical industry) and will, with their
help, report on the industrial needs for research
and training that the new Centre could aim to
meet, and on the mechanisms that will be needed to

involve companies in the new Centre's work.

work on this will extend beyond 31 May 1989




The Building Prpopject Team will, having regard to

the ¢cost limit noted at 1 .above:

estimate the capital expenditure required to
purchase additional land, refurbish socme of
the existing accommodation and provide a
building equipped to the standards judged
necessary for modern research and teaching
[paras 29-31];

eppraise alternative ways of establishing a
centre to these specifications on the
proposed site and compare thelr respective

costs;

offer a view on the margins of error involwved

in the ecalculations:

analyse possible timetables for building work
to meet the Spring 1994 deadline and the

consequent financial year phasing of capital

expenditure [para 28)]; and

examine the scope for acquiring sufficient
adjacent land to permit the eventual
fulfilment of the MRC's original proposal

[para 27].

March 1989




PRIME MINISTER

NEW CLIKICAL RESEARCH CENTERE

:

In this year's Science budget I allocated £2m to the
Medical Research Council so that it could do some basic
planning and preparatory work on its proposal for a new
Kational Centre for Clinical Research and Training at

Hammersmith.

1 appreciate your concern about this initiative. It is
major capital investment - which MRC estimate will cost
some £48.5 million at 1988 prices - on a central London
site. The MRC are proposing to raise one fifth of the

cost from the private sector.

This is not something we should enter into lightly and
there is no guesticon of committing another penny from the

public purse until we have rigorously examined the results
of the feasibility study whose terms of reference are now
being worked cut by the MRC in consultation with the

Treasury and my Department.

In the meantime it is worth examining the thinking which
has gone into the MRC's propeosal, It starts from the
propoeition that clinical research in the UK is ailing.
The strategy for reversing this trend is to harness basic
ecience to clinical research in a way that will ensure the
widest and fastest dissemination into clinical practice of
the consequent advances. Unfortunately this cross-
fertilisation can't be achieved at the Clinical Research
Centre (CRC) because Northwick Park is a district general
hospital and as such is distanced from the leading edge of
elinical practice and without the direct lines of rapid
communication and dissemination available to a teaching
hospital.




In theory the MRC's strateqy can be implemented in a
number of ways. MRC's approach, developed in line with
the conclusions of Sir Robin Nicholson's study in 1987/88,
iz to build on an existing centre cof excellence. The
Royal Postgraduate Medical School (RPMS) is unguesticnably
a centre of excellence and it has many years' experience
of outstanding research, training and clinical Bervice.
The practice of medicine at Hammersmith is of the very
highest quality, judged by international standards, and
one conseguence gf this is that Hammersmith exports a
clinician to a professorship somewhere else at an average
rate of about one every three months. Working within a
Special Health Authority, it pursues research-led
objectives with the same person able to assess academic
and clinical needs. It therefore already cccuplies a
unigue place in our system. But medical science is
developing in such a way as to reguire closer cogperaticn
between clinicians and other scientists. To maintain its
position in the world league, the RFMS now needs a further
infusion of basic science which can be drawn largely from
the CRC. This amalgamation would produce an institution
more powerful than the sum of its parts because it would:

bring together on one site in multidisciplinary
groups and in a clinical research envircnment the
top scientists, clinicians and teachers;

increase the number of researchers who are as much
at home in modern bioclogy as they are in elinical

research;

enhance the cross-fertilisation of basic research
and work with patients and speed up the clinical

application of scientific advances;

(and this is especially important) mould our future
leaders in academic clinical medicine who will in
their turn train our next generation of doctors and
researchers who will then go on to disseminate the
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new approach and establish centres of excellence
throughout the UK.

The potential for making early advances simultanecusly
across such a wide front exists only in London where the
RPMS can be combined with the CRC. We can't endow the
RPMS's reputation upon a new centre built on a green field
site. As no cther centre rivals Hammersmith's reputation,
it would take a long time for any other potential home to
earn the respect which will attract the best scientists,
clinicians, teachers and students. 1In any event, the
conclusions of the option appraisal commissicned by Sir
Fobin WNicholson from Deloitte, Haskins and 8Sells was that
both provincial and green field sites should be rejectead
on economic grounds - the capital investment reguired
would be much greater than at Hammersmith.

Nor does dispersal to a number of different medical
gchocls meet the bill. This kind of research reguires
increasingly expen=ive egquipment and facilities.

Dispersal would mean that we would lose the advantages of
concentrating our efforts to bring together the
multidisciplinary teams needed to carry forward biomedical
research today. The most effective whole is one which
ensures that the parts work most closely together.

I have loocked long and hard at this. I have visited
Hammersmith and Northwick Park and have discussed the
propesal in depth with the MRC and NHS managers. I
pressed them on cost and siting and have concluded that
they have adopted the right strategy and have come forward
with a sensible specific proposal. I now want to see the

feasibility of the proposal tested.

KEenneth Clarke and I have discussed the position. Kenneth
understands and shares the MRC's concern at the state of
clinical research. He agrees that we need to ensure that
we have a home-based international centre of excellence.
He shares my view that basing this centre on the RPMS will

capitalise on the School's international reputation and




EB

offers the best prospect for re-establishing our leading

position; with long-term benefits for the NHE.

The initiative iz strongly supported by the ABRC and it
was on their recommendation that I allocated the £im for
detailed planning and some advance work in 1889%/50,

As I have already said, there is still work to be done

before I get to the stage of seeking formal approval for
the MRC proposal. But I thought it would be sensible now
to set out my thinking on the fundamental issues involved.

I am sending copies of this letter to members of E(ST),
Bir Robin Butler and John Fairclough.

éﬁ?ﬁar:h 19889

DEFARTMENT OF EDUCATION AND SCIENCE




CABINET OFFICE
70 Whitchall London SW1A 2AS Telephone 01.270 O 2859 |

From John W Fairclough FEng
Chiel Scientific Advisar

w039

Kicholas Bayne Esg CMG
FCO
Eing Charles Street

London  SWl 1 March 1939

Dear Nicholas,

TIMETABLE OF FORTECOMING DECISIONS

I wrote to the Chancellor of the Duchy of Lancaster on A0 June last wesr about
ways of improving the planning of decisions on international collasboration in
acience and technology. I suggested that it would be of great help to
Departments il they knew about decisions which other Departments were facing on
3 & T matters and about other international S & T issuss which night be
relevant to them. To help with this, I enclosed g timateble of forthcoming
decisions which I had asked my staff to draw up in consultation with other
Departments.

‘The timetabls has received a general welcome. We have therefore brought it up
te date following discussion in E(ST){0){IA). Three categories of events are
now ineluded: key forthcoming decisicns (marked with an *); forthcoming events
where policy decisions might be needed (marked with a +): and (For information
only) items from the last list where key decisions have recently besn taken,

I hope you and others will continue to find this timetsble useful. Provided you
do, we will keep it up to date end send round copies on a regular basis.

I am copying to other E{ST)(0) members.

Yours sincerely,

JOHN W FAIRCLOUGH
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INTERNATIONAL SCIENCE AND TECHNOLOGY COLLABORATION
SUMMARY OF FORTHCOMING DECISIONS

A. MIOLTTLATERAL AND BILATERAL
B. EUROPEAN COMMUNITY

{as at February 1989)

lead
Department
{others)
A. MULTILATERAL AND BILATERAL

Defence
{i) NATD Frigate Replacement (NFR) *

Project definition stages now agreed.
Studies continue on the choice of

weapon gystem. Decislon expectad in

mid 1989, A decision on UK participation
will be peguired st Ministerial lewvel
based upon advice from the Equipment
Policy Committes.

{i1) European Defence Industry Study *
Action continues. At thair meeting in
November 1988, Ministers of the Independent

European Programme Group nations endorsed
proposals to work towards more open European
defence market. Ministers will review
progress when thay meet in June 1989,

June 1989
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(111) Medium Surface to Air Missile *

(Blogdhound,/Hewk replacesent)
studies into the options for

Bloodhound,/Hawk replacement continue.
Decision 1ikely in 1989.

& decigion on UK procurement will be required
at Ministerial level based upon advice froa
the Egquipment Folicy Committes.

{iv) Eurcpean Fighter Aircraft *
Four nation programme (Oermany/
Italy/Spain/UK} .

Devalopment contrect placed.

Next planned submissicn to the
Equipment Policy Committee is for
Production Investment: scheduled
to take place in 1991.

Space

(i) European Space Agency
(a) Columbus * (Polar platform). Dasign ESA
configuration studies for the Polar Platfors Council
now in hand. Decisions on these and payload March 198

configuration are needed during the first

quarter of 1989,

{(b) Horizom 2000

At the December ESA Council the UK agreed

to provide additionm]l funding at 5Y¥ per annum
compound up to 1992, It was further agreed
that:

- the contributions of new members would be
contained within, and not be additional to, the
funding baseline, and




= gn independent review of the management and
costs of the science prograsme has besn put in
hond, and will rapart in tise to inform the nest
round of funding decisions (dus 1990) .

(ii) Spectrum X (Russian Project)
Mission due to fly late 1992. SERC/DES has
gpproved funding for one (JET-X) out of four

possible instrument payloads. Progress now
dependent on grant of the necessary Export
Licence which will be subject to COCOM

considerations.

{iii} Earth Observation - General *
Initiatives on climate chenge snd the

global environment will precipitate a
requirement for better data. Fesote earth
sensing will have key role to play, and ESA
will be reconsidering its Earth Observation
Programme .

Science

(1) Japanese Human Frontier Science

Programse (HFSP) *

Japanese Cabinet backing sgreed. Confirmation in
DIET gtill nesded, and is wunlikely until and of
March. Formal proposal is needed early 1980 if
programme 1z to start by October 1080, Decision
on UK participation will then need to be put to
Ministers. Key issues include location of
Secretariat (London is one of the possible

locations) and organisational structure.

DTI/MOD

ITI
{SERC
DOE
NERC
MOD -

Met Office)

DES

{MRC,
other
Councils)

Wid to

late
1589

Early 138

For
congider-
ation by
ESA early
1989

Early 89
for
organis-
ation. Oc
89 for
further
particip=-

ation




(ii} CERN

Negotiations slmost complete on implementation of
Abragam Review. New method of celculating
contributicons sgreed, Decigion to continue UK
membership comsunicated to CERN Council on 15
Decembar 1988. Need to continue to press for
savings and wider international perticipation,

but no major decisions now remain for UK.

(ii1) Summit Bicethics Conference +

The Europesn Commission will host the sixth
International Summit Conference on bioethics,

in Spring 1989. The theme will be envircnmental.
The UK has not yet hosted meetings, and may need
to decide whether to host a Conference in 1990,
or 1991 at the latest.

{iv} Meutron Sources

(a) ISIS (UK spallation neutron source, RAL).
Bilateral arcangements for overseas utilisation
already signed with Netherlands and France, and
egreed in principle with Sweden and Italy.
Instrument provision agreed with Italy, Japan and
FRG. Wider FRG participation desirable.

(b) ILL (Institut Laue Langevin, Grenchle) *
{UK/FRG/France) Option to reduce UK subscription
when present treaty expires 1992, SERC review of
support for all neutron sources to start Spring
1989, SERC already indicated informally intention
to reduce UK ILL costs from 173 to 1/8 of total.

(v) Ccean Drilling Program (CODF) *

Decision needed on UK membership beyond September
1990, Interdepartmental discussion on funding
Aarrengements .

Cabinet
Office
(DHSS, MRC
DOE, AFRC,
DES, NERC,
FCO, HO
MAFF)

DES/SERC

DES/SERC

DES (NERC)

Continuin®
Pressume

in 1959

Spring
1989 for
a 1950
conferenc
Early 199
for g 199

conferenc

discussio
continuin
through
1989 on
FRO issue

1991 /92
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Environment

i) International Ministerisl Conference on Dzone 5=1
Layer + - London. March 1989, Will ineluds March 198
implications for the Third World of reduction

in CPC use.

inaugural meeting held March 1988. Next Quaelity
Status Report to ba prepared in 1989, The Third Nerth
Jea Conference to be held in the Hague in March

1990; will review progress on the agreemants

reached at the Second NBorth Sea Conference last

YEAT.

iii) World Economic Susmit in Paris + = July 1980, FCO 14-146
Likely to have a major environmental component, {DOE) July 1989

iv] Diplomatie Conference + to adopt UNEP Convention DOE March

on International Transports of Hazardous Wastes, 1989
Basel.

v)] Beview of Montreal protocol to Vienna April

Convention on Protection of Ozone Laver. + 1989
Firat meeting of Protocol parties Finland April
1989; second meeting London 1960, DOE fpril 199

vi} UNEP 1lth Governing Couneil, + Nairobi DOE May
(FCO, ODA)

vii) UNEP/WMD Intergovernmentsl Panel on Climate DOE
Change: + Working Groups to report in 1990. UK
chairing Croup on scientific assesssent, and

mamber of Group on response atrategies.
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viii) World Climate Conference (1990} +

ix) The ECE Regicnal Conference in Bergen + in
May 1990 to discuss the Brundtland Report and how

best to take forward work on sustainabls

devaelopment and resource accounting.

x) Ministerial meeting of Oslo/Paris Commisgion +

in 1991. Waste disposal to ses.

x1) UN Summit on Envircnment; + 20 years after

Stockholm Conference. Venue to be agreed.

Industrial Collaboration
i) EUREEA *
Medium Term Plan being developed to help provide

continuity between successive Chair countries,
and to give more clearly defined remit to
Secretariat. Difficulties over agreeing
pricrities; UK wishes to exclude activities
which are not EITREEA specific. Agreement needed
at Ministerial Conference on 19 June 1989.

ii) "Autoguide" traffic guidance: EUREKA assistance
may be sought for pilot scheme probably in the
Londen area. Work on pilot scheduled to start

late 1989,

Vehicle Noise *
International Standards Orgenisetion will

circulate draft standard to national standards
institutes for wvoting.

Transport *

Poegible legislation on harmonised test
procedures for pedestrian protection (via
European Experimental Vehicle Committes)




‘l' B. EUROPEAN COMMUNITY

Framework Programme
Mid-Term Review of Framewcrk Programme for RED * Cabinet

Informal contacts with Commission and other Offica
Member States early 1989. Major proposal from
Commission expected second gquarter of 1939.

The following programmes within the present EC
Framework Programme have been proposed by the
Commiggion. Negotiations will be conducted in
the Research Working Oroup in early part of 1989
with & view to adoption of common positions
probably in the First half of the year. Leaad
Departments only are indicated - others may have

interests.

Predictive Medicine DHSS /MR
MONITOR (Forecasting and Evaluation) DTI

MAST (Marine S&T) DES

VALUE (Dissemination) DTL

DOSES (Statistical expert systemg) DTI
Decommizsioning DEn
TELEMAN (Robotic remote handling) LEn
STEP-EPOCH (Envircnmental protection,climatology, LOE
natural hazards, major technological hazards,

eultural heritage).

FLAIR (Food Linked Agro-Industrial Research) MAFF (DTI,AFRC)
Competitiveness of Agriculture MAFF (AFRC)
Radicactive waste management DOE

Energy DEn
i) Energy Demonstration Programeme, ® present

Regulaticon rung cut 31 Dec 1989: discussions on
replacesment programme just beginning. Likely
to incorporate Hydrocarbon Scheme.

ii) Technology Development: Hydrocarbon Sector *
present regulation - 35 mecu p.a. - falls on
December 1989; evaluation complete. A replacemant

programme expected. Mscussiong of a gingle
programme incorporating Both this and Enorgy Ry
"W ey g g e ey

ey e
T T =T)
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iii) Community Fusion Prograsme (CFP) * agreed to

end March 1992. JET statutes agreed to end 1992.
CFP Review due in 1989, and to report by mid 1990.
But Commission mey bring forward earlier proposal
for revigion in the context of the Mid-Term

review.

Education and Training

Commigsion proposal for extension of COMMETT
Discussion on content of COMMETIT II may regquire
evaluation of report on COMMETT (expected April
1589

Technology Transfer * April -
SPRINT: Negotiations started on much enlarged June 1989
new Commission proposal (130 MECU). UK

concernad about duplicetion with other Commission

gctivities, and that much of the proposal is more
eppropriata for Structural Funds, 30 MECU
Justified in UK terms, but most Member States
favour full 130 MECU. Agreement iz likely in the
first 3-6 months of 1989.

* Fortheoming Decisions
+ Forthcoming Events

Cebinet Office
February 1989
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SPE&H TO RAWB: 20 FEBRUARY 1989
am delighted to have been Inwvited to be the [Mirst speaker at this

conference on Europe in 1992. A conlerence such as this gives us
an gpportunfity to share our own national perspectives on the place
of sclence and technology in Europe in 1992 and beyond. If we can
all upderstand better the place which science and technolegy has in
our respective nationel policies, we should get a better fesl for
how internaticonael collaboration can develop both within Europe and

beyond.

1 am very glad therefore that our Chaeirman, Harry Beckers, has
asked mea to speak about how polieies for science and technelogy are
developad in the United Hingdom, what changes are afFoot end what

place we seeg for international co-operation.

In a couple of months I will have been three vears in the Cabinet
0ffice a8 Chiefl Scientific Adviser to the British Government. It
really has been a vary different sort of experience Prom the work
gnd environment 1 was used to in IBM. The role is a mixture of
daunting fresdom on the cne hand - an opportunity to speak up on
the full range of science and technology issues for which different
Departments are responsible - and a lack of specifie budgetary
regponsibility on the other - I have no responsibility for any
individual science and technology programma, no leboratories in

which to test out my advice.

I mention this not to enlist your sympathy or attract your envy but
because It illuatrates the most important feature of the British
Covernment's approech to science and technelogy - and indeed to
many octher aresas of poliey as waell. Thaet ias that decisisns -
whether they concern basic research by the universities and
Research Councils or applied .research in support of government
policy, regulation and precurement - should wherever possible be
delegatad down to those who have the knowledge and understanding to
recognise sclentific excellencea on the one hand and to understand
the contribution science and technology can make to improving the
gquality of life and international competitiveness en the other.




In 1!9?r assuming the present policy continues, we will have the

20th anniversary of the policy for the Dritish GCovernment's
expenditure on applied R & D known as the Rothschild
customer/contractor principle. As its name implies this reguires =
clear customer to commission R & D from & contractor. Hence

there is no single Minister responsible for science and technology
over all the different sectors - energy, agriculture, fundamental
gcience and the rest. Science and technolgy, a8 it is in IBM and
any other company, is seen 83 & means to an end not en end in
itself, though of course we believe most strongly in supporting
curiosity science conducted by the most able scientists. Science
push and market pull are both important. The onus of responsibility
for taking decisions on how much to spend and what to spend it on
are for thuse who are responsible for the policies and objectives
it is designed to serve. Different departments of state sll have
their own science and technology budgets and take decisions on

Lhem.

In total, United Kingdom Covernment R & D ig around £5.5 billion a
yoar. This compares well with cur main Western partners. Within
this totel a growing proportion is being directed to basic and what
we call long-term strategic research by the Universities and
Aesearch Councils. This is not "strategic"” in any military sense,
but in the sense that there are certain aress of research which by
their very nature are pervasive and of wide application.

Let us look at the specifiec area of fundamental science. The
United Kingdom Science Budget administered by our Research Councils
will grow by no less than 16% between this financial year and

next. The EB25 million for the Science Budget in 1989-90 is
distributed by the Secretary of State far Education and Science aon
the basis of advice from the Advisory Bosrd for the Besearch
Councils - he has always accepted their advice on the

distribution. They in turn aveoid detailed decisions on projects
leaving these to be decided by the five separate Research Councils
on the basis of programmes which the Advisory Board heve approved.
In addition to this £825 million, sbout E700 of the funds allocated




directly to the Universities is spent on research, much of it on
equipment end other overheads for the ABRC money. The vest majority
of British science is funded as 8 result of decisions taken by
other scientifilc experts - the importance of the Peer Review
machanism - or, in the case of applied science, by those who are
the custemers for the research. Provided they can act as
intelligent customers, they are in Lhe best position to judge the
contribution science and technology programmes can make to

achieving the objectives Ffor which they are responsible.

There are however two risks with pursuing this spproach too
gingle-mindedly. The existence of my post shows the Government isg
well aware of these dangers. First there is the problem of
pre-ampting resources, We all have a limited numbher of
scientists. Demographic trends show the problem beaconing more
acute. How are priorities to be sat to get the beast ocut of theaes
limited resourceés? Second there is the problem of duplication of
effort or, to put it the other way, of getting the most out of oup
science end technology programmes. Work to develop technologies
relevant to the defence industries for example are likely to be of
enormous slgnificance to & range of ¢ivil applications. How do we
get different customers Ffor research and different teams of
scientists te share and collaborate and - & key point, thia, for
international competitiveness = to see the results of the ressarch
exploited for the widest benefit, In a recent White Paper the
British Government announced a number of changes to strengthen the
central machinery for deciding on science and technology policy. A
new Advisory Council looking at the whole range of science and
technology from basie scilence through to technology transfer waes
get up. The Prime Minister herself has chaireﬂ meatings of thls

council an two occasions. She also takes.“he lead directly in

considering science and technolegy prlnritiea with the depur mental

Ministers concarned,

As a result of all these changes, there 15 & new emphasis in the

United Kingdom on establishing priorities. This means we are ready




to reduce expenditure, not just increase it, and some of the recent
increases in cur expenditure on more fundamental science have been
funded by reductions in other areas, in particular research which

we judge is more eppropriaste for the private sector to shoulder,

Science and technology i& increasingly pervasive. It is serving an
ever widening range of ends and gosls - some of these, Bs in basic
science, are broad goals - and are not identified with particular
applications or markets. This strengthens the cese for some degree
of co-ordination of different departmental programmes. The Ereatar
the pervasiveness, the greater the risk of duplication and of
falling to get the widest eaxploitation and application From the
research. It seems Lo me that there ig something about the way
ecience and technology 18 itself evolving which is leading to
greater pervasiveness. I do not think it i8 just a question aof
perceptions. So many of the interesting challenges and
opportunities in science lie Bt the boundary between traditional
academic disciplines. The challenge to be the First in the race
for superconducting materials needs the experience of both tha
chemists and material scientists to experiment with new matarials
and of the physicists to understand why different materials are
performing in different waysa. A8 wa learn more about the fine
Structure of the physiecal and living world the boundary between

chemistry, physice and biology cemses to serve a useful purpose.

They are dimensions created by man for our own convenience but
nature does not recognise their existence. This has meant that in a
country like the United Kingdom where much of the basic research
goes on in Universities and is tied closely to particular teaching
digciplines, we have needad to re-think the way in which this
interdiseiplinary research is carried cut. We are not alone in
this. The National Science Foundation in the United States has an
ambitious programme of interdisciplinary reseach centres. We are
enmbarking on a similar programme. Eight interdisciplinary ressarch
centres have been established already or are in the process of
being establighed; Mr Baker the Secretary of State for Educstiaon
and Science announced plans for another nine centres esrlier this
menth. The intention is that these centres should be located in




Universities. They are not to be institutiocnalised o as to make
make it much easier to change and adapt the centres tao focus on

areas of scientifiec excellence.

There is always & difficult balancing act betwsen the need to
concentrate resources and establish centres of excellence without
gt the same time creating & rigid structure which axcludes the
individual scientist. There is auch to be said for critical mags
but it can too essily lead to the establishment of rigid structures
which scon outlive their usefulness. This 18 A challenge for all
of us cencerned with supporting long-term curiosity-driven
science, We believe interdisciplinary research centres have an
important part teo pley but on present plans they will still only
gccount for about 2X of the Science Budget. We plan to review the
success of those which have already been established before

devoting more resources to them.

One of the key things for the centres is to build them around a
scientist of recognised excellence, His task as Director of the
centre is A difficult one. The management task which he has to
undertake should be much more about selecting the key people to
work with him and ensuring an atmosphere of communication and
co-operation. Over-management will stultify the science. This is
one of the key things we will need to look at in the review. The
gubjects on which these centres are focussing cover a wide range
from superconductivity at Cambridge to transgenic animal bioclegy at
Edinburgh; from surface science at Liverpool University to

eolacular eciences at Oxford.

These are exciting times for scientists in the United Kingdom. The
Prime Minister, herself a Fellow of the Society, spoke to the Royal
Society last September and urged British scientists to do more to
conmunicate the enthusiasm and the importance of thelr scientific
work te the general public, Bcience like any other activity has to

argue its case in & demcocracy. There 1s no point in scientists

complaining that they are unloved or misundarstood if they do not
go out to earn that admiration and explain the importance and
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relevance of their scientific successes. I know it is not an easy
matter. IFf the public is to understand science it needs to have a
sufficient degree of scientific literacy itself. But there have
been some notable scientific books published in the last few years
which are aimed at the intelligent lay reader and have very
successfully captured both imaginstion and good sales figures.

Uf course one of the best ways of communicating success is to have
highly wisible commercial exploitation of scientific work. This is
& difficult area in which to determine the regpective
responsibilities of Government and industry. Of course Government
is critically involved through its reszponsibility for the patenting
system and for & framework of protecting intellectusl property.
That is en international activity and our policy is teo encourage
the uptake of European rather than national patents.

Beyond that the Government has to have policies for the

exploitation of the research which it has funded itself, including

in Universities. There have been major changes in Britain in tha
last few years with much more responsibility being devolved down to
the individual University and the individual Research worker. More
recently the Government has welcomed the establishment of the
Centre for the Exploitation of Science and Technology [(CEST). his
is primarily funded by industrial companies end financial
institutions with some Government funding as well. Its aim is to
bring scilence, industry, business investors and Covernment together
to do four things. First, to monitor R&D developments worldwide.

Second to form Judgements on what holds out the best promise of
commercial exploitation, This means locking at social and
demographic developments and society's changing needs as well as
the technology to satisfy them. Third CEST is seeking bettar ways
of linking scientists, manufacturers and commerce so that ideas are
translated into saleable goods and services. Last this mesans
encouraging industry, investors and sclientists to stay in touch not
only with each other but with the market.




As Chief Scientific Adviser I also advise on coordination of the
Government's international scientific and technological
relationships. There should be noc doubt about the importance which
the UK attaches to international cooperation in the scientifiec and
technical field. Britain can never hope to do more than a small
proportion of total world science. Dur researchers therefore need
Lo stay in touch with developments in other countries. But this
does not mean that we believe in international collashoration for
its own sake; it is the guality of the resulting science which
matters. Nor that we are ready to be less tough with waste and
inefficiency in international projects than we are prepared to be
in the UK. That said, we have demonstrated our support for
international collaboration over the years, most recently with the

gllocation of an extra E£9.3 million foar our CERN subscripticon in

1989-90. Our most important contribution, however, remains in the

intellects and abilities of our secientists end researchers. This is
as true of our particpation in the Eurocpean Community's research

programmes as alsewhere.

Let me then now turn te the future of research in the Community.
Our Dutceh hosts have already devoted some thought to the subJect as
is eclear from their recent discussicn paper "Towards 8 Science
Policy for the 1990a%. We in the UK have also begun to think about
the impact of 1992 on resesarch. Discussions have started in a
number of fora but it would be premature to suggest that we have as
yet reached any firm econclusions. We have however rather begun to
focus on what we believe are some of the key questions.

Let me start with the basics. At the very heart of the programme
For 1992 is the Single Buropean Act which alsc lays the foundations
for the European Community's own framework programme of research.
The Single Act makes it plain that the crux is to support the
research efforts of companies, research institutes and
universities, both individually and cooperatively. Action by the
Community must therefore complement and not undermine these
efforts.




The single market agenda 1s of course largely focussed on trade snd

related issues, but there are some close links with R & D, The
most obvious of these is the harmonisation of technical

standards . Some research programmes such as BACE asnd ESPRIT have
already contributed to the formulation of standards which will help
European Iindustry compete on the world stage. Others have the
creation or administration of standards as a major gosl. The

Community Bureau of Heference here is the obvious exsmple,

A second feature of the Single Market of importance to research is
mobility = both of pecple and of resources. We expect young people
whether at the under-graduate, post-graduate or post-doctoral
level, as well as qualified professionsl people, to move around the
Community much more freely in the future. How will this affect the
doing of research? Will we see concentrations of expertise and
specialisatien in the variocus universities snd institutes, or will
we see & more general spread of talent? And what about the mobility
of resources - both money and research facilities - will they be
the main attraction or will they chase after the paople and lower
overheads?

Another important aresa is that of regulation. The conduct of
sclentific experiments will clearly be affected by the
harmenisation of regulations on animal welfare, safety and

0 on. R & D will alsc be affected by - as well as contributing to
- the harmonisation of technical standards for products,

We shall also see consequences for customers of research. In a
freer, more competitive market will governments, for example, be
able to turn to any research institute in Eurcpe for guidance on
questions of relevance to policy? Will private companies
commission more of their research roa ocutside institutas?

Finally, what sort of central direction of research policy will be
required in the Community in the future? Clearly any extension of
top down planning must be resisted as being gquite at odds with the
development of science pelicy in my own country and, I believe, in
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other Member States of the Community. We should rather, as with the
Single Market, be seeking to reduce barriers and make it easier faor
regearchers to collaborate - and compete - across our national

boundaries,

At this stage there are far more guestions than answers to be given
about the place of research in the Eurecpe of 1992. Faced with such
uncertainties there are a number of broad principles which I

believe will continue to be valid end which should serve us in good

stead For the future.

First, Government funded R & D, whether at the netional or at tha
Compunity leavel, should be directed above mll towards basie and
strategic research or in support of Governments' policy, repulatory

and procurement requirements.

Next, international collsborative research is of proven benafit in
the right circumstances. Whether at the Community or more widely
international level, collaboration is not, however, sn end in
itgelf. But properly selected, collaborative projects can offer
real advantage - value added. So we need an environment in which
guch collaboratione can Flourish. This does not mean that they have
to be invented and directed from the centre under all
circumstances. Rather we need an environment which will facilitate
flexible solutions to differing research problems and for key
individuals to remain in contact with each other. And here the
diversity of expertisze in the Community should be regerded as one
of our strengths.

My next prineiple is that it i{s essential for all concerned with
collaborative research to feel directly responsible for the

resources they will be using. Community funding for R L D

ultimately comes from the taxpayer and we must ensure that only the

most worthwhile projects are supported. 5o we must be selective. We
must encourage companlies to shoulder a substantial part of the

burden,




Fiﬂgl:h let us not forget that as we consider action at the
government or the Community lewvel, the main research affort must
continue to be shouldered hy companies and the wider economic
benefits which will result from the single market may help their
research afforts far more than anything we do in terms of R & D

pollicy.
It has been said:

"There 1 nothing more difficult to carry out, nor more doubtful to
success, nor more dangerous to handle, than to initiste B new

order of things.

For the former has enemies in all whe profit by the old order, and
only lukewarm defendersg in all those who would profit by the new

order.

This lukewarmness arises partly from fear of their adversaries, who
have the law in their favour; and partly from the incredulity of
mankind, who deo not truly believe in anything new until they have

had actual experience of it."

Who wrote that you may wonder? Schumpeter? Keynea? Friedman?
Drucker? It was Machiavelli - in 1513. He knew a thing or two!

There are many changes and challenges shead. I Find it hard to
believe that Professor van Beuren, whom we are here today to
galute, will be ready to separate himzelf From them. Indeed, I do
not really believe that he will. But whether his retirement is

complete or noet, I join others in thanking him Ffor his many

contributions over the years and wishing him all the very best for

the y=ara to come,




10 DOWNING STREET
LONDMON SWIA ZAA

From the Principal Private Secretar)

SIR ROBIN BUTLER

MEMBERSHIF OF ACOST

The Prime Minister has seen your minute of 9 February and is
content that the Chairman of the Innovation Advisory Board,
now Lord Chilver, should be an ex officio membar of ACOST.,

Andrew Turnbull

10 February 1585




kRef. ADES/396

MR TURNBULL

Membership of ACOST

5ir John Collyear, Chairman of the DTI Technology
Requitements Board, hads been one of two ex officio members
of ACOST. The Technology Requirements Board has been
replaced by the Innovation Advisery Board, chaired by
Lord Chilver; and Sir Francis Tombs hopes that the Chairman

of the Innovation Advisorvy Board can similarly be an ex officio

member of ACOST.

e m—

2, | should be prateful If you would confirm that the
Frime Minister has no objection to this or to my inviting

Lord Chilver to serve on ACOST in this capacity. Lord Chilver

would in any case come up for appointment to ACOST shortly as

Chairman of the University ?undLnE Council and Sir Francis Tombs

would bhe content for him to serve in both capacities.

e —

her .

RORIN BUTLER

8 February 1989
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FPERSONAL

The Rt Hon Lord Belstead
Lord Privy Seal and Leader of the
House of Lords
Whitehall
LONDON SW1A 2AI 9 FPebruary 1980
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At lunch in No.l0 last week we were discussing potential
Government supporters of its science policy.

I have thought about this further and taken a few soundings.
Some names, ancient and modern, are attached. I den't know
whether they will all be avid enthusiasts for what we are doing
but at least they will understand the l1ssues.

I hope this is of some help.

GEORGE GUISE

boc: Andrew Turnbull for information
T,




Affiliation Background

Todd Ind 1975=80 Chairman House of Lords Ctee on Science and
Technolegy. 1980 President Society of Chemical Industry.

Dainton Ind 1972-73 President Chemical Bociety. 1969 Holder of the
Davy Medal, Royal Society.

Flowers 1983 Former SDP spokesman on education and science.

Caldecote 1981-84 Advisory Council for Applied R&D. 1976-84 Pro-
Chancellor Inst. of Technology. Chairman 3i until 1987.

Jellicoe 1965-70 Parliamentary and Sclentific Committee.

Butterworth 1981-85 Chairman Standing Committee on International
Co-pperation in Higher Education.

Welson 1984 Member House of Lords Select Committes Scieance and
Technology .

Halsburg 1963-66 President Parliamentary and Scientific Committee.
1972=77 Membar of the Medical Regearch Council.

Hailsham Lord High Chancellor.

Zuckerman 1973-76 President Parliamentary and Science Committee.
Publications;: 1980 Science Advisers; Scientific Advisers
and Nuclear Weapons.




Affiliation Background

Lord Rothschild Humerous Government, Scientific and Industrial roles.

Lord Tedder Purdie Professor of Chemistry, University of 5t Andrews.
Humerous scientific publications.

Lord Ashby Botanist. 1970-73 Chairman Royal Commission on
Environmental Pollution.

Lord Miles Actor, founder of the Mermaid Theatre Trust.

Baroness Warnock 1979-84 Member Royal Commission on Environmental
Pollution. Author of books on ethics and education.

Lord Rayleigh Chairman, Lord Rayleigh's Farms Inc. Director, Strutt
and Parker Farms Ltd. Grandson of a famous radiation
physicist who takes a lay interest in science.

Vinson Inventor. Chairman of Development Commission. Former
Director of CPS. Sundry business directorships.

Trafford Consultant Physician, Brighton Health Authority.
Chairman of Council, University of Sussex.

Adrian Professor of Cell Biology at Cambridge. Master of
Pembroke College.

Selborne Chairman AFRC.

Swann Distinguished zoologist. Chancellor, University of York.

Lewis Professor of Chemistry at Cambridge (recently éennabled)

LASABJ




Age Affiliation Background

Nathan 67 Ind Solicitor. Member of the Watt Committee on Energy.
1979 Membar Roval Commission on Environmental Pollution.
Hon. Treas. Cancer Research Campaign.

Cranbrook Zoolegist. Former Member, Select Cttee on Science and
Technology. 1981 Member of Royal Commission on
Environmental Pollution.

Blakenham 1983 Chalirman of Pearson group. Member of the House of
Lords Select Committee on Science and Technology.

Sherfisld Chairman House of Lords Select Commites on Solesnce and
Technology.

Shackletan Parliamentary and Scientifie Committee. (Left wing and
wag hostile on Space Policy. Otherwise well known and
knowledgable.)

Renwick 1975 Director Technology Systems Ltd.
Chilver Civil Engineer. Chairman, Universities Funding Committee

(Erom April 1989). Chairman E. China Clays plc [(from
February 198%). Numerous academic and business posts.

Lifis BT
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.:l . CHAIRMAMN'S INTRODUCTION

On taking the chair, THE PRIME MINISTER expressed her pleasure at
meeting ACOST again and said how much she had been looking forward
to it. She explained her concerns that the devotion of too much
of the basic scienca budget to big projects would leave too little
for individuals and that further new organizations should not be
gtarted without wvery good reasons.

THREE EXAMPLES OF INTERDISCIPLINARY RESEARCH

SIR DAVID PHILLIPS outlined the background and rationale for IRCs.
He gsaid that for 20 years Besearch Councils had been making large
numbers of small grants to individuals, but that not all science
had been well served by this approach as some tasks reguired
larger teams. WVarious solutions had been conslidered such as the
Regsearch Institutes in Germany. The UK had decided that the best
approach was to assoclate research centres with universities since
tha latter provided a ready source of expertise. This association
would facilitate the release of ressarchers from teaching, and
local management would encourage rapid acceptance of naw ideas
from research workers. A key feature of IRCs was that they
provided an interface between basic/strategic research and the
uger community. It was recognised that IRCs were not appropriate
for all research, and that a balance would hava to ba struck
between funding of IRCs and small individual grants.

Presentations on the work of three IRCs were then given by Sir
David Weatherall {Hﬂhﬁ#&%ﬁr Scianca, Oxford); Professor Jack
Baldwin (Molecular Science, Oxford); Professor MNeville Richardson

(Surface Science, Liverpool).

In addition to specific questions on the technical content of the
presentations, general points on IRCs were made as follows:

5 N IRCs had been successful in breaking down
interdisciplinary barriers, and were proving attractive

to both young ressarchers and to thosa (both British and
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foreign) currently working overseas

the flow of ideas was not unidirectional from physics
and chemistry to biology. A reverse flow in areas such
ag the catalytic creation of penicillin and the
davelopment of neural networks was also a feature of

interdisciplinary work

the IRC concept had been pioneered in industry and there
was avidence that such centres led to inoreases in
productivity and exploitability of the research. Again,
there were examples of a reverse flow of ideas batween

industry and academlc research

the industry/IRC links Ir‘.f:;re not yet strong enough and

neadead to be ﬂ&velupeﬂ. and these should not be
exclusively large cmpﬂhles

F
s

adegquate prc-te::t.icm”fr:nf intellectual property (IP) was

egsential. It_,#ﬂs important that as far as possible

resulting IP should be transferred to UK rather than
.

ovarseas companies for exploitation

— I
IRCs ,-'ﬂré“‘_rnut a replacement for specialist centres.

e

H_Mh-;_n*frﬂ-;ww

THE PRIME MINISTER expressed concern that it should be necessary
to set up 2 new mechanism to force scientific disciplines to work
together and gueried the implications for the future of university
departments.F She added that additional funds should not be
necessary; the £5.9%mn allocated for UK R & D was adequate and
emphasis should be ©n its swift and effective allocation with a
minimum of _t:_:_urgaiu_r__.“racy'." She asked why, if IRCs aze so successful "
{E_hey_l_'m_d not been introduced before. = -

e
THE PRIME MINISTER also asked if the #furding -spiit between
" e
Research Councils %*LWahla. SIR DAVID PHILLIPS said the

ABRC was keeping the situation under review and would consider

reallocation if appropriata, ber ki hed vStenebens aboud tH Rlasadeahe
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.‘. GLOBAL ENVIRONMENT RESEARCH

THE PRIME MINISTER invited SIR GEORGE PORTER to outline the work
carried out by ACOST on global environment changa. He described
ACOST's involvement since its first meeting in 1987, leading to
the commissioning of a study by NERC and the subsequent
establishment of an ACOST Working Group to advise on further
action. He said that the Working Group had concentrated on the
true 'glcbal' problems; that of stratospheric ozone depletion and
the 'Greenhouse Effect' and went on to review their conclusions
and the comments made by ACOST.

THE PRIME MINISTER welcomed both tha ACOST Working Group Report
and the NERC Report. She commented that:

1. global environment problems were largely associated with
the increase in world population and the development of
technology over the last 100 years

Europe's contribution to the increase in global carbon
dioxode levels was small and that of the UK evan
smaller. It was therefore vital that action was taken
at an international level and tha UK would econtinua to
play a leading role —

projections of the conseguences of a rise in sea leval
resulting from global warming indicated that much land
would be lost te flooding. In response the Government's

ald policy includes forestry schemes in tropical regions
to achieve more efficient fixation of carbon dioxide

it was the stability of CFC's which had mada them =so
useful, but had created problems elsewhare.
Nevartheless progress had been made in reducing the
consumption of CFC's in Britain such that theair use
would scon be down by 50% and by B5% within 10 years.
(She noted with pleasure that many consumer products
waere being promoted as being environmentally benign. )
However, there remained political difficulties in
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.In conclusion THE PRIME MINISTER expressed the view that the basic
gcience budget should be supporting more ocutstanding individuals.

She invited ACOST to arrange a presentation by some half-dozen
scientist=, working at the frontiers of knowledge, worthy of more

support. She would be pleased to spend a day on this, and host

lunch in No 10. 8he hoped that this could be arranged within the

next threa months.

THE COUNCIL

- took note with approval of the Prime Minister's

suggestion.

She then thanked the presenters for a stimulating meeting and

closed the meeting.

Cabinet Office
2 February 1989
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PRIME MINISTER 31 January 1989

IRCs - THE USA POSITION

In view of tomorrow's ACOST discussion, you may be
interested to see that the Americans are setting up groups
similar to our IRCs. WNete that the initial funding proposed

was cut back by Congress while the performance of the

initial centers are evaluated.

e

——
Note alao that the research content of most of the proposed

STCs is preponderantly basic and strategic science -

— R — -
although there are aberrations in the form of advanced

cement-based materials and polymeric adhesives and
composites! It may be that these are funded principally by
industry which is what ought to happen.

7 IS
e
Fy

Fd

GEORGE GUISE
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FOR RELEASE:
Jeffray Morris December 5, 19EB8

(202) 357-9498 2:00 PM EST
NSF PR BB8=T77

NSF ANNOUNCES 11 SCIENCE AND TECHNOLCGY CENTERS,
TO BE FUNDED WITH UP TO $24.7 MILLION IN FY 1989
After an sxtensive merit review of 323 proposals, a
presidential initiative to bolster U.S. scientific research reached
a milaestone today, as the National Science Foundation (H5F) named
11 Seience and Technology Centers that it intends to support with
up to approximately $24.7 million dollars during the first year.
Ressarch teams will begin to make their visions reality at
univcrsitf—hasmd coience and Technology Centers in Califormia,
Illinois, Michigan, New Jersey, Naw York, Cklahoma, Texas and
Virginia.

The Mational Science Board, the policy-making body of HSF,

approved recommendations to establish the Centers (named below),

concluding a multi-tiered process durlng which about 1,000
———

raviewers from academia, industry, NSF and other government
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agencies and laboratories narrowed the field to the most

; ; e
exceptional proposals.
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MaF established the Science and Technology Centers (5TCs)
Research Program to promote basic research that can most
geffectively be accomplished through centers--complex research
problems that are large scale, of long duration, and that may
require special facilities or collaborative relationships.

In response to an NSF sclicitation, applicants were required
to shape their proposals around a unifying intellectual theme, to
include a strong educational component, to incorporate machanisms
for stimulating the transfer of basic resaarch knowladge £o those
interested in building updm 1t, and to establish linkages with
government, industry, states or other institutions.

Commenting on the 3TCs, Mr. Erich Bloch, director of HNSF,
said:

"Tha Science and Technology Centers are unigue because they
link university researchers, in many cases from gecgraphically
saparate academic instituticns, with other researchers in
industry and national labs, in long-term basic research projects.
One very important benafit we hope to see from this is a much
shorter time span between actual discovery and wtilization. The
fast transfer of knowledge i1s critical to our naticn's ability to
compete in the world market.

"The Centers will foster new knowledge and innovations in
many fields, from cosmology, to biotechnology, to advanced

computing; to superconductivity and other advanced materials.”

Recommenced awards for the first vear range in size from
2900, 000 to more than 54 million. Awards will be negotiated by
MEF and host institutions through cooperative agreements. NSF
support after the first year of the five-vear awards is dependent
cn available funds and on satisfactory progress by each Center.

In creating the STC Program, N5SF followed guidelines set
forth by the National Academy of Sciences. NSF will monitor
prograss at the STCs with a process similar to the one used
successfully to evaluate MEF's 1B Engineering Research Centers.
A comprehensive review after the third year will determine
whether 5TCs will be funded for an additional five years.
Ultimately, NSF could Eﬂﬁpﬁrt successful STCs for 11l years.

o

Forty-eight proposals, deemed the most meritorious during
garlier review stages, received site visits. A 23-member
multidisciplinary raviaw panel scrutinized the 48 finalists, and
resclved that the research envisioned in the 1l proposals
recommended by the director to the National Science Board "was of
the highest guality, and could only be accomplished through the
Center mode." The Board approved recommendations to establish
the following 11 MSF Science and Technology Centers during the
first year at up to the approximate level of funding listed:

moara-
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wersity of California at Berkeley < o ;
Center for Particle Astrophysics '13 i
1,825,000

More than 90 percent of the mass in the universe is
invisible and detectable only through 1ts gravitational effects
on objects that radiate in tha electromagnetic spectrum. Despita
its overpewering role, the nature of this dark matter is unknown.
Under the direction of Bernard Sadoulet, the University of
Ccalifornia at Berkeley, in collaboration with the University of
California at Irvine, the University of California at Santa
Barbara, San Francisco State University, Stanford University and
Lawrence Berkeley Laboratory, will establish a Center wherea
researchers will search for the essence of the dark matter. This
affort will connect particle physics, astrophysics and cosmology
in a multidisciplinary approach to one of the most fundamental
guéstions in science. Center researchers will devote major
afforts to the development of sensitive cryogenic detectors to
aid in the search.

University of California at Santa Barbara
Center for Quantized Electronic S5tructures
$£2.100,000

seientists at this Center will explore novel concepts for
producing extremely small structures in a new generation of
compound semiconductocrs made from gallium, arsenic and other
materials. These explorations could one day lead to new wvery
high speed integrated circuits and to tiny lasers for use in
fiper-cptic circuits, but first scientists must reach a basic
understanding of how the movement of subatomic pagticles is
controlled in these materials. A multidis€iplinary team of
researchers with Sxpertise in surface chemistry, materials
regaarch, electrical engineering, applied physics and condensed
matter physics will pursue this fundamental research under the
directign of James L. Merz.

california Institute of Technology

center [or the Development of an Integrated Protein and
Nucleic Acid Biotechnology

53,050,000

Lezoy Hopd will direct a cooperative effort by Caltech and
Jat Propulsion Laboratory scientists, who will improve upon and
integrate the most advanced technigues in gensgtic angineering,
protein chemistry and data analysis 1n order to develcp new
technology to speed qgggg$ch iﬂ_EEEEFi“ an eng regulaticon.
rheE e efforts should Ultimately open up new possibilities for
understanding, disgnosing and treating diseases at a molecular
jevel. New technology will be in a form that can easily be
transferraed to biological secientists in academia and indusiry.
Projects include development of a new and more sensitive method

—More=
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9: determining how the components aof DNA and protein are
ordered, and new methods for analysis of biologlcal data bases
that will allow scientists across tha country to compare this
gaguence data on proteins and genes.

university of Illinois, Champaign-Urbana
center for High-Temperature Eupercunductivity-
£4,250,000

At this Center, strong emphasis will be given to
understanding the interactions that give rise to high-temperature
superconductivity. participating scientists will probe high-
temperature superconductors to learn more about their structural
and chemical properties, how they conduct, how to make them, and
hwow to shape them into thin films and other usable forms.
Ressarchers at three NSF-funded materials research laboratories
at the University of Illincis, the University of Chicago end
Northwestern University will collaborate with Department of
Energy-supported scientists at Argonne National Laboratory.
Center funds will more than double existing support for high-
temperature suparconductivity at the four laboratories. Miles V.
¥lein will direct the Center.

Michigan State University
Center in Microbial Ecology
1,100,000

Groundwater guality, hazardous waste disposal, plant pest
eontrol, recycling of organic material, and the products of
biotechnology, fermentation and other industrial processes mMay f‘ P
211 be improved through basic knowledge to ba acguired by zi‘ﬁ“hjﬁi'
racparchars studying microbes at the Michigan State Center.
Microbiclogists, soil scientists, molecular geneticists,
chemists, engineers and mathematicians will work together to |
betiter understand the physiology and genetics of microbes, and
how they are affected by thaeir surroundings. This work will /
complement ongoing plans by the U.S. Environmental Protection
Agency im this area. The Center will be directed by James M.
Tiedia. U

Horthwestern University
Center for Advanced cement-Based Materials

§1,750,000 Afﬂﬂ_l.u"

The velue of all cement-based structures in the United
States iz in the trillions of dollars, &F 1S the estimated cost
of repairing existing concrete structures over the next twenty
years. Nonethaless, materials made with cement remain poorly
understood. HResearchers at Northwestern, including Center
' director Surendra P. Shah, in agsociation with colleagues at the
University of Illinois, the University of Michigan, Purdue
University and the National Institute of Standards and
Technology, will study properties and processac of cements and
will establish comprehensive principles for designing cement-
containing materials with improved properties.

=INOre-
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L ,ﬁ.versity of Oklahoma
=

f

nter for Analysis and Prediction of Storms
$200,000

administration scientists will together create better
nabthematical medels for predicting tornadoes, flash floods and
cevere thunderstorms. Although weather prediction has rapidly
advanced with the advent of supercomputer models and weather-
radar bearing satellites, a gap remains in the scientifie
understanding of weather ngennmana thet arise on a regicnal scalea
too small to be accounted For by current techniques of data
collection and analystis. These unpredicted-phenomena genorste
fopdbacks that can sometimes give rise te major large-scale
events, such as the unanticipaled highly-destructive tornadoas
that struck Raleigh, North Carolina, in November. Through use
new ground-based radar and advanced parallel-prucessing
supercomputers, modelers hope to develop and test new
mathematical technigues to explain these so-called "mesoscale”
phenomena that can give rise to damaging storms. Douglas K.
Lilly will direct the Center. e

University of Oklahoma and National Oceanic and Atmospheric
glrebge

Rice University
tenter for Rezearch on Parallel Computation
54,100,000

Advanced supercomputing power is wital to long-term economic
walfare and security, but higher performance now depends on
parallel processing--breaking up computations into smaller
problems that can more guickly be solved by computer subsystems
processed in parallel. However, many older single processor
programs must be restructurec o take advantage of parallel
gystems. Furthermore, these systems can be difficult to test and
debug. Researchers at Rice University, the California Institute
of Technology, Argonne National Laboratory, and Los Alamos
National Laboratory will use Lheir expertise in computer
architecture, programming systems, computational mathematics and
scientific applications to make parallel-processing conpulers
gasier to use, The Center will be directed by Ken Kennedy of
Rice. = e o

Uplversity of Rochester
center for Photoinduced Charge Transfer
£1,650,000

The University of Rochester, in collaboration with the :
Eastman EKodak Company and the Xerox Corporation, will investigate 6*“"“{
how light drives important chemical reactions, including

naturally occurring biclogical processes such as photosynthesis, 35;“E?~i
as well as photochemical processes that are important in

photographic films, copiers, printers, data storage, and

photovoltaic energy devices. These reactions all depend on the
light=-activated transfer of subatomic elactrons from atom to

atom, & process that might be manipulated to create desirable

electronic effects in various states of matter. David G. Whitlen

will head the Center. B | &
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QL-'.:grzrs University
rnter for Discrete Mathematics and Theoretical Computer Science .
g1,825,000 £t

|-f:

Rutgers, 1in cooperation with Princeton University, ATGET Bell qﬁquE?q
Laboratories and Bell Communications Reseaxrch, will establish a =
canter where mathematiclans and theoretical computax goiantists
can not only share findings to advance their own disciplines, but
where they may ultimately contribute to progress in
telecommunications, transportation and computer design and
manufactura. The Center director will be pDaniel Gorenstein.

virginia Polytechnic Institute and State University
canter for High-Ferformance Polymeric Adhesives and Composites
£2,.124,000

; -?{_ma
Tha future of the asrospace, automotive and construction ﬁlf?é
{ndustries, among others, will depend heavily on improved
adhasively-bonded, 1ightweight, composite polymars. Although
high-performance adhesives and composites have been the focus of
research in other technologically advanced countries, until now

no U.S5. university has supported such integrated investigations.

These will range from the creation of new materials, to the study

of maechanical and molscular behavior on a microscopic level

within and batween adhesives and composite layers, to the

measurement and prediction of large-scala mechanical properties.

The Center will be directed by James E. McGrath.

——.
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I would be grateful if you would subatitute the attacWed annex to the

brieling for ACDST meeting 1 February. I believe ,z‘n/a: the Prime Minister's
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A REPORT BY A WORKING GROUF TO ADOST ON THE ROLE
OF THE UK IN GLOBAT, EMVIRHMENT RESEARCH PROGRAMMES

INTRODUCTION

1. Global enviromment change has been identified by govermments
world-wide as an issue which needs to be urgently addressed at the
domestic and intermational level. The Prime Minister chose the
occasion of her address to the Royal Society on 27 September 1988 to
indicate her concern. Global erwiroment change is an increasingly
public subject. The mational and dntemational press carry articles
almost dally waming of the onseruences of the continued use of
serosol sprays, autoncbile emissions, destruction of rainforeste, acid
rain etz. Such articles, whether sensationalist or balanced, both
reflect and reinforce the increased public ewarenesss of thae
ervirarment. Despite the uncertainties which surround predictions for
ermAdronmantal change we need to review existing policies and where
appropriate take new initiatives.

2. AOOST's interest in this field goes back to September 1987 and a

subsaquent comnissioning of a report on the global erviroment from

the Natural Enwiramment Ressarch Council. AOOST reviewed this report
on & November 1988 and set up a Working Group under Sir George Porter
to advise it on what further stepe shruld be taken, The membership of
Working Group is given at Annex 1 of this Feport.

3. The Working Group have addressed most of the major points made by
NEFC in thedr report and they formed the basis of the Group's
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dizcussion. For information the Executive Summary and Summary of
Recrmmerdations of this NERC Report are attached as Anrex 2.

GLOBAL ENVIFCRMENT CHANGE

4. The NERC Report identified two main categories of emdrormental
issues which ocould be termed 'global’. The first of thess is perhaps
more truly global in that it encompasses world wilde changes in climate
ard in the composition of the atmosphere; the 'Greenhouss Effect' and
depletion of the siratospheric ozone layer come into this category.
The saoond is the issue of local erwdrorment chances which are
repeated widely and hence have beoome a global issue, for example acid
rain, deforestation, desertification, chemical fogs. The Working Group
decided that although in many ways these are linked, in order to
adkiress the key issues in global ervivorment, they should limit their
The Group, while sware of comon linksges between these two effects
both in source and effect, concluded that they are distinctly
different.

STRATOSPHERIC CZONE DEFLETION

5. The depletion of the oroe layer has been observed (particularly
ovar the Antarctic the concentration of ozone betwesn 14Em and 185m
vas depleted by ower 95% in 1987) and its sudden appearance in the
last decads or so means that urgent action is required to prevent
hurther depletion. The corsequences of dodng nothing could be
widespread - the effect of W rays unscreened by the ocoome layer will
seriously damage vegetation and humsn and other animal 1ife.

6. The causa of the problem is well known: the Second Report of the UK
Stratospheric Ozone Review Group highlighted the role of pollutants in
tha depletion of the stratoepheric czone layer. By far the most
important of these are the chloroflhwrocarbon (CFC) gases. Tha problem
of ozone depletion is understood in general terms but much of the
datailed atmosphearic chemistry is not. A practical solution to tha




!

probliem exists as far as man made pollutants are concerned. Although
further research will be necessary, the Working Group doubted if
future findings would seriously alter the reguired actions already
identified. The Group considered that this problem was the first
taken by the signatories of the Montreal Protocol to limit the
emission of (FCs are welocomed but the sclentific evidence indicates
that they will be insufficent. The Working Group welcomed the
Gomrmments call for strengthening of the Protoool to oot emissions by
at least B5% by the turm of the Coamtury. They also walcomed the
forthcoming international Conference to be hosted by the Goverrment in
March whose aim is to underline the importance of a world-wide
commitment to raduse CFC's and in particular 4o pursuade lesser
devmloped and newly industrialised countries to play a full part.

7. The UK market for Montreal Protoool CFC's is 62% for asrcsols, 18%
for foams, 12% for solvents and 8% for refrigerents. However, more
important is the world market for CFC's, corently amounting to 960kta
per anmum, which is almost equally split between these four uses.
Substitution of CFC's in most aercsnls is possible using hydrocarbons
such substitution in Eurcpe may be achieved this year. A reduction in
usa for foams of about 50% might also be quickly achieved by
replacement with HCFC 22 and reformulation (although total elimination
will require the development of substitubtes such as HOFCs 123 and
141b). The main uss of CFC's for solvents is for flux removal from
primbed cirouit boards. Mo alternative to CFC 113 has yet been found
but its usa could be reduced by better management/house keeping.
CFC's are at present an essential requirement for refrigerators but
alternative hydroflucrocarbons, in which chlorine is absent, eg HFC
134a, and hydroflucrachlorocarbons of shorter life are being developed
(by ICI for example). Thesa are beirg tested under the "program for
Alternative Fluorocarbon Toxicity Testing” set up by 13 potential
manufacturers and the results are expected in 1993. Considarabla
industrial investmant in new plant will be required if sucessful with
sufficient world capacity then takirg a rumber of years to develop.
Development of replacements for chillers (CFC 11) and display cabinets
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(CFC 502) is several years behind.

B. The Working Group noted that the introduction of alternatives to
CFC's would not be without considersble cost for each different
application (possibly as mach as a tenfold incresse in the cost of
refrigerant but perhaps not an unacceptable incresse in the oost of a
efrigerator unit). This would be a brrier to thedir introduction in
lesser developed comtries. Indeed altemative chemicals may only form
part of the answer and consideration of alternative practices should
not be excloded. Any subaidy of substitutes to discourage the use of
CFC's in developing countries might be a heavy burden for the more
achanoed nations.

THE 'GREEMHOSE EFFECT'

9. In omntrast the'Greenhouse Effect'is much less well defined both in
terms of predicted effects and in its understanding. The rumber of
variables are greater and the possible systems interactions more
complex. Fortimataly the potential implications for climetic changes
are longer term. It is not clear what the overall impact will be on

the UK; some predictions which do not go as far as to include
oconsideration of an increase in sea level as a result of the melting
of polar ioe, suggest that some of these changes may be

locally berneficial to the UK. Howewer, the Group was conoermed that
we should not adopt an insular viewpoint as the ramifications of
international impects could be very significant (eg the chanoos
resulting in extensions of desert areas of Africa, and those on the
wheat growing areas in the United Stabes which might have severs
repercussions for the UK) and lead to an increase in political and
social instability world wide. The nead to improve ocur understanding
of both the problem and processes involved is clesr. What is far less
clear at this stage is the action which should be taken. It was the
Group's view that the intermational response is likely to be reactive
rather than pro-active ie damage limitation/adaption.




INTERMATIONAL EFFORT

10. Prockblems associated with global ervirowment change are, by
dafinition, of intermational oconoern and will only be solved by
intermational agresment and action. In this respect the Working Gooup
welcomes the recent formertion of, and UK imolvement in, the UNEP,/WD
Intergovermment Fanel on Climate Chanoes.

11. GER programmes are carried out by most developed nations. The
USA was identified as the prime mover in all aspects of GER and tha UK
the major cavtributor to GER in Europe. The contribution which the
UK, or for that matter any other one country, can make to the total
GER effort is limited by capabilities and funds available. Tha
Working Group felt unable to recommend either an increase or a
docreass in the corent level of UK Govermment expenditire
(identified by NEFC a&s £29 million in 1988 for true 'glcbal’
research excluding espenditure on satellites etc ) at this stage.
Tha Group acoepted that the UK ocould mot be world leaders in all
fields and recommerded that in order to maintain a significant role
in GER intermational collsboration should continue to be encouraged
wherever possible. In this respect the formation of, and UK
imolvement in, the INEP Intergovernment Panel was supported by the
GrouD.

12. It was noted that the present USSR input to GER was limited in
spite of their potential to provide data from their fleet of
approsimataly 400 research vessals. The Working Group omsidered that
it might be an appropriate time to encourage greaber inmvolvement and
inmput by the USSR.

RESEARCH PRICRITIES

13. For both fields (czone layer depletion and greenhouse affect) the

H:ridrgmmnhﬂeﬂﬂﬁtﬂﬂhighmtpﬂuﬁtywaafmmﬂmﬂng
and data collection proceeding hand in hand with the development of
batter models in order that satisfactory prediction data are availahle
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aﬂﬂemasﬂygamretaﬂmmmtmgﬂ_

14. In relation to research supported by Goverrment on the depletion
of stratospheric ozona, W&u@mﬂuﬂﬂmtﬂﬂnﬂmmﬂsis
gnﬂdtgmtasicmm,ﬂatism-mf@ the work currentiy
underway on atmospheric chemistry. (In particular, for exsmple,
mmmummmgﬁﬂ?mwm
need for more knowledge of the photochemical reactions of €10 and
mmmﬂmmrﬂsatlmmrp&ralmaﬂmmmr@rmmﬁitmaf
ﬂEp:larEtﬁt:EﬂEricdnﬂs.jmremarmMMﬂ‘E
effm!;amﬂntntalnmemlmnnftrqﬂﬂiﬂi:mﬁ:maﬁm
resulting from NOX emissions.

lS.ThaH:rkjngGrmpmiderajthatitmfurﬂﬂp.ﬂvatemm
mﬂntﬂemﬂrﬂa;gﬂaﬂmﬂmﬂﬂﬁtﬂﬂhigmstpﬁmw
slnudmﬂj:membegiumtntredanﬂﬂmﬂntcfaltﬁmﬂmm
existirng CFC's.

14, Inrﬂaﬂmmﬂa'ﬂreaﬂmseﬁffa:t'ﬂeﬂrmpmidma&ﬂmt
some of the major impacts would be on agriculture. It was noted that

nfﬂmrmmhmmﬂnﬂrnmmhadhiguighmﬂﬂm
diffarigge_fﬂﬂimw:iesafcﬂarﬂm;g_a_ntswim&mmm
wmﬂmmmmmadﬁﬁ;ﬂﬂi
eviroment. The Group recommended that such information should be
E@am@mmﬂﬂmmmmmﬁﬁﬂeﬂw&e
new crgenisational structure indicated in paragraph 23.

17. Tmmmﬂﬂtwulstﬂﬂhaﬂmnhﬁtﬁiadasﬂﬂnﬂjm
'mﬂm@'mmﬂmﬂmﬂ,mmmm's
heresigrﬂfi::rﬁmﬂﬂﬂ:mtenfminﬂuﬂhmﬁgtﬂam
rapid. mmm@wmmmﬁsigﬂﬂ
mmmrgmﬂﬂtm:ﬂ:mﬂnﬂdmﬂﬂtmm
not over concentrated on 002, However, they recomended that

primityslu:}g;lbeghmtuﬂﬂinmwﬂmmﬂjﬂufmz

fixation by plants. Other pricrity areas for 'Greenhouoe’ resparch




are the imestigation of:

(1) atmospheric chemistry of 'greenhouse gqases" interaction,
{ii) the significance of tropospheric czone build up,
(1ii) the physio-chemical take up of 002 by ccesans
{iv) the role of phwteslankton,
(w) distribution of vegetation types on land,
(vi) how plant adaptation might take place.
(vii) feedhack mechanisms,
and more genarally
(viii}how the global system might react.

18.The Group further recommended that effort should be deveoted to the
de-lalmtufmuﬂumdau_i.qg; In this respect they had in mind
ﬂﬂﬂmmlmtnfpradicﬁmmpabuitfﬁﬂmmtﬂeafﬁmtaaf
glctaltﬂwatLEEtiseaufl,z,j,ﬂ,degr@cmﬁgT&iemﬂdbe
estimated (for example change in growing corditions, effects of rise
inseuleunldmtnn&lttngnfpnlarim]l. Not only would this
ammaﬁmﬁiwmmﬂﬂmnfmﬂmh:tit
mﬂdalmﬂghligiﬁﬂeputaﬁialmialmﬂmiﬂﬂﬁfmm
industry. mmﬂmmﬁmm
fm&emmﬂdmmmbyrefﬂrmbaﬂtﬂemmﬂftre
world where these conditions already exist. This might encourage UK
Uﬂmﬁymlnmmmmmyatﬂnmmuesf:rﬂﬁmﬁmﬂﬂ
light of such conditions being manifest elsewhere. BExamples of such
slcﬂlsaniba:ﬂmlngieammimwealmadywﬂiﬁeuelmeﬂinﬂum
irﬁluhmtermmugment,nmmmnfagﬁmlhtﬂlpruiu:ﬂm
dmnge,u:ntmlnfpegturgﬁrumﬁ{agﬂmlhmlmﬂnedi:aumﬂplant
breeding eg for salt tolerarnce ete.

19.Hnﬂmﬂlnmﬁmnfminw¢dﬂlmgwﬂlmmmﬂmmﬂmjl
by its very nature be prore to uncertainty. In the short term the
Group therefore recommends that in order to establish which
Industrial sectors will be most affected by global warming the
Cmtmfnrﬂnﬂqﬂ.nitﬂtimnfﬁzima:ﬂmi'rngy (CEST), should
mmmmummmmmmﬂwtimfmmﬂ




Andustey.

EG.TTEGruxpfattIMtinﬂ'abhneamﬂuhleﬂﬂycmLimtprwim
ary authoritative advice on wider issues such as enexgy

conservation, altermative sources of energy, ruclear power, afd policy
etrs. However, ﬂla:,rmﬂdmlmmﬂmﬂﬁﬂa:atemclinﬁtearﬂ
mﬁmtdmmm@atmilamlsmawiﬁamngeuf
dsciplines,

FUNDING OF RESEARCH

2L. Tfeslzeofﬂ‘ﬂlﬂﬁfﬂrtisdifficuit‘mjuigaarﬂﬂﬂﬁmuptﬂd{
note of the figures (£29m) given in the NERC repart. Thery concludad
ﬂﬂt,mmymﬂﬁbm:ﬂm,mﬂmmhermrdﬂmﬂ
fm‘ﬂeﬂinﬂ:eprhmteaamllaaﬂﬂpﬂicm. Private sector
finance is particularly appropriate for applied, 'near market’
research; Memlaimurlzntremardumﬁﬁpnss&lemumhﬁ
Emﬁﬁamﬂmrﬂﬂmalappu:aﬂuﬂmsahmdyteirgcﬂmﬂdmt
by industry. As industry will reap the rewards of such applied
research through profit on new products they should bear the oosts of
the recessary research.

COCFDIMATION

ﬂ.ﬂemm@fﬂtﬂﬁtmxﬂmmmmmuﬂesw
DoE, Sﬂﬂnrmmﬂﬂmﬂmisal&inffminm
r&ﬁ&ﬂr:hintt‘%ﬂalﬂsa:ﬂmmmmﬂihrtiuﬂtnintenﬂtﬂmal

ormanisad in the UK. J!.sanaltematimmegrmﬂﬂﬂtg
dﬂia:mrateslnudl;esatupmactasﬂ-eleadmfmmm
in the UK,

23. Meisap:%tfﬂrthistﬂﬂafmwiaaﬂminﬂﬁ
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mmmmmﬂymmmIMmﬂemmm
organised under MRC. It is emvisaged that the GER directorate would he
rﬁmsﬁl&fmmﬂrseej:gﬁeﬁintﬂfﬂaﬂm:ﬂﬂmmmﬂﬂ
mm:natium{EREfoItarﬂmﬂdhauammLme‘ Since
[—Iﬂiﬂkﬂrywiﬁaﬁrgirgfrﬁnﬂﬂch]ﬁngtﬂhasiﬂﬂﬁﬂs‘ﬂyﬂﬂﬂrm
Prqnaﬂiﬂﬂtasu'epcmﬂﬂliq:'ﬂ:eﬂira:mteﬂtmldmgtupm
Pﬁﬁﬂmﬂﬁ'nlldheamqntahlgmﬁﬂmnmtﬁm@mm&
NERC. mdﬂmwmmddhﬂxﬂemtﬂs&nuﬂﬂm
Comncils, the Royal Society, the Meteorological Office, other
Lovermment departments HEI's, and industry. Preferably it would have
afinite]if&mﬂ&nﬂdh&reviaﬂdaftarﬂb:utﬁyeam.

24. Atﬂlmﬂrlaﬁlnfpﬂmityﬂﬂﬁrmmmmiﬂ'ﬂtinmrhEStt}
ﬁﬂmdmleummmlmﬂmmmmdimt@ study group on
the 'Greenhouse Effect’ existe in Britain at present They considered
ﬂmtt}n_ﬁtmmﬁermmnﬂﬁeﬂmﬂrmhadbameffﬂﬂthﬁm
%mwmﬂmmmgiﬂﬂaﬂhmma
Lﬁaful-ﬂcummtmﬂﬂe‘statenfﬂ'eatt‘.ﬂﬂytherafnremnﬂﬂgj
ﬁ‘EEEnIEELEntEEimL[Ergrﬂqpfﬂrﬂ'E'GIEEM'ﬂEEEfﬁmt:_. This
srnﬂdhaueasﬁuuarﬁ:ﬂm;;a:ﬂurgaﬂ_suﬂmﬂntisﬁunmaﬂ

the Meteorological Office.

25. Fnﬂuy,mmimmmrmﬂatm'ﬂnfﬂnﬂmzahdﬁ
ﬂﬂﬁru.pmﬂtﬂedtMtﬂayslnﬂ_dhepasaaimﬂmd@dwim
EEtwg@themmddirecmratemactaaamr&MmW.
mmmﬁM{mwjmmmfm
to ACOST for further consideration.

SR
26. nnrmmmﬂaﬂu-snfﬂnmﬂmgﬁrm@masﬁuum:
fa}mvermmtrmmdemmdmmefmjnﬂnm

Eln:ldminuturabmtﬂﬂrmrrmtlmﬂcfﬁzm
mﬂ'eiumﬁdiaﬁefuh:m{mralll
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(b) highest S&T pricrity should be devoted to mondtoring
ﬂa‘tac::ﬂa:t:ima:ﬂnnﬂli:g (para 13)

(c) tha main emphasis for scientific research should be on basic
sclence i.e re-enforcing the current effort on stratospheric
czone photochemistry (para 13) and in respect of the
'Greenhouse Effect' (para 17) on:

(1)  improved understanding of (02 fixation by plants
(i1) atmospheric chemistry of "greenhouse gaees" interartion,
(111} H'Eﬁigﬂﬂmmﬂftfqﬂ:ﬁﬂ'ﬂriﬂmhﬂdqﬁ.
(iv] the plysico-chemical take up of (02 by the cosans
(v) the role of phytoplankton,
(vi) distribution of vegetation types.
(vii) how plant adaptation might take place,
(viii)feedback mechanisms,
and more generally
(ix) how the global system might react

{d}arqxrtmthzmtmﬂﬂlfmﬁalﬂmmmtﬂtﬂaramd
mmeraunﬂm'dtmla.ejaslnﬂdbermmarai{pmlﬁ}

fe]affnrtstmldbademmﬂmtrﬂdaﬂ:gmtnfmin
mde_llu:;mfﬂﬁmmmﬂmsafgl:halmﬁmmtdﬂrm
(para 18)

{f}mmmmmmammﬂﬁﬂm
and opportunities for UK industry of global erwirorment
charge (para 19)

EgJHE;rivammm.samlamplaymﬂ'emﬂj:tarﬁ
furding of GER, particularly in relatien to applied research
nf#ﬂdqﬂﬂﬂg!‘e&tmmiwiarﬁamintnmible
substitutes for CFC's (para 21)

ftﬂaﬁﬂﬂiraztnrataﬂnﬂdteset@mﬂnﬂ-ﬂnmmpinesuf




NERC (para 22 and 23)

(i) a working group for research into the 'Greenbouse Effect’
ﬁﬂﬂdbesctupalmgtrﬂﬁ:eaufﬂeﬂtmmsﬁmerm
Woreing Group (para 24)

(1) the NERC Report on GER comissioned by ACDST should ke
passedmﬂmedﬁrgﬂiwithﬂetﬁ.rgupﬂepmpmedwﬁm
directorate (para 25)

27. It is the view of the Working Group that ADDST need take no
further action at thie time other than to ensure that the
recomrendations, given at paragraph 26 above, are passed to the
appropriate Government Departments for action. However, Counc:il may
also wish to consider giving the NERC permission to publish a suitahly
edited version of their Report,

28. In conclusion the Working Group, having had the benefit of the
Mﬂmhmtmﬂmmdimmtﬂaatastmmﬂmmim
two meetings, invite Council o approve the recommendations given in
this Feport,
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EXECUTIVE SUMMARY
The terms of reference ara:-

i) to describe the subject of global environmental research (3ER);

to give messures of tha ismportance of this ressarch for UX
environment, politica, defence, econcsy and soclety;

to describe the main UK agencies' interest and involvement in

environmental research;

to describe the main intermatbional agencies involved in
environmental research and the contacts between UK and

intermationzl sgencies;

to describe the potential for further exploitaticn of
environmental research in the UK.

Eecently expressed concern about the global environment indicates that
man may, as & condequence of his numbera and his demand for resources,
be changing the balance of the global system, possibly irreversibly.
Future prospects For the gize of the human population, end the pressurs
in all countries to reilse living atandards imply that the demands on the
global environment will intensify. It is clear that research now 1is
urgent to understand fully the effects of man on the glcbal environment,
to predict thelir scale in terms of impact and ti=mescale, in order that
acticn to change scme of man's practices is feagsible within the

democratic system.

Ulebal environmental research falls into two categories. The firstc
which is dealt with in this report, concerns research on procedses which
are global in scale and implication and which are likely to have an
effect on a timescale of a year to a century. The asecond, not dealt
with fully in this report, concerns research on local regicnsl phenomena
which are repeated worldwide so becoming an issue of glcbal

environmental concarn.

RESTRICTED




RESTRICTED

Global environment research aiss to describe and Deasure the sources and

Sinks of elements and Substances which circulate within and betwaen the
Elobal sub-systems of the Atomosphere, tha Oessphers, the Biosphers and
the Hydrosphera. Thig @ovement of elementa and substances {the fluxeg)
is driven by tha energy, hydrolegical and biogeocheaicgl cycles and
reveals that the natural global system ig dynamic and varighle although
i1t mey reanin in stable equilibria over long periods of tima. Man, hy
his activities, can slter the balance of the sinks and {luxes within and
between the subsysteas, and may destasbilise the Blobal systea, posaibly,
irreversibly., GER alms to assess the narural variation in global sinks
and fluxes, to agsess the effects of man's activities cn this variatinn
and to develop methods of predicting future natural and man mede

variation in ehe environment,

Although environmental changes in the British Isles in the past have
seldom been aso devere or prolonged encugh to dominate Government palicy,
unlike the situaticn which prevailas elsewhera and particularly in the
Third World, we are now faced with the Prospect of a changing global
environzsent from whose effects the UK ig unlikely to be immine, An
imzediate aim of GER 13 to predict the consequences of changes in the
global environment for the national Environment., Prospective changing
climate patterns and rising sea level ms & result of global warming may
affect the UK in a number of aignificant ways including; innundation of
low lying land and the need to increass coastal defences; saline
intrusion into freshwater resources; changes in egriculture; major
changes in ENergy requiresments and Eeneration of electricity: changes in

transport systems; changes in eivil engineering and building practices
and requiresents,

Concern about the changing global environment will lead to increasing
international regulatory pressure which will affect industry,
Furthersore, industry needs to be informed, at the earliegt apportunity
of what environsental factors need to be teken into account g3 it ia
expensive Fop industry to Bdapt, late in the planning cyele to new
anvircnmental regulationg for its technelogy. 1In the energy supply
industry there i3 an ipmediate need to gake & thorough examination of
alternative Energy sources in order tg plan investment now for
elactricicy Preduction for the nexe 25-30 years, Also, it must be
recognised that our €conomic Interests are not confined to the British
Isles and our 8tanding in the world and our internaticnal industrial
pecformance could well depend on our Bbility to contribute to GER. The
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UK has developed B strong tradicion in the sciences which underlis GER
and the cpportunity now exists to use this expertise to che nacional
advantege. Moreover, opportunities mre likely to erise for us to marcket

| - | A - L L e T - — -
internotionally cur envirosrental RLD expertise.
: .

The possible changes resulting From a changing global environment are
1likely to occcur on timescales comparsble with the timescales of planning
and implementation of major capital construction. A more precise
definition of the effects of global change, based on predictive models
is required il the correct policieal and investment decisicng are to be
made. This in itself is sufficient to justify research on ilspacks and
more isportantly. in the first instance, on the processas of

environzsental change,

The leval of expenditure on GER in both the public end privace gactor is
relatively low in terma of the national RLD budget and only reprasents a
snall fraction of the total Government-funded civil RLD
investment. OF this, only sbout one tenth is devoted to studies of
global processes themselves, meost of the expenditure being related to
local/regicnal research such as acid precipitation. Furthermore, the

research effort in GER in the UE i3 somewhat uncoocdinated.

GER needs to be pursued urgently and internationally since no one
country can afford, or hes access to the territory, needed for all the
regsearch that is required. Failure to participate in international
initiatives will result ultimately in delayed access te the data :
neceggary to conduck and understand GER. Furtherzore, it i3 viktal that
we have cur own independent assessment of the research and predictions
which arise from international and other national programmes and which
could well fora the basis for international (especianlly Eurcpean)

environmental regulation.

The conclusicns and recoz=endations For further action are to be [found

on pages 78-82 of the main report.
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Section 8; Conclusions

Envirconmental chanmge at the global lavel resulting from Man's activitias
can now b& obsarved. The extension of desercs and widespread soil
eroston can be blamed vpon the destruccion of forescs and vegetation
caver and forms of cultivation by man., The rise in carbon diexide,
methane, sulphur dioxide, nitrogen oxides, CFC's and other gases in the
gtaogphare can be ateributed to combuyseion of Foasll fuels by men and to
the release of man made chemicals, There are predictions based on
limited data put into relatively simple computer models which indicare
that these activities may lead to glcbal climate changes of Cemzparatirs,
precipitation and solar radiatiocn. In turn global clipars changes may
lead te melting of the pain ice =msses, to rising sea level and land
inundatien, to saline infiltration of freshwater and the dssrructian of

major centres of populaticm.

The impact of these environmental changes on the UK environment on
politics. the econocay, defence and socisty can be perceived only
lopressionatically and sketchily but sufficiently to Justify research on

these impacts and more lmportantly in the first instance on environmental

change.

CER should aim:

to establisgh the natural variation in the glcbsl environment bark

temporally and geographicslly:

to establish tha interaction of the natural variation with man's
activities and so eseablish the variaticn in the global environmant

actributeble to man;

to develop the capability of predicting natural and zan-pade

variation;

to develop means of reducing, preferably eliminating, tha

undesirable espects of man's activities,
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GER will inwalwe:

lang term earth chsecvation of environmental phenomena Fros
satellite, aircraft, ships, submersibles and land based crafc and

from instruments and rcbots;

on-site experisentation;

data capturs, reduction, analysis, storage and interpracation:
computer and software development:

modelling of global systems for the purpose of predicting futura

Environmentcs.

GER peeds to be pursued urgently and internationally since no one eounkry
can afford, or has sccess to the tarritoery, needed for all the research
that is required. The UK, 8s a sajor trading natien, will be mffected
directly and indirectly by the environmental changes should they cccur.
The UK science community should thersfore participate in GER in order to
maintain the skill and the understanding of globsl research and to he
able to advise obfectively politicians, industrialists and the publie on

these issues.

CER i3 a pultidisciplinary strategic activity which will peed to ba
funcded by government gsince it is either too spaculative for industry ar
the results relate to satters such as defance, health, infrastructure,
land conservation, international affairs snd flood control which are the

province of government,

UER is being pursued internaticnally largely chrough ICSU and WMO in
which UK scientists are playing an active rols. The Royal Sacisty
Arcanges A national committee for the WCP, The new IGEP undar the
Auspices of ICSU is being planned. The UK has a national cosmittes
established by the Royal Sociaty and UK scientists are clesely invelved
in the planning phase of the progremme. The UK should aim to make &
Significant practical contributicn to the IGBP during the active phase.
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91, GER is being pursusd nationally. The principal azenciss are:

cha NERC which suppoarts relevant research i1nm 1S 1nstiftubes and im
Universities. [ts meiln areas of incersest ars atmospheric scienca,
occeanagraphy, hydrology. geology &f palasoclimate,; climate [mpact on
land, vegecation, animals and water supplies. and earch cbservetion
from satellites, It elso Supports a majf? poler programme with much
af relevance on ice and clisate. It is the l=sd agency for the UK

invalvemant in the ocean drilling programme.

the Metesorological Office which carries out major resaarch on
ptmogpheric science, metecrology and weather/climate modelling of
warld claga, It carries s major responsibilicy Por involvement of

the UK in tha WCP.

tha SERC whizh supports basic physics, chesiscey, biology,
mathenatica and computer science nacessary to support the more
strategic research of NERC end the Met Office. It also supports
scae atmosphecic science and & major prograsme of space
instrumentation and data handling and analvsis For earth

obhservation.

There 43 no one major focus for CER nor is there an sppropriece
co-ordinaticon mechanism for either the relevant activities in the public
saector nor for the public-private sector interface. MERC would be willing
to establish such a focus in conjuncticn with 3ERC and the Meteorclogical
Office [1if they sre willing) provided sufficient resources cen be found.
The focus might take the form of 8 "Directorate” in which Ftere are threa
main players but which will aia to encourage funding and participation
from a wide variety of public end private sector organisations. 3Such a
"Directorate” would require a Stearing Commictee drawn from the =ajor
funding bodies., The firat task of the Comaictea would be to draw up a
conpleta statement of ralavant existing UK research and to identifly sajor

new areas for funding.

Expenditure on all categories of GER in the UK is estimeted to be about
£98m per vear at present of which E8%n comes from public funds and E9z is
spent by industry. ©OF this cnly E29m 18 concerned with global process
studies, most of which 13 Funded by the public sector. This seems A small

sum in relation to the likely consequences of environmental changa for

the UK.
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In the shert term {over the next year or so) the UK GER prograome should

ba develepad to include:

1) maintenanca and extensian of on-going tiwe-series observations (=g
Stratospheric czone, continuous plankton recorders, tide EAUges,
@cological, hydrological and metecrological data collection]. This
sctivity requires new instrumentaticn, some co-ordimation of
existing cbservations and more linkage to internationsal networks

espacially GEMS,

continued support for reseerch in the Antarcrie and the davelopaent
of a cooplementacry but smaller Arctic pragramme in view of the
sensitivity ol polar areas te envirommental change [a prograsoe of

sbout £im per year would be significant].

developoment of major marine science Prograzmas aspecially in
research institutes and univergities ta allow UK involvement in the
WOCE: to develop the BOFS as a contribution te JGOFS: to develop
ocean modelling such as FRAM; and to develop ocean absacrving
instruments such as AUTOSUB. [To =aintain the NEAC marine fleet and
to develep these programmes NERC needs a capital injection af ElZ2a
to maintain and equip the research Flast plus an increase in

1 Fecurrent expenditure of E3m per year].

iv]) development of university centres for atzcspheric scisznces, gealogy
of global change (palmecclimate) and for climars changs impact
studies [NERC has indicated that thess centres and research reguire

Bbout £3m per year to establish and run],

developaent of global atmospheric scala zmodelling linked to ocean
‘models by the Meteorological Office and by NERC in the universities,
[NERC has indicated & need for about Elm per year for this activity,
The Meteorological Office requirements mre not known ).

development of the satellite remogte Jensding and earth obsepvation
programzé. This will require the launch of ERS-1 the development
of a datacentre and a launch of ERS-2 followed by some fora of

involvement in the Polar Platform. Access to daeta from a range of
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satellites and prevision For new instrusments will ke nesded. These

t i douvbrful

el

activities are funded by the BR5C, SERC and HERC. I
L sulTicient Fund3y are availabla for thig alsment of the CER

programme .,

devalapment of a number of studies on the impect of global
enviraonmental change an energy, dafence, polities, society, and chea
econony [ these should ke funded jointly by ESRC and MERZ and funds
of the order of £im will be needed].

|
development of studles of the long-term iapscts an crop and Forest
growth, wildlifae, freshwater, water supplies and sea lavel. (MERC
and AFRC would be involved and £1M per yesr would be appropriate
now, rizing as and when the eclimatic change =ffects become better

definad] .

In the longer term the GER progremmes should ba developed by the proposed

Directorate who should be seeking particulacly to identify other man mads
environeental effects apart from those atteibutable to CO, and the

‘greenhuuse’ gases,
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CONFIDENTIAL

10 DOWNING STREET
LONDON SWI1A 284

From the Principal Privale Secrefary

ME. FAIRCLOUOGH

MRC CLINICAL RESEARCH INITIATIVE

The Prime Minister has seen the note attached
to your minute of 27 January. Having read
it, she commented that it iz no wonder that
the MRC are short of monevy for basic research.

(ANDREW TURNBULL}
30 January 1989

CONFIDENTIAL
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MR TURNEIILL 27 Janusry 1989

gz Sir Robin Butler

Mr Wilson o
ﬂ?lf'ﬂ LI~ elen Uty O

/
o S i

ACOST MEETING: 1 FEBRUARY {;zt,u,: N A

e

1 enclose a briel for the Prime Minister's use at her meeting with ACOST next

Wednesday,

2. In your minute to me of 23 January you asked me to send you some background
material aon the MRO's Clinical Research Initistive. I ettach a separate note

JOHN W FAIRCLOUGH
Chief Scientific Adviser




MEDICAL RESEARCH COUNCIL CLINICAL RESEARCH INITIATIVE

Pogition as at 26 January 19839

Note by the DES

The Proposal

I. The Medical Research Council (MRC) has proposed a major new
initiative to reverse the steady deterioration in the national
condition in UK clinical ressarch over recent years. Among the
several pu:tners-ga which UK clinical research depends - the MRC,
the universities, the WHS, DoH, DES, the charities, and the
pharmaceutical and biotechnological industries - the MRC has the
major responsibility for the well being of UK publicly-funded

¢linical research. The initiative aims to remedy the two main

defects: unacceptable delays in applying the considerable
achievements in basic science to clinical medicine; and

inadegquate recruitment of talented doctors into clinical

research.
——————

£. MRC currently spends about £38M pes on clinical research.
About a third goes to thea two major centres - the Royal
Postgraduate Medical School (RPMS) at Hammersmith, and the MREC's
Clinical Research Centre [CRC) at Nurthwick_agik. Twothirds goes
to the teame outside these centres. The initiative is a major
component of the Council's strategy for clinical research.

Increasingly the attack on elinical problems needs to EHEEEE‘thE

QEEEF EEiE@EE disciplines; conversely, new scientific
understanding needs to be fed into the eclinical disciplines.
Numerous individual teams secure this relationship for particular
diseases. The need now is to create a new national centre that

will achieve this nruss—fertilisatfE;MEEE;;ETEEET;HEHEREH;a

larger scale; and will ensure that it is carried through intc the

1




training of voung clinicians and of the future cadres of top-rank

p——

clinical researchers.

3 For a numbar of reasons, some inherently structural, this
synthesis and transmission has not been achieved by the present
structurs of two major centres. The Council wante better value
for money. After long study the Council has proposed the creation
of a-single national centra of excellence, building om the
existing strengths of the Royal Postgraduate Medical School and
of the CRC, and a substantially strengthened force of basic
ecientists. The choice of Hammersmith, compared with Northwick
Park, a green field gite or some other location was based on a
thorough opticon appraisal by management consultants overseen by a
group under Bir Robin Nicholson. The decisive factore were the
link with postgraduate teaching, in which the RPME has an
international reputation; the distinctive structural

relationship it has with the NHS through its Epecial Health
Authority; and its record in winning support for research from a

variety of sources.

4. MRC expects the running costs of the new centre to be met
from within existing allocations (their own, from the UFC, and
from other sources), with some savings and much improved wvalue
for money. The initiative will require Eﬁiqfapit&l investment,

——
beyond the scale of what the Council can find from its present

 aha-plaffied allocations without Unacesptablé damage to other Hiyh
priority medical research. As with other major Research Council
restructurings, the Council, through the Adviscry Beard for the
Research Councils (ABRC), has made a PES bid.

. P NP

B The capital cost of the scheme was initially put at about

f;%EEE; In the view of the ABRC and DES this was teo large a bid.
They asked the Council to reduce the cost by phasing; and to put
forward a first phase that would be worthwhile in its own right,

without prejudice to any possible subseguent development.

2




Accardingly the Council submitted a reduced proposal estimated to
cost about £50M at 1988 prices, phased over & years. They have
undertaken to find a fifth of this cost from private sources and
from the disposal of other capital assets. This investment would
provide about 13,000 sg m of new space equipped to modern
standards for research and teaching, and some upgrading of
existing facilities, The refurbished and enlarged premises would
accommodate some 1,200 staff and 600 students - an increase of
about 20% in the present complement at Hammersmith.

6. TE;nﬁBRE Etrangly suppurta thE inltiﬂti?ﬂ It has
IE”UmmEﬁdéaJ;n &llucatldh“bf £EH to the HRC_IE_lﬂﬁgfgﬂ for a
detailed feaalhilltr study and some advance work. It will make a

f:;fﬁff recommendation in Hay on the allocaticns needed in later
years, based on the costings in the feasibility study.

o Detailed work nesds to proceed, in parallel, over the
coming months on the building specifications, the scientific and
clinical programmes, and on arrangements for governance and

management of the new centre. The MRC and its partners in the

scheme have in place a strong planning structure to oversee these
developments on which all of the parties are represented

including the two Health Authorities - Hammersmith and North West
Thames. There will be cluae cunaultatlﬂn with the Harrow UHR ovar

R e

fcas of hdrawa’
the consequefices of the'HHC' “withdrawal from Hnrtﬂﬁick Park
f _F'_'_'_,.o-"'-'_ '_'_Fﬂ_,-‘-’ M e ke R a——-"'ﬂk_._ﬂ"_‘w,‘

Implications for DoH, the NHS and Northwick Park

8. The proposal has the support of DoH. In the early years
cost consequences for DoH and the NHS are small and containable.
Any implications in the later stages would be considered within
the longer term plans for the future development of the
Hammersmith Hospital. The conseguences for the services provided
by the Health Authorities will be clarified by the more detailed
planning to be set in hand in the coming months. The planning

3




organisation will provide the mein means of Securing co-
ordination of research and health service strategies. The rundown
of CRC at Northwick Park will be managed so as to minimise the
impact on patient services. It will be monitored jointly by the
RHA and the MRC, with the parent Departments. The aim will be to
match the pace and extent of redeployment and the liberation of
gpace to the raticnalisation of facilities in North West London.

The Harrow DHA and the RHA are examining how space released at
Northwick Park might contribute to this rationalisation. (The
modular design of CRC accommodation allows for conversion to

hospital use.)

Pregent Policy Pogition

I Mr Baker is currently considering the ABRC advice. Both he
and the Parliamentary Under Secretary, Mr Robert Jackson, nhave
had detailed briefings from the MRC and discussions with them,
and separately have visited each site. Mr Baker and Mr Clarke
have corresponded on the proposal and Mr Clarke has agreed that a
centre of excellence at the RPFMS will capitalise on the gchool's
international reputation and offers the best prospect for re-
establishing a leading UK position. He has stressed the need,
fully accepted by the MRC, for the Council to work closely with
the three Health Authorities mainly concerned so as to manage the
pace of rundown of CRC to minimise impact on patient services. He
has expressed his hope that the project will go ahead.

10. 'Mr Baker will shortly consider a submission offering advice
on the timing and nature of an approach to the Prime Minleter,
the Chief Secretary, and other Ministerial colleagues.

Department of Education and Science
Z6 January 1989
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ACADEMIC PRIZES

You may be interested to see the attached in view of our

discussion about academic prizes last night.
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Fuzzy computing felt to be the
next step in Tokyo

Tokya
Japaw's Ministry of Intcraationil Trade
and Industry (MITT) has persuaced & vast
consordum of Japanese companies (O
invest millions of doltars into establishing
a mew centre for research and develop-
ment on fazzy computing

The decision 1521 up the facility, catled
the Laboratory for Intcroational Furzy
Engincering Rescarch (LIFE), was made
at a meeting of MIT] officials and industry
representatives on 11 January. According
1o & report in the Nihon Keizai Shimbun
(an economic newspaper), 42 companies
— including Toshibn, Mippon Steel,
Himachi, and Toyota — will each contri-
bt Y100 million (S800,000) to LIFE.
The pr‘:"jtl.".. notk rII1'.-\_'i!'-l'.'|:1]}'|:I'!|' RATTT. il
he chaired in alternating two-year shifts,
beginning with Hitachi, The centre,
scheduled o openin April in Kannai near
Wokohama and expected o operate forsix
yoars, will be staffed by some an
researchers drewn from industey and will
eonduct joint research with povernment
mational  laberatories  (lor  examiple,
Tsukuba's Electrotechnicol Laboratory)
and universitics (specifically. Tokyo Insti-
tute of Technelogy and Kyushu Institute
of Technology). MITL also plans 1o e
lzborate with foreign universitizs and
research asssoclations in countries such 25
France, the Upited States and West
Germany, Patent rights will be held by
LIFE and beensed to non-members, bt
fuzzy algorithms will be made freely avail-
ahle.

Fugey compuling is bosed on fuzzy sel |

theary, first presented in 1965 by Profes-
sor LA, Zadeh, a US mathematician at
the University of California at Berkeley
who is now chairman of the Internatsonal
Furzy Systems Amocation  there.
Wheseas conventlonal digial computers
operats on the binary $¥sicm, fuaey com-
putcrs can form concusions frism imprecite
data (such as ‘faster’ or ‘nof ¢o hot'), treal
ing such input as having o vahw some-
where in the contimuum between zero and
ane. Proponents of fuzzy theary hold thit
these characterisitics will allow [uzzy
computers to process information i a
manner analogous to the bram.
Considerable research on fuzey com-
puting has already been carried out in
Jupan, and fuzzy programming on con-
ventionnl computers. s wsed 1o control
tratn speed in a subway in Sendal, & city
north of Tokyo. At Kumamoto Univers-
itv, Associate Professor Takeshi Yam-
akawa has developed n fuzzy micro-
computer chip set in collaborarion with
COrmron Tateisi Electronics Company, OF
the two chips, the “rule chip” draws isfor-
ences fram mdistinct data; the *deluzzihic

chip” comverts inferred conchesions mio
anzlog numerical values. In Seplember
15K7, the US Mational Aeronautics and
Space Administration (RASA) asked
W amakawa iF it cotdd use his lechnelogy in
controlling actitude and docking in the
space shuttle. Yamakawa i said to have
agreed on condition that the chips be sad
solely in civilian applications.. MASA i
gaid 1o have complied. Sometime this
spring—after MASA completes its evalu-
ation = Yamakawa intends [0 com
mercialize the device,

“What we are intcrested in falls wmio
three categories”, says MIT] spokesmin
Taizo Nishikawa, deputy director of the
Electronics Policy Division at the Mach-
inery and Information Industries Bureau,
“fuzzy control, such as the Sendui system;
Fzzy tnformation processing; and abreca-

tion of ey hardware — for examp
fuzzy chips — that wifl be used to evalus
our basie research in the frst o oo
egorics,”

“There is a very broad range of applice
tionsd for By computing”, copbmuc
Mishikawa. “Industrial applications includ

imags processing, plant management, an
robotic  conteol.  Secial  applicator
nclude medien! dizgaosis, weather fon
casting and asronautics control.”

I'he scope of the industrics from whi
member companies come is guite broa
ac are their specific interests in fuz
applications. In addition to the steel, ¢l
troics and aulomotive industfics repr
sented by the companies listed carlic
members mclude computer softwar
houses, chermical companies, elecimc
appliance and consumer  elecironi
manofacturers, transportation compa
ies, an electric power ufility, and — v
anusual for a MITI technology projeet

a Tokwo securities firm,
Stuart M. Dambrot & David Swinban

This year’s prize season gets under way

Iandon

Ronpwro Poljak of the Pasteur Institute in
Paris, Walter Schaffrer of the University of
Zurlch and Grepory Winter of the Medical
Research Coilf : s
Riologoy in Cambridge are to share the 1983
Lauis Jeantet Prize in Medicine, awarded
for outstanding blomedical rescarch in
Western Europe. All three are selected for
their contributions fo immunology, and
gach will receive about one-third of the
£0.75 million prize, plus £30,000 pocket
maney.

Poljak is cited for his contributions to
solving the three-dimensional structure of
antibedies, and will use his price money o
improve the compuling and graphlcs
power available to his group, and for new
area detectors for his X-ray diflaction
eguipment. He hopes to solve the structure
af o lysozyme idictope—anti-idiotape cam-
plex. Schaffner will invest in an istomated
cell-microdnjection  apparatus. and &
funrescence-activared cell sorter, both to
enohle his growp to stady the relevance of
DNA methylation to the expresion of
genes, particutarly the antibody genes for

% [aboratary of Mokecular

which he is cited.

Winter is rewarded for work oo engine
ing antibody molecules, and hipés
finance a project he has been hoping
" underiake for some years — to design
antibody malecule to bind specifically to
antigen of known three-dimensional &l
fure, Winter has also won the 199 Ei
von Behring prize given by the Phili
University of Marburg, Fle wins the £6.1

prize for his contributions to the mislecy
binlogy of the development of lun
eonachianal antibodies.

The 1989 King Faisal Inmternati
Prizes. each worth £0,5 million, have .
just been announced, The medicine pris
ghared by Robert Edwands of the Unives
of Cambridge and Luigi Mastroianni of
University of Pennsylvania Schnal
Medicine for waork that had meade humna
vitro Fertilization possible. Themdor Hin
whis has recently moved from Stan
University to Munich University,
Ahmed Fewail of California Institut:
Technology, share the science prize |
year physics) for their laser studies.
| Perer Mewm

Pediak (lefth, Sciafiner aad Winer: thee frmne spElem pays hapdaomas divitlemds
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PRIME MINISTER 27 January 1989

BRIEF FOR ACOST MEETING: 1 FEERUARY 3.00 PM
ATTENDANCE

7 A list of those attending is at Annex A together with a
seating plan to help you identify members. The three scientists
giving presentations on thelr Research Centres - Sir David
Weatherall and Professor Jack Baldwin from ﬂufnrﬂvgﬁalﬁ;afasanr

—————

Naewille Richardson from Liwverpool University (plus the Vice
Chancellor of Liverpool Graeme Davies) will be sitting behind the

table to your right. They will leawve after the discussion on the

firgt agenda item.
ARBSENTEES

B Four ACOST members will be absent - Andrew Baln (Group
Economic Adviser to tha Midland Bank), Tony Harrison, (Chairman of
Northern Engineering Industries), David McMurtry, (Chairman of

Eenishaw and Sir Peter Swinnerton-Dver (Chairman of the University

—

Grants Committee).
HEW RACOST MEMBERS

. Two new ACOET members who have been appointed since your last
meeting will be present. They are Frofessor Thomas Elundell, from
Birkbeck College London and Professor John Robertson from the
University of Edinburgh. S e




AGENDA

4. It was agreed at your meeting with Sir Francis Tombs that the
Fature Work of ACOST should not feature as a separate item om the
aganda. Points on this wuld be left to amerge throughout the
afterncon's discussion.

i There are therefore cnly two substantive items on the agenda

flagged at Annex B:-
Three Examples of Interdisciplinary Research;
Global Environmant Research.

HANDLING

6. Sir Francis Tombs will start the meeting with a few words of
introduction end will then invite you to take the chair.

GENERAL POINTE ON ACOBT

Tia You may like to begin with some opening remarks about
developments since you last met ACOST on 11 April 1988:-

a) ACOST provided their annual advice last May on S&T
| priorities. They recommended a shift from near market //
i R&D to support for basic and strategic science:

the GCovernment followed this advice. The Chancellor
announced in the Autumn Statement last November an extra
£130m for civil science and technology in 1989/90. The
main increase (£95m) was for the science budget where the
Advisory Board for the Research Council advises on tha
distribution of funds; as a result the Science Budget for




1989/90 is 11% higher than that in 1988/89 in real terms.
The Autumn Statemant =ald that: "This substantial
increase reflects the importance the Government attaches
to basic and strategic science and its policy of
redeploving resources to these areas from those near to
the market which are properly the responsibility of
industry.";

the Public Expenditure White Paper due for publication
bafore the ACOST meeting (on Monday 30 January) will show
an increase of £70 million for civii_EEIEHEE and
tachnulﬂgy Ean;EI;arﬂ in 19890/91 over r the amount shown
1n lnﬂt ynnr s HHEEE_EFFEE- The total amounts for civil
and defence RED for th;H£EIt three financial years are
roughly constant in cash terms:- £5;514m, £5,440m and
£5,430m - significantly more than the estimated ocutturn

for 1988/89 of £5,140m;

raflecting the 'S' in their new title, ACOST should
concentrate particularly on scientific priorities.
Priorities should be built around excellant people, L
bureaucracy should ba kept to a minimum and the system 'H
must cater for the support of small scale work; ,'J

ACOST also has a role to encourage industry to spend more

on R&D and leave Guvarnmantréﬁﬁaa;i_¥5r the long term
work, far from the market.

ITEM 1: THREE EXAMPLES OF INTERDISCIPLINARY RESERRCH
8. The purpose of the presentation is for ACOST to explore the
disciplinary Research Centres (IRCs) and tn review the wnrkings of

the IRC arrangaments. ACOST were asked specifically for advice on
IRCs for last yaafTE'prinrities advice.




Background on IRCs

9, The case for IRCs was first set out by the ABRC in its

strateqgy advice in May 1987. The following six IRCs were started

in lgﬂﬂﬁanﬂ provision remains for two more. (Tha thrae which are
- —————

—

to ba presanted at tha ACOST meeting are highlighted):-

Superconductivity Cambridge (SERC)

Molecular Science Oxford (SERC with MEC interest)
Enginearing Design Glasgow (SERC)

Surface Science Liverpool (SERC)

Semiconductor Materials Imperial College, London (SERC)
HMaolecular Medicine Oxford (MRC)

10. The ABRC recommended a further programme of IRCs in their
advice on funds for 1989/90. The details of the PES settlement
have now been agread with the Chief Secretary. This includes
provision for a further 9 IRCs but this is on the understanding
that there is then a pause in the IRC programme and that ABRC

conducts a thorough review of IRCS during 1989, The nine further
S — ——

IRCs approved ara;-

Transgenic Animal Biology Edinburgh (AFRC with MRC
interest)

Microsocial change Essex (ESRC)

Call Biology London [(MRC)

Macromolecular interactions Cambridge (MEC with AFEC and
SERC interests)

Population Biology London (NERC with AFRC and
SERC interests).

There will alsc be 4 SERC centres, still to be selected from a
short list. Some of these centres are called IRCs; others (eg tha
Institute of Molecular Medicine) are not. The establishment of




Joint IRCs 1is helping coordination and cooperation between the

1

Raessarch Councils.

11. IRCs still consume only a small percentage of acientific
expenditure. Tha present group of IFCs will acount for only about
1% of total [(ABRC and UGC) scientific eaxpenditure; the 17 present
and planned will consuma about 2% of tha budget.

Handling of Presentation

12. The arrengements which Sir Francis Tombs has made are for

Sir David Phillips to introduce the subject and for the three
heads of the IRCs to make their presentations. You may like to
suggest that general discussion be held over until after the three
presentations and that questions during the presentations be
confined to matters of fact.

13. Thae order of events is then:-

Sir David Phillips to introduce

Sir David Weatherall Ingtitute of Molecular
Medicine, Oxford (see flag
at Annex C)

Professor Jack Baldwin IRC on Molecular Science,

Oxford (see flag at Annex D)

Profeasor Neville Richardson - IRC on Surface Science,
Liverpool (see flag at Annex
E)

Professor Richardson's Vice Chancellor, Professor Graeme Davies,
has asked to attend the meeting to answer points about the place

of the IRC within the University. R

e = -

= e




DISCUSSION

14. Sir Francis Tombs would like to make some concluding remarks
before the general discussion. We Know that Professor Peters,

Sir George Porter, Sir Graham Hills, Alan Rudge and David Smith
would like to participate in the discussion. Questions which you

might like to raise are:-

a) need for a speclal initiative Hava not researchers

across disciplines been collaborating without need for
gpecial mechanisms?

criteria for selecting IRCs How far is priority given
to the quality of the scientistg?

— —

rules and regulations How much freedom does the

Director of the Centra have to manage the operaticon?

lifespan What arrangements are there for ensuring IRCs
do not develop a life of their own? =

duplication How far do IECs involve the provision of

new buildings and equipment? Is there not a danger of
duplicaton with existing facilities?

links with industry How do we ensure IRECs do not become
centres for carrying out research which industry should
be funding?

ITEM 2: GLOBAL ENVIRONMENT RESEARCH

15. This is on the agenda so that ACOST can tell you what it has
been doing on thi= subjact since September 1887.

—_— B e | —
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BACKGROUND

16. ACOST's interest goes back to September 1987 when they
agreed that there should be a review d?_aiﬁballéﬁairnnmental
research, particularly the role which the ﬁE should play. In
March 1988 the Natural Environment HesearcE_Caunéii_ﬁas

e —

commissioned to undartake such a review ¢nnﬂu1ting widely both the
- ————y e e

publlc and private secturs Thelir report was submittad to ACOST
in October 1988. AEDET reviewad the report in anemner and set up
a Working Group of ACOST members under Sir Eemrge Porter to advise

it om what Further steps ‘'should be taken. The Gthﬂr members of

the working group haﬁé_hééﬁmﬁgﬂfassﬁr Blundell, Dr Oliver, Sir
Dawvid Phillips and Sir Charles Reecsa.

———

17. The Working Group has now produced a report and its
recommendations are due to be considered at the ACOST meeating
earlier in the day on 1 February. The report is flagged at Annex
F. The main recommendations arer@t paragraph 26. ACOST Hill ha?E
bean asked in the morning:- # kil n

a) to consider the Working Group's recommendations and where
sulitable ensure they are passed to the appropriate

—
Government Department;

to consider authorising MERC to publish a suitably edited
vargion of their Report to ACOST,.

—

18. The recommendaticnzs in the Hmrking Grnup g report on improved
coordination of UK reseurch into the global envirunment { the
puasiﬂig‘}ﬂgagfiun of B8 dEdiﬂﬂtﬂﬂ Directorate in NERC and the
formation of a working group) will have to be considered in the
context of the work you asked me to carry out at your meeting with

Ministers on 12 January.

.'"l
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HANDLING

19. 8Sir Francis Tombs would like an opportunity to open the

discussion. 8ir George Porter will then ba ready to give an oral
prasaentation on the conclusions of his working group.

DISCUSSION

20. You may like to enguire what acticon ACOST decided to take at
its earlier meeting, if this has not already been made clear in
the presentation. We understand that Professor Blundell, Sir
Charles Reece, Dr Oliver and Sir David Phillips (the other
membars of the working group) would like to participate in the

general discussion. You may like o pursue the following polnts:-

a) tTimescale of raseaarch Thera is a trade off batween the

length of time series data and the degree of confidence
required from the projections. Certainty about a
temperature rise within a broad range can ba achieved
more guickly, as can projections on global as opposed to
regiocnal impacts. You may like to explore this;

continuity of data  Projections will depend on a

continuing source of data from ground and satellite based
chaservation. Looking from an international perspective,
will sufficient data be available?

international and national efforts UK cannot contribute
more than a small part of the total effort. How does
ACOST gsee the balance?

goordination of UK effort In paragraph 23 of their
Raport, the ACOST Working Group say that one possibility




would ba the creation of a Directorate in NERC.
other posgibilities has ACOST considered?

NEXT MEETING

21. You suggested to Sir Francis that you would like to invite
ACOST members to lunch for the next meeting and bring in a number

of scientists to talk about their work. You may like to end the

meeting with this suggestion. 1 am sure it would be warmly
wvelcomed by ACOST members.

P

!
|

JOHN W FAIRCLOUGH
Chiaf Sclentific Advisar
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CONFIDENTIAL

THIS DOCUMENT IS THE PROFPERTY OF HER BRITANNIC MAJESTY' S GOVERNMENT

AST{B9110th (Main) Meating COFY NO
1 February 1988

ADVISORY COUNCIL CON SCIENCE AND TECHNOLOGY

MEETING to ba hald in Conference Room A
Cabinet QOffica,. 70 Whitehall
on WEDHESDAY 1 FEBRUARY 19B9 at 3.00 pm

{Please note the change of Lime)

REVISED AGENDA

CHAIRMAN'S INTRODUCTION

THREE EXAMPLES OF INTERDISCIPLINARY RESEARCH

GLOBAL ENVIRONMENT RESEARCH
Oral report on his Working Group by Sir George Porter

Signed Dr C C BRADLEY Dr W M HOWARTH
Mr P D FINCH Mr C R SEARLE
ODr D J wan REST
Cabinet Cffice

27 January 1939

Mote: Apologies and queries please to the Registry: 01-270 0105

CONFIDENTIAL




Inatitute of M::-l-&::ul_a_}'_]':-!_[_a_l:_l:i.:ina_,_ Univerai_i:;,:f_ _n:!-_f_' Oxford

r 2

cl Area
Tha Institute undertakes clinical research in association with the John Radeliffe
= i = = - - g (s e =]
Hospital, with a special emphasis en applying the modern techniques of molacular
biology, immunclogy, and cell biology to such research. The work includes

research on inherited diseases {muscular dystrophy, thalassaemla), disorders
e e

g i . T T g : = T e I
involving immune mechanisms [diabetes, asthenia gravis), infectious diseases

(meningitis, HIV wirus, and malaria) and cancer {cellular mechanisms involved in
the development of tumours),

Funding

The Institute operates as a "Research Hotel", that is it provides space and
facilities for groups of researchers whose work is related to its common theme.
The accommodation consists of a refurbished existing building plus an extension
which will be completed in March 1988. The capital cost of this accommodation
plus initial equipment is £7.6m, of which MRC are providing £2.7m and the

L —— il

Imperial Cancer Research Fund EZ2.6m, with the remainder coming mainly from

other medical charities. The running costs when fully operational will be £1.6m pa,
—

of which the MRC will provide about £lm, the remainder coming from the TICRF

and other medical charities,
Director

The director is Professor Sir David Weatherall FRS (55), Nuffield Professor of

Clinieal Medicine, University of Oxford. Bir Da.-'uj,d qualified in medicine at

Liverpool University in 1956, spent two years in Liverpool hospitals, and then two

— Ty ——— ey

years with the Royal Army Medical Corps in Singapore and Malaya. He worked in
the USA in the early sixties az a Research Fellow at John Hopkins University. He
returned to Liverpool as a lecturer in 1965, and was appointed Professor of

—_—

Haematology in 1971, He moved to his presenl post in Oxford in 1974.
e —

Other Staff

Other leading sclentists who are undertaking work within the Institute are

Professor E R Moxon, Department of Paediatrics; Professor A J McoMichael,

=

Department of Tmmunology: and Professor A L Harris, who will be moving to the
Centre later this year from the Chair in Clinical Oncology at Newcastla
University. When fully operational the Institute will have a core staff of about 50,

———

plus an additional 20-30 staff on limited term contracts.




IRC on Molecular Sciences, University of Oxford

Subject Area

The Centre undertakes research into proteins, and their interactions with other
e

molecules to control biclogical functions. Specific research areas under

investigation are protein folding and specificity, blood clotting and i hTiﬂ':?l':‘-‘illL'HJ[

immunology, ]"Eignal r.ranﬁ-:iu::tjnn,’(ﬁnlaeza,;a.nd enzymes cof secondary metabolism,

Funding

The initial period of funding is for six years, starting 1 October 1988, Over this
o T
period SERC are providing £6.3m; MRC £1.1m; and UGC EZ.6m.

Director

Tha Directar is Profasscr J E Baldwin FRS (50), Waynflate Professor of Organic
Chemistry and Fellow of Magdalen Caollege. Professor Baldwin was educated al
Imperial College, London and E-.:l &-?Ec:ut'EEhip at Imperial College before goling
to the USA in 1967 as an Assistant Professor, Pennsylvania State University. He
was Professor of Chemistry at the Massachusetts Institute of Technology from

1972-78, before returning to the UK to take up his present post,
Other Staff

Other leading scientists associated with the Centre are Professor R J P Wikliams

gt T

FRS, Department of Inorganic Chemistry; Professor Bir David Phillips FF'-E.
Professor of Molecular Biophysics: Professor G K Radda FRS, Department of
Biochemistry; and Professor G G Brownlee FRS, Professor of Chemical Pathology.
A total of some 26 existing academic staff will contribute to the work of the

Centre; and it will employ an additional 30 research assistants and technicians.




IRC on Surface Science, Liverpool University

Subject Area

The Centre will undertake a coordinated programme of experimental and theoretical

research on the behaviour of surfaces of metals, oxides and semiconductors = —

_— =

including their geometric structure, electronic structure, lattice dynamics and the

- - - s - ! ._‘| -
dynamics of thelr interaction with gaseous phases. The research will provide an

improved basic understanding of surfaces, which might underpin future commercial
applications, for example, in corrosion, adhesion, catalysis, and the manufacture of

electronice devices,

Fu.n-:linE

The initial period of funding is for six years, starting 1 June 1988. Over this

E——————

period SERC are providing £7.8m, and the UGC £2.6m.
Director
The Director is Professor N V Richardsan (38), Department of Inorganic, Physical

from Oxford University with a DPhil in 1974, and was an SERC Hesearch Fellow
at Birmingham University from 1974-78. He spent 1978-79 at the Fritz Haber
Institute in Berlin. He mowved to Liverpool in 1979 as a lecturer, and was

appointed to a personal chair in 1988 upon becoming Director of the IRC.
Other Staff

Other leading scientists associated with the Centre are Professor Colin Humphreys,
Department of Metallurgy and Materials Science; Professor R W Joyner, Director of
the Leverhulme Centre for Imnovative Catalysis; and Dr P T Andrews, Department
of Physics. Altogether some 20 existing academic staff of the University will
contribute to the Centre: and it will employ an additional 32 research assistants

and technicians.
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24,01 /89 RESTRICTED

ADNISORY COUNCIL ON SCIENCE AND TBCHMOLOGY

A REPCRT BHY A WORFING GROUP TO ACOST ON THE ROLE
OF THE UK IN GLOBAL ENVIRCHMENT RESEARCH PROGRAMMES

INTRIRICTION

1. Global erwironment chandge has been identified by goverrments
world-wide as an issue which needs to be urgently addressed at the
domestic and intermational level. The Prime Mindster chosa the
occasion of her address to the Royal Society on 27 September 1988 to
indicate her concemn. Global enviroment change is an incressingly
public subject. The national and internaticnal press carry articles
almost daily warming of the consequences of the omntimwed use of
aarosol sprays, automobile emissions, destruction of rainforests, acid
rain etc. Such articles, :, whathar sensaticnaliet or balarced, hoth
rﬁlectmﬂr@l.rfﬂrceﬂﬂirﬂeaaeﬂpmli:mu‘ﬂ'ﬂ
ervirorment. Despite the uncertainties which surround predictions for
emvirormental charge we nesd to reviss axisting policies and where
appropriate take rew inditiatives. = L

"o — gy

2. MXST's interest in this fiald goes back to September 1987 and a
mﬂmmtmmmﬂfarmmﬁgiﬁlMtfm
tha Natural Erwirorment Research Comedil. AXXST reviewsd this report
on 8 November 1988 and set up a Working Group under Sir George Forter
to advisae it on what further steps should be taken. The membership of

Working Group is given at Ammex 1 of this Report.

3. The Working Group have addressed most of the major points made by
NEFC in their report ard they formed the basis of the Group's

— e ——
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discussion. Fﬂrﬂmﬂmtbeﬁmiﬂwsmrymﬂsmymf.
Fecommendations of this NERC Feport are attached as Ammes 2.

GLOBAL EMVIRCHMENT CHANGE

4. The NERC Feport identified Gwo main categories of ewviromental
issues which could be termed 'global'. The first of these is perhaps
more truly global in that it encompasses world wide changes in climate
and in the caposition of the atmosphere: the 'Greenhouse Effect’ and
depletion of the stratospheric czone layer come into this category.
m;m:ﬂisﬂeimnflmlmmmimm
repeated widely and henoe have become a8 global issue, for example acid
rain, deforestation, desertification, chamical fogs. The Working Group

mmtﬂmmmmmﬂamﬁm,mmﬂm

address the key issues in global emwdrorment, they should limit thedr
a—mm%d&iﬂeﬂmmﬂﬂnmﬂmeﬁm
The Group, while aware of comnon linkages Detwesn thess two effects

different.
_-—'_'_'_._._-_

STRATCEPHERIC C20NE DEPLETION

5. The depletion of the czone layer has been cbserved (particularly
over the Antarctic the concentration of czone Between 14Km and 18Hm
was depleted by over 95% in 1987) and its sudden appearance in the
last decade or =0 means that urgent action is required to prevent

ﬁ.n‘tIEEquJlEth Mmmﬂteslmf:hj:gmﬂﬂn;mﬂdbe

mdgapraad mﬂfﬂanmmwmmlﬁmw

———————

sariously damage vegetation and human and other andmal life.

6. The causa of the problem is wall known; the Second Report of the UK
Stratospheric Ozone RFeview Group highlighted the role of pollutants in
the depletion of the stratospheric ozone layer. By far the most
mmufﬁﬁmmmimlmlgam The problem
ﬂfmdepleummmﬂrﬁﬁHdMQaﬂEltEWEMnu:hnfﬂE
detailed atmospheric chemistry is not. A practical solution to the

——
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problem exists as far as man made pollutants are concerned. Although
further research will be necessary, the Working Group doubted if
future findinges would seriously alter the required actions already
idertified. The Group considered that this problem was the first
pricrity for the intemational commmity. The immediste measures being
taken by the signatories of the Montreal Protocol to limit the
emission I:J-f EFEE are welcomed but the scijentific evidence indicates
Hﬂtﬂ'ﬂyw-llhemmfﬂm The Working Group welocomed tha
Goverrments call for strengthening of the Protoool to cut emissions by
at least 85% by tha turn of the Century. They also weloomed the
forthooming international Conference to ba hostad by the Government in
Ma:m»&‘meaunlst:mﬂarlinaﬂ'empnrtan:enfamldmdﬂ
::nﬁmmttarﬂmﬁﬂ'sardinpartmﬂ_arh:maﬂelesae:
developed and newly industrialised countries to play a full part. /|

7. The UK market for Montreal Protocol CFC's is 62% for asrosols, 18%
for foems, 123 for solvents and 8% for refrigersnts. However, more
important is the world market for CFC's, currently amounting to 960kte
per armum, which is almost equally split betweon thees four uses,
Substitution of CFC's in most asrosols is possible using hydrocarbens
mmwmamwmm—wém A reduction in
mefmfmcfubmtﬁﬂ%mightalmhaqumklymemdw
replacement with HOFC 22 and reformuilation (although total elimination
will requira the development of substitutes such as HCFCs 123 and
141b). The main use of CFC's fur solvents is for flux removal from

-—“__
printed circuit boards. No altermative to CFC 113 has yet been ford

but 1tsu5namﬂ.ﬂTm-:h:ait&rhett&rmgena&t;rmse keaping.
CFC's are at present an essential requirement for refrigerators but
alternative hydreflusrecarbons, in which chlorine is obsent, og HFC
134a, and hydrofluorochlorecarbons of shorter life are being developed
{by ICI for example). These are being tested under the "program for
Alternative Fluorocarbon Todoity Testing” set up by 13 potemtial
marufacturers and the results are expectad in 1993. Considerable
irdustrial immestment in new plant will be required if sucessful with
sufficient world capacity then taking a mmber of years to devalop.
Development of replacements for chillers (CFC 11) and display cabinets
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(CFC B02) is several years behind. .

8. The Working Group noted that the introduction of alternatives to
CFC's would ot be without oonsiderahle cost for each different
application (possibly as mach as a tenfold increase in the ocost of
refrigerant but perhaps not an unacceptable increasa in the cost of a
refrigeratcr undt). This would b a barrier to thelr introduction 1n
lesser developed countries. Indesed altermetive chemicals mey only form
part of the answer and consideration of altermative practices should
not be excluded. Amy subsidy of substitutes to discourage the usa of
CFC's in developing countries might be a heavy burden for the more
athranred nations.

THE 'GREEMHOUSE EFFECT'

9. In contrast the'Greenhouse Effect'is much less well defined both in
terms of predicted effects and in its understanding. The rumber of
variables are greater and the possible systems interactions more
complex. Fortunately the potential implications for climatic changes
ara longer term. It is not clear what the overall impact will be on
tha UK; some predictions which do not go as far as to includa
ongideration of an increase in sea level as a result of the melting
of polar ice, suggest that some of these changes may ba

locally bereficial to the UK. Howewer, the Group was concermad that
we should not adopt an insular viewpoint as the ramifications of
intemational impacts caild be very significant (eg the changes
resulting in extensions of desert areas of Africa, and those on the
wheat growing areas in the United States which might have severe
repercussions for the UK) and lead to an increase in political and
social instability world wide. The reed to improve our understanding
of both the problem and processes imvolved is clear. What is far less
clear at this stage is the action which should be taken. It was the
Group's view that the intermational response is likely to be reactive
rather than pro-active ie damage limitation/adaption.
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INTERNATIONAL EFFORT

10. Problems associated with global ermdiromment change are, by
definition, of intermational coneern and will only be solved by
intermational agreement and action. In this respect the Working Group
welcomes the recent formation of, and UK irvolvement in, the UNEP/WMD
Intergovernment Panel on Climate Chancge.

11. GER programmes are carried cut by most developed mnations. The
USA was identified as the prime mover in all aspects of GER and the UK
the major contributor to GER in Burope. The coniribution which the
UK, or for that mathtar any other one oountry, can make to the total
GER effort is limited by capabilities and funds avallabhla. Tha
Working Group felt unable to recomend either an increase or a
decrease in the current level of UK Govermment expenditure
(identified by NERC as £29 million in 1988 for true 'glohal'
ressarch excluding expenditure on satellites etc ) at this stage.
The Group accepted that the K could not be world leaders in all
fields and recommended that in order to maintain a significant role
mmmmmmmmmm%
whareser possibla. In this respect the formation of, and UK
imvolvement in, the UNEP Intergovernment Panel was supported by the
Group.

12. It wvas noted that the present USSR input to GER was limited in
spite of their potential to provide data from their fleet of
approdimately 400 ressarch vessels. The Working Group considered that
it might ba an appropriate time to encourage greater irwolvement and
irput by tha USSR.

RESEARCH PRICRITIES

13. For both fields (oczone layer depletion and greenhruse effect) the
Working Group concluded that the highest priority was for mondtoring
and data oollection proceeding hand in hand with the development of
beatter models in crder that satisfactory prediction data are available
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14, In relation to research supported by Government on the depletion
of stratcspheric coone, the Group concluded that the main emphasis
should be on basic science, that is re-enforcing the work currently
underwary on atmospheric chemistry. (In particular, for example,
modalling of stratospheric czone changes is greatly restricted by the
need] for more knowledoe of the photochemical reactions of Cl0 and
related compounds at low temperature and in heterogenous conditions of
the polar stratospheric clouds. ) Czore ressarch should include the
effects on the total oczone colum of tropospheric ooxe formation
resulting from NOX emissions.

15. The Working Group oonsidered that it was for the private sector to
conduct the required applied research and that the highest priority
should continee to be given to the development of altermatives to
existing CFC's.

16. In relation to tha 'Greenhouse Effect' the Group oconsidered that
sane of the major impacts would be on agriculture. It was roted that
of those reports nown to the Group nome had highlighted the
differing efficiencies of C3 and C4 plants with change in
temperature reqgime and their respactive potentials in a chenged CO2
erviroment. Tha Group recommended that such information should be
prepared as a supplement to the NERC Report to be oonsidered by the
new organisational structure indicated in paragraph 23.

17. The Group noted that whilst 002 had besn identified as the major
'greenhouse gas' nﬂ‘e‘r:sm::i‘tasmtl'ﬂﬂ t:':pnsq:tﬂtictmumﬂ-ﬂ’cs

—“.__‘-
ueresigﬂiﬂmnturﬂthﬂ:rataufj:ﬂmﬂsainﬂ'eanmﬁﬂmm
rapid They recommendad high priority should omtinue to be assigqned
mmmmﬂmthﬂdﬂddmﬂﬂtmkm
not over concentzated on 002, However, they recomended that

pricrity should be given to the improved understanding of €02

fixation by plants. Other pricrity areas for "Greenhouses' esesrch

L]
e —
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are the imestigation of:

(i) atmospheric chemistry of 'greenhouse gases' interaction,
(4i) the significance of tzopospheric ozone build up,
(1ii) the physic—chemical take up of OO2 by coeans
{iv) the role of phytoplankton,
(v) distribution of vegetatdon types on land,
{(vi) how plant adaptation might take place,
(vii) feedback machanisms
and more general ly
(viii)how the global system might react.

18.Tha Group further recomended that effort should be devoted to the
development of scenario modelling. In this respect they had in mind
the development of predictive capabhilities such that the effects of
global temperature rises of 1, 2, 3, 4, degrees centigrade could he
estimated (for example change in growing conditions, effects of rise
in saa level due to melting of polar ice ). Not only would this
approach assist policy makers in the assaesoment of options but it
would also highlight the potential commercial opportundties for UK
industry. The potential enwvirormental consequences of global warming
for the UK could be illustrated by reference to those parts of the
world where these conditions already exdst. This might encourage UK
industry to lock more sericusly at the opportunities for the UK in the
light of such conditions being manifest elssshers. Examples of such
skills and techmlogies which are already wall developed in the UK
include water management, manegement of agricultural production
charge, control of pest organisms (agricultural and medieal) and plant
breeding eg for salt tolarance etc.

19.Imwmlmmtﬂf5:ﬂﬂrjﬂm:gwilltal¢emtmﬂaﬂwﬂl
oy its very nature be prore to uncertainty. In the short term the
Group therefore recomends that in order to establish which

industrial sectors will be most affected by global warming the
Centre for the Exploitation of Scierce and Technology (CEST), should

b2 asked to prepare a report on the threats and opportimities for UK

Page 7
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industry. 8

20. The Group felt that in the time available they could not provide
any authoritative advice on wider issues such as erergy

crservation, altermative sources of energy, muclear power, ald policy
etc. However, they would wish to see the debate on climate and
environment change copered up at all levels to a wide range of
discdplines.

FUNDING CF RESEARCH

21. Thes size of the UK effort ig difficult to judge and the Group took
note of the figures (£29m) given in the NERC report. They concluded
that, ontrary to the NERC view, GER was to be ressarched and
funded in the privete as well as the public sector. Private sectonr
finance is particularly appropriate for applied, 'near market’
ressarch; for example important ressarch on the possible substitstes
for CFCs and on indusirial applications was already being carried out
by industry. As irndustry will reap the rewards of such applied
research through profit on new products they should bear the costs of
the necessary research.

COOFDIMATION

22, ™e Group felt that having read reports on research activities by
DOE, Sir John Mason and others there is a lack of focus in our
research in thase fields and in our contribuotions to inernational
programmes. The Group were aware of proposals to set up coordinating
comnd ttees but were of the view that a more dynamic solution was
required for this most important area. The Group had some sympatihy
for a US style 'task force' but where unable to see how this might be
crgandsed in the UK. As an altemmative they recommend that a
directorate should be set up to act as the lead agency for ressarch
in the UK.

Z3. Therme is a precedent for this type of crgandsation in the
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recently made for UK ressarch on the human genome
crganised under MRC. It is envisaged that the GER directorate would be
mespansible for owversesirng the UK interface and coordination with e
intermational GER affort and would have some executive powers. Sinoe
GER is very wide ranging from modelling to basic chemistry the Group
propoged that ag one possibdlity the directorate should ba sat up in
MEFC and should be acomunmtable to Government through the Chairman of
NERC. Tha directorate would include members from the RFesearch
Councils, the Royal Soclety, the Meteorological Office, other
Govermment departments HEI's, and industry. Preferably it would have
a finite life and would be reviewed after about 5 yeags.

24. At a lower level of pricrity the Group noted that in contrast to
the czone depletion problem there is no coordinating study group on
the 'Greenhouse Effect’ exists in Britain at present They considared
that the Stratopherie Ozone Review Group had been effective in
bringing researchers and administrators together and had produced a
usafil document on the 'state of the art'. They therefore recommended
the formation of a similar group for the' Greenhouse Effect'. This
should have a similar furding and organisation thet is from DOE and
the Meteorological Offica.

25. Finally, in reviewing the recommendations of the NERC Study,
the Group concluded that they should be passed to those charged with
setting up the proposed directorate to act as a K reference souroa.
The review requested of CEST (paragraph 19) should also be forwardad
to AOOST for further consideration.

SAMARY
26. The recommendations of the Working Group were as follows:
(a) Govermment resources devoted to true GER in the UK

ehould remain at or about thelr current level of £29M
in the immediate future (para 11)
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(b) highest S&T pricrity should be devoted to monitoring ()
data collection and modalling (para 13)

{c}mmmfmmmmw_bemhasic
mimiem*mfmﬂﬂmmteffmtmmmﬁ;ﬂﬂa
nmngtntnﬂmisﬁy[pﬂrﬂlﬂ}a:ﬂin:&@a:tufﬂﬁe

' (para 17) on:

(1) irm:aimﬂatstarﬂirgﬂfmszaﬂ.mbyplanm

(ii) atmospheric chemistoy of grea‘tu:segasﬁ interacition,
{(i1i) the significance of tl.'L‘.!;:I:IEll'El:'iﬂ uz::re build up,

i) thaphysicn—ﬂmicaltab:emnfmzhyﬂ'ﬂm

(v) the role of phytoplaniton, &

(vi) E].‘I.Etl.‘-ltl.lﬁmﬁf vegen!rlim types

(vii) how plant adaptation might teke place,

(viii)feadback mechanians,

and more gererally
{ix) how the global system might react

(d) a report on the potential for C3 and C4 plant at elevated
temperatiore and 002 levmls should be prepared (para 16)

(e) effort should be devoted to the development of scenario
mxdelling of the onsequences of global err-drorment change
(para 18)

(£) CEST should be asked to prepare a report on the threats
and opporbumdities for UK Industry of global emrirooment

charnge (para 19)

(g) the private sector has a mle to play in the conduct and

funding of GER, particularly in relation to applisd ressarch
of which the highest priority is ressarch into possible
substitutes for COC's (para 21)

(h) a GER directorata should be set up under the auspices of
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‘ NMERC (para 22 and 23)

(i) a workdng group for ressarch into the 'Gresnhouse Effect’
should be set up along the lines of tha Stratospheric Czora
Working Group (para 24) R

(1) the NERC Feport on GER commissioned by ACOST should ba

passed to those charged with setitdng up the propossed rew GER
directorate (para 25)

27. It is the view of the Working Group that ACOST nead take no
further action at this time other than to ensure that the
recommendations, given at paragraph 26 sbove, are passed to the
appropriate Government Departments for action. However, Council may
aleo wish to omgider giving the NERC permission to publish a suitably
edited version of thedr Report.

48. In conclusion the Working Group, having had the berefit of the
NERC GER Feport and having discussed GER at a strategic level at its
two meetings, imdte Council to approve the recommendations given in
this Report.
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EXECUTIVE SUMMARY

1.

The terma aof reflerence ara:-=
i] to describe the subject of global envircnmental research (GER):

1i) to give measures of the importance of this research for UX

environment, politica, defence, economy and society:

to describe the mein UK agenciss' interest and involvement in

environeental reasarch;

to describe the main international agencies inwvolwved in
anvironmental research and the contasta batween UK and

international asgencies:

to describe the potential for further axplni:atinn'hf

environmental research in tha UK.

Recently expressed concern about the global environment indicetes that
man may, a3 a congsequence of his numbera and his demend for rescurces,
be changing the balance of the global system, possibly irreversibly,
Future prospects for the size of the human population, and the pressure
in all countries to reise living standards imply that the demands on the
global environment will intensify. It ia clear that research now is
urgent to understand [ully the effects of man on the globel environment,
to predict their scale in terms of impact and timescale, in order that
action to change some of man's practices ia femsihle within the
democratic systes.

Olobal environmental research falls into two categories., The first
which is dealt with in this report, concerns research on processes which
are global in scale and implication and which are likely to have an
effect on a tisescale of a year to a century. The second, not dealt
with fully in this report, concerns research on local regional phencmena
which are repeated worldwide so beccming an issue of global
environmental concern.

RESTRICTED
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dlebal ENViIronoens cassarch aimg to describe and mEASyEE tr.-:u:r.es and
8inks of elements and substanceg which cireulats wWithin and between the

global sub-systems of the Atmosphers, the Geosphere, the Bigsphere and
the Hvdrosphere. This @ovesent of elements and substances (the Fluxes)
15 driven by tha energy, hydrological and biogeochenical cyrles and
reveals that the naturgl Elobal system is dynamic and variable although
it may remain in stable equilibria over lcrg pericds of tima, Man, by
his activities, can alter the balance of the sinks snd fluxes within and
between the subsystems, and may destabilise the global s¥stem, possibly,
irreversibly. GER aims to assess the natypal varistion in glebal sinks
and fluxes, to assess tha effects of man's activitias on this variation
and to develop methods of predicting future natural and man made
variation in the environment,

Although environmental changes in the British Isles ip the past have
seldom been so gsevera or prolonged enough to doz=inate Covernment policy,
unlike the situation vhich prevalls elsewhare and particularly in the
Third World, we are now faced with the prospect of & changing global
environment from whoge effects the UK is unlikely to be immune. an
immediate aim of GER i3 to predict tha consequences of changes in the
gElobal environment faop the naticnal environment. Progpective changing

climate patterna and rising sea level as & resylt of global warzing may
affect the UK in a nugber of significant ways including; innundation of
low lying land and the need to increass coastal defences; saline
intrusion into freshwater resources; changes in agriculture; gajor
changes in ENErEyY requirements and generakion of electricity; changes in
fansport syatems; changes in Civil engineering and building practices

and requirements,

Concern about the changing global environment will lead to increasing
Internaticnal regulatory pressure which will affect industry,
Furthersore, industry needs to be inforsed, st the earliesg opportunity
of what envirenmental factors need to ba taken into account ms ir {g
expengive for industry to adapt, late in the Planning cycle to new
environmental regulaticns far its technolegy. In the energy supply
industry there is an immediate need to make a thorough examination of
alternative energy sources in order to plan investment now for
electricity production for the next £5-30 vears. Also, it must be
recognised that our economic interests are not confined to the British
Isles and our 8tanding in the world and our international industrial
performance could well depend on our ability to contribute to GER. Tha
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UK has developed a strong tredition in the sciences which underlie CER

and the opportunity now exists to use this expertise to the pnational

r1#= - L Rl e K= | = =T PR R ey i B W

advantage. Moreover, opportunities are likely to arise for us to market

o i o

AL TR g EES il

The possible changes resulting from a changing global environzent are
likely to cccur on timescales ccmparsble with the timescales of planning
and implementation of major capital construction. A more precise
definition of the effects of glocbal chenge, based on predictive sodels
ia required iF the correct politicel and investoent decisicna are to be
aade. This in itself is sufficient to justify research on impacts and
more importantly, in the first instance, on the proceases of

environmental changs.

The level of expanditure on CER in both the public and private sector is
relatively low in terms of the national RLD budget and only represents a
small fraction of the total Governpent-funded civil RAD
investment. OF this, only about one tenth is devoted to studies of
global processes thesselves, most of the expenditure being related to
local/regional research such as acid precipitation. Furthermore, the
research effort in GER in the UK is somewhat uncoordinated.

GER pegds to be pursued urgently and internatiocnally since no one
country can afford, or has access to the tarritory, needed for all the
research that is required. Fallure to participate in internaticnal
initiatives will result ultimestely in delayed access to the data
necessary to conduct and undaratand GER. Furthermore, it is vital that
we have our own independent asseassent of the resesrch and predictions
which arise from international and other natiocnal programses and which
could well form the basis for international {especislly Eurcpean)
environmental regulation,

The conclusions and recommendations for further action are to be Found
on pages 78-82 of the main report.
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Sertion 3: Conelusisns

Environmental change at the glebal lewal resulting Men's activities
can now be ogsarved. The extension of desercs end widespread sail
eroilon can be blamsd upon the destmiction of Facssts and vagstakicon
caver and foras of cultivation by man. Tha rise in carbon diaxide,
methane, sulphur dioxide, nitrogen oxides, CFC's =nd other gazes in the
Atmospnars can be attributed to combustion of fossil fuels By man and &5
the release of man made chemicals. There are predictions hased on
limited data put into relatively simple computer models which indicace
that these activities nay lead to glebal clizate changes of temperature,
precipitation and solar radiation. In turn globel elimate changss may
lesd to melting of the main ice passes, to risine sea level and land
lnundation, to saline infiltration of freshwater and the degstructicn of

major centres of populaticon.

The impact of these environmental changes on the UK environment on
politics, the economy, defence and society can be perceived only
impressionatically and sketehily but sufficiently to justify cesearch on

these impacts and more impertantly in the first instance on environmencal

changa.
GER should aim:

te establish the natural variaticn i{n the global enviranzent barh

temporally and geographically;

to establish the intearaction of the natursl variatian with man's
activities and so establish the variation in the global environment

attributable to man:

to develop the capability of predicting natural and man-madas

variation;

to davelop means of reducing, preferably eliminating, the

undegsirable aspects of man's activities.
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GER will inwvolwve:

long term earth obsarvation of enviconzental phenomena from
gatellica, airecrafe, ships, submersibles and lasd bBased croaft and

from instruments and pohots:

an-8ite experimentation;]

data capture, reduction, analysis, storage and interpretation;
computer and software development;

sodelling of glcbel systeas for the purpose of prediceimg Future

aneironmants.

GER needs to be pursued urgently and internationally since no one country
can afford, or has access to the territory, nesded Ffor all the research
that {8 required. The UK, 83 & major trading nation, will be affected
directly and indirectly by the environmental changes should they cccur,
Tha UK science community should therefore participate in GER in order to
maintain the akill and the understanding of global research and o be
able to advise objectively politicians, industrialists and the public aon

thase issues.

GER is & multidisciplinary strategic activity which will need to be
funded by government since it is eithar too speculative for indusery or
the results relate to matters such as defence, health, infrastruccure,
land conservation, international affairs ard flood control which are the

province of government.

OER is being pursued intarnaticnally lsrgely through ICSU and WMOD in

which UK scientists are playing an active role. The Royal Saciety
arcanges a netional committea for the WCP., The new IGEP under the
auspices of ICSU is being planned. The UX has a national commitcee
astablished by the Royal Society and UK scientists are closely involved
in the planning phase of the programme. The UK should aim to =zeke &
significant practical contribution to tha ICEP during the active phasa.
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ing pursued nacionally. The principal agencies are:

che NERC which supports relevankt cesearsch inm its institufes and 1o

rivarsities. Its main areas of interest are atmospheric sciance,

ia
goceanography, hydrology, geology of palasoclimate, climate impact on

land, vegetation, anizals and water supplies, and earth obsecvation
from satellites. It alago supportd & major polar programma with such
of relavance on ice and climete. It is the lead agency far the UK

involvement in the occean drilling programme.

the Meteorological Office which carries out major research on
ateospheric science, metecoralegy &nd weather/climate modelling of
world class. It carries a sajor responsibility for involwvasent of

the UK in the WCP.

the SERC which supports basic physics, cheamistry, blolagy,
mathematics and computer sclence necessary ta support the mors
strategic research of WERC and the Met Office, It also supports
some atmospheric science and & major programme of space
ingtrumentation and data hendling and analysis for eacth

ohservacion.

There i no one major Focus for GER nor i3 chere an appropriats
co=ordination mechanism for either the releavant sctivities in the public
sector nor For the public-private sector interface. NERC would be willing
to establish such a focus in conjunction with SERC and the Meteorological
Office [if they are willing) provided sufficient rescurces cen be [ound.
The focus might take the form of a "Directorats” in which there are thrae
main players but which will aim to encourage funding and participation
from a wide variety of public and private ssctor organisations., Such a
"Directorace” would require & Steering Committee drawn froa the cajor
funding bodies. The [irst tesk of the Committee would be to draw up a
complete statement of relevant existing UK ressarch end to identily major

new areas for funding.

Expanditure on all categories of GER in the UK is estimated ta be about
E9Bm per year Bt present of which £d89m comes from public funds and E9m is
gpent by industry. OF this only E20m is concarned with global process
studies, moat of which 13 Munded by tha public sector. This seesms & small
sum in relation to the likely consequences cf environeental change fore

the 7K.
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In the short term {over the next year cor =o) the UK GER proagesnmna should

be develpped to include:

zaintenance and extension of on-going time-series observacions T
stratospheric azone, continucus plankton reccordars, tide pauras,
ecological, hydrologicel and meteorological data collection). Thiz
Sctivity requires new instrusentstion, some co-crdination of
existing cbservations and more linkage to internaticnal networks
especially GENMS,

continued support for research in the Ancarctic and the develépeent
of a complementary but smaller Arctic programze in view of the
sensitivity of polar areas to environmental change [2 programme of
about £im per year would be significant].

development of major marine science programmes @gpacially in
research institutes and universities to allow UK invalvement in the
WOCE; to develop the BOFS as & contribution to JCGOFS; to develss
ocean sodelling such as FRAM; end to develop ocean obsarving
instruments such as AUTOSUB. [Te meintain the MERC earine flest and
to develop these programmes NERC needs s capital injection of El2m
to maintain and equip the research fleet plus an increase in

* recurrent expenditure of E3m per year],

iv] developsent of univeraity centres for atzospheric sclences, gsology
of glebal change (palsecclimate) and for climate change iepace
studies [NERC has indicated that these centres and research require
sbout Ejm per year to establish and run].

development of glcbal atmospheric scals modelling linked ta ccean
models by the Metearological OfFice and by NERC in the universities,
[NERC has indicated & need for about Elm per year for this activiecy.
The Meteorological Office requiresents are not known ] .

development of the satellite resote gsenging and earth cbservation

programma. This will require the lsunch of ERS-1 the development

of a datacentre and a launch of ERS-2 Followsd by some form of

involvement in the Polar Platforas. Access to data from a ranga of
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sacellitea end provision for new instrumenes will ba needesd. Thesa

activicies are funded by the BNSC. SERC and NERC. It 15 doubtfupl

funds are available for this elszent of the GER

pProgransd .,

development of ‘& number of studies on the impact af global
environmentcal change on energy. defence, policica, socisty, And tha
economy [these should be funded jointly by ESSC and NERC and funds

of the crder of Elm will be needed].

development of studies of the long-term impacts on erep and forest
growth, wildlife, freshwater, water supplisa and saa level. (HERD
and AFRC would be involved snd EIM per year would ba Eppropriata

now, rising 8s and when the climatic change affects become hatrar

dafined).

In the longer term the GER programmes should be developed by the proposed
Directorate who should be seeking particulacly to identify cther sen aade
environmental effects apart fros these attributable to £0, and the

‘greanhouse" gases.
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MOTE FOR THE RECORD

PRIME MINISTER'S DISCUSSTON WITH SIR FRANCIS TOMBS:
26 JANUARY 1949

Phe Prime Minister held a meeting on 26 January with

3ir FPrancis Tombs for a preparatory discussien prior to her
meeting with ACCST on 1 February. OGeorge Guisa (Policy Unit),
Sir Robin Butler and John Palrclough (Cabinet Office) were

also present.

The main points discussed were:

The Prime Minister expressed concern that the presant
arrangements for allocating Government funding for
science meant that all the money went to the 'big
battallons' and not to smaller research groups, who were
aften the most promising areas for scientific advance.
Sir Francis Tombs said it should be remembered that the
Regearch Councils did give & large number of small
grants, But he agreed that it would be sensible to look
at how the structure of scientific funding has changed
over time. He envisaged asking Sir Graham Hills to
undertake this work within the ACOST framework. The
Prime Minister welcomed this suggestion. She also
stressed the importance of ensuring that funding went to
the pecple most likely to make scientific breakthroughs
rather than trying to define too closely areas of
research which should be supported.

The Prime Minister also expressed concern about Inter-
disciplinary Research Councils being too bureancratie,
and suffering from the traditional problems when new
organisations were established, 8ir Prancis Tombs agread
that there wers dangers, but he was determined to ensure
that IRCs did not suffer from this weakness, He regarded
this approach as a crucial means of bringing together
academically=lad small groups embracing a range of
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different scientific disciplines; physicists, chemists,

biologists, etge. The selection of teams to form IRCs had

to be carefully monitored, and, once established, there
should be maximum devolution of responsiblilities to the
teams, matched by reqular reports. One advantage of IRCs
was that, unlike the BResearch Councils,; the mechanism
avoided the need for large-scale peer review bodies,.

3ir Prancis also said that he was no longer planning for
40 IRCs; the right approach was to develop the process
gently. The Prime Minister said that she had been
reassured 'a little" by what had been said.

The Prime Minister asked why industry was still not
undertaking enough near-market and produckt research.

Sir Francis responded that this activity had besn cut
back by the effect of the economic squeeze in the 1970s
and the tradition of Government doing too much in these
areas. He welcomed the salutary =ffect that could often
follow when Govarnmant-funding was reduoced. In the
university world that had certainly bean the case for
Salford. The Prime Minister was concerned that there
ware inadeguate mechaniszsms for ensuring that the £700
million of Govermment money for research in universities
was properly directed. BSir Francis thought a clear
division of Government funding for teaching and research

parposes would help.

The Prime Minister asked why it was that the UK's record
in receiving Mobel prizes was Ealling behind., In
discussion it was suggested that former UK HNobel
prize-winners were perhaps not as industrious as they
might be in putting forward nominations far new UK

candidates.

Tha Prime Minister asked whether anough Government—funded
rasearch was going into environmental issuaes.

Sir Francis responded that quite a lot was included in
the scientific work funded by the SRC. But an important

1gsue nere was to identify those aspacts of environmantal
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research that the UE was best placed to pursue;, and to
fit these in with what other countries ware doing; United
Nationga agencies might have a co-ordination role to play.
The Prime Minister wondered if there would be advantage
in talking to Mr Riley of the United States Environmental

Protection Agency.

Sir Prancis said that ACOST would welcome suggestions
from the Prime Minister on issues and areas of work that
she would like to be pursued. The Prime Minister said
she would give it further thought, and Sir Robin-Batler

said that the Cabinet Office would provide pericdic

advice on this. The Prime Minlster said that one current
issue that would bear investigation was why we seemed to
be entering a periocd of much greater difficulty over

bacterial disease in food production and preparation.

Thers was also discussion of the arrangements for the ACOST
mesting on 1 February. It was agresd that the Prime Minister
would taka the chair, and that the two main items for the
agenda would be the thres presantations on IRCs, followad by
the global environment. The Prime Minister said she did not
want to have the future ACDSET work programme as & separate
agenda item, but would wish ko touch on this issue during

digsecussion of the otfher ltams.

A copy of this note goes to George Guise (Policy Unit), and to
Sir Robin Butler and Mr Fairclough (Cabinet QOffice).

i

e 6

PAUL GRAY
27 January 1589
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PRIME MINISTER

MEETING WITH SIR FRANCIS TOMBS AND JOHN FAIRCLOUGH

Following your discussion the ather day with John Fairclough,

]

you are having a discussion tomorrow with Francis Tombs and

John Fairclough prior to next week's maating of ACOST. Geargs
Guise and I will also be present. 3
—l—'_._._-

John Fairelough has prepared a revised brief for you -

attached at Flag A. You may also like to have to Hand & CoOpY
of Francis Tombs's interview with the Financial Times

published on Monday (Flag B) and George Guise's earlier note
of 12 January (Flag C).

——

One point John Pairclough's note does not perhaps bring out,
and which you may wish to get acrass to Prancis Tombs, is the
importance you attach to ACOST differing from ACARD, with
particular emphasis on the 'S' in ACOST,

e

9%

PAUL GRAY

25 January 1989
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25 January 1939

ROLE OF ACDST

Az agreed I attach a brief and speaking notes for the Prime Minister's meeting
with Sir Francis Tombe tomorrow afternoon.

2. Could I also correct one point in your record of my discussion with the
Prima Minister last Monday? What I meant to sey on the dual support system for
funding university research was not that it was undesirable per se but that
there neadaed to be greater clarity of roles and responsibilities particularly
with the plan to separate teaching and research.

3. I will let you have a background note on the MRC plans for Hammersmith
shortly.

4. I am copying this mirute to S3ir Robin Butler,

JOHN W : |
hiaf Scientific Adviser
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PRIME MINTSTER

ACDST: MEETING WITH STR FRANCIS TOMBS: 26 JANLIARY

; S Following our dismasion on the mole of AET on Monday evendng, vou may
find it helpful to have some spesking nobtes for use in vour meeting with

5ir Francis Tombs and some suggestions for handling the ACDST meeting on 1
February which you might like to discuss with him.

Speaking Motas

On the role and fubwe work of ROOST:

i)

you would like ACCST to have advice ready to offer on scientific
matters, particularly longer term ones, when you and your colleagues
were addressing related policy issues. The climatic change issue
was a current example.

in depth studies taking up to a year to produce a report would often
not be appropriate for this. ACOST might consider changing its modus
operandi, &g with round table conferences and just a brief report.

— ——

ACDST would clearly need to be told when their advice on particular
issues was needed. You would lock to me to act as the 1link with
them cn this. (If this suggestion is acceptable to yem, T will need
to agree with you arrangements for putting it into effect. )

AIOST should not feel restricted to doing work requested by
Govermment. They should sti1l hewve an independent remit and showld
be aimimg to influence and inform a wider audience. (Although we
did not have an opportunity to discuss this on Menday, you might
like to consider recommending ACOST tackle two of the "wider" topics
mggeatedemhmtanfzﬂJmm—rmmmagam




muatea&cturmmtmﬂﬂn lezsons to be learned from

u:i:sﬂimmthaguudrmd aru:lt}ﬁfl.m.tres!zhrsan:]mtmtial
cft]‘mbinlngiu:a_l sciences in which we areparl:l.wlarl&vstrcng}

Ag far as thair advice on scientific research is concemed:

v) ¥ou ware conoerned that funding for science should go to the
prominent scientists with the mindmom of buresucracy. You hoped
that in their advice ACLET would not put the emphasis on structures
at the expense of the quality of the scientists.

you were locking forward to the presentations on IRCs to be given at
ﬂﬂmnﬁetmgmtnmldwantmbasauaﬂadthatﬂmmmt
rﬁwargarﬂsaﬂﬂﬁiﬁtﬂﬂ:am&ﬂkﬂa:ﬂthatmmﬂﬂm

MHmmmqualityscimbej:gmimmman

economichl way.
___.-.—_‘—L\‘l

Hamdling of the Mesting with ACOST

4, You might 1ike to agree with Sir Francis how the meeting is to be run. If
You are content, he will suggest that you should chair the meeting and I
recamend you agree to this.

9. There are no pepers for the meeting. A normal business meoting is

being held in the morming and the three items on the agerda for the afterncon
am&serieaufnralpremataﬂm I attach the proposed agenda. You hawve

set aside from 2.30 to 4pm for the meeting. This is unlikely to leave time for

/ﬁmimmﬂlnhal Errrircoment. I suggest you discuss with Sir Francis whether
you are content with the agenda and whether you want to make time for a
discussgion of the Global Emvirorment.

{ i e —-F:FLJ T q_ﬂ_.'{l..!
L L'H':.-L:.L E‘I-'“—" b L 1_:, ]

—

Pect,

f
]_L»-.'-‘




6.  AODST membars will want to participate in the discussion on each item
after the pressntations. You may like to discuss with Bir Francis whether he

suggests calling on specific members to speak.

7. I will provide fuller briefing for the ACOST meeting in your weskend box.
This will include a list of members attending and the seating plan. There will
also be bicgraphical notes on the presenters and on the laboratories from whers
thesy como.

& W FRIRCLOUGH
Chiaf Scientific Ahriser
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THIS DOCUMENT IS THE PROPERTY OF HER BRITANNIC MAJESTY'S GOVERNMENT

AST(ES)10th [(Main) Mesting COPY KO
L Februacry 1983

ADVISORY COUNCIL ON SCIENCE AND TECHNOLOGY

MEETING to be held in Conference Room A
Cabinat Offica, 70 whitehall
on WEDMESDAY 1 FEBRUARY 1989 at 2.30 pm

AGENDA

{Subject to modification)
CHAIRMAN'S INTRODUCTION
THREE EXAMPLES COF INTERDISCIFLINARY RESEARCH
CURRENT & FUTURE WORK OF ACOST
GLOBAL ENVIRONMENT HRHESEARCH

Oral repeort on his Working Group by 5ir George Porter.

BRADLEY Dr W M HOWARTH
FINCH Mr C E SEARLE
wvan HEST

Cabinet Office
2d January 19895

Note: Apologies and gueries please to the Registry: 01-270 0105
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With Compliments

George R. |. Ciiise




ir Francis Tomba is

arpuably the best

known - eoglpeer In
i British business Lxlay,
athough nol everycoe knows
I is an engineer.

4¢ has presiced over & ooo:
EpICuchs Improvement tn the
foctunes of three lalermacdomal
enpineaving companies during
the i8&0s, including
Loli-Roves, &8 mama 5tll syn
cBymaee with the best rﬂa:
eys=ering can offer,

Az chairman of the Adwsory
Coancil on Science and Tech-
palegEy (Acost), bo adviees _lhe
Prime Minlster 0B enEineeTing
He also gdvises H.AM. Hoths-
ihild, the merchant bank, on
gushk projects &1 irvestmeant in
tee Infamons Sinclair ebsciric
car. ¥1 was pot enthusiastic."

4% chairman of the Engl-
pesring Cooncdl antil last yedr,
ke was embeolled in the engh
neering industry's eflorts to
edocate more &nd hotter prde
fassional engineers, and to
charpe the widelyv-keld public
imape of an ENEINeAT &E Some:
ong in overalls,

Prank Tombs i a caand,
alightly rumpled man of 64,
whose sartorial insogciancs
engures that ke i nnbikely o
e mistaken for a bankes, His
Ewce &lss Breals easlly Into &n
engaging grin. Colleagues
i hpow when he Is angry
because he bocomes uncharan:
p reristically quist )

Toenks Draequely Tajects the
fashicnable term “compANY
dactor” for his mole in restoriog
do favour with the City, sunces.
sively, the Weir gproup, Turser
& Mewall and HollsHowee He
prefers the term manager and
inys self-deprecatingly that the
sk reguired nOEhing moTe
than “the application of bogle
io diffieult stuations,”

That logic he learnad train-
img to be an engineer, stariing
with the General Electric Com
mémy in Birminghas Coring
the Second Werld War, when
evening Jacses ot the Birming
ham College of Technology
allesnated with apalls &t & Orst
nid post. After the war be
becatse g graduate rainee 1o
rlectricity supply for Birming-
pam Corporasion, learning
Bl 45 mIn oA power faton
amd $o contral the grid

By 1952 he w23 an operating
efficiency engioeer with the
natipnalised electricity indos
Fy, Bait GEC wobed him back,
so ite Erith turbinegencrator
fartory In Kent &5 a troohle-
shooter for ke products. He
ros8 [oogeneral manager, learn
ing i 1ot Tras thé YVoUng
Armald Weinstock, before find
ing hiz company scld off o
Parsope 1o 1885 Lacd '‘Weln
atock, bie says, has since admis
= to llen chal this gake was 3
hig maistake.

Irritation with the ways of
accotnlants bed kim la hls
midi0s to resdd m his spars
Hmie foF An external Lomibon
depree En sconomics, This
faught him encugh o get
pesauntants worried, he aays

But his enginsering eaperl-
pnce has tEoght him fo exam-
Ine evidenos crith=ally, and 1o

THE MONDAY INTERVIEW

Engineering
the future

David Fishlock talks to Sir Francis Tombs,
chairman of Rolls-Royce

make declslons oo the basis of
inndeguate data. “Enpimsering
develops the judgmental guali:
ties." Thode gqualities are
readily translated inte the kind
of commercial situation In
which he has made his name
“When engineers are willing to
do &, they can make very good
managers,” e balisves

In P9EM b lapeled the post of
director of engineering with
the South of Beatland Blectric
ity Board - the first job be
biad applied for since starting
his capeer, He became deputy
chairman and then chairman
by 1574, He cams 10 public
apeston as the ever-amiable
hot coswerving oppanent of
the Central Electricity Gener
atlng Board's plans to intro

PERSONAL FILE

1924 Barr

19539 Joinpd GEC ;

1874-TT Chalrman, South of
Bcofland Elagtrigiy
Board

1977-80 Cngirman, ERactricity
Cawncil

1878 Knaghied

1881-83 Chairman

rodd

1882 Chalrman,
Fawall

1885 Chairnean, Aallg-Royce

1887 Chalrman Adwvisory
Counell for Aesoorch
and Dewvalapiman

Wair

lurner &

dues thae S 6OSlEaF DHeLSOr-
ised waser Teactor (FWHI

Timbs Femalnsg copvineed
thet Britein should not be
babldise big FWH power sta:
tioms, mven thaikgh he is ehair
mas af & company which has
ket more than a seare of FWE
proputsion plants for the Boyal
Mayy. He =ays bhe h&s Do
dombis ahoiat s safely a8 a
eed-Erng FngEing, ot dogs mod
neenpt that i will be ae gals in
8 power station ps the Hritish
reactor desipss

When offered the post .l:-f
Rells-Royes. chalrman. he
warned Me MNormaEn Tebbit,
thon [Indusiry Secrelary
resspomaiile for the ssate-cwned
company, thaf b& would con-
dnug to speak cat agninst the
Sizewell B FWE project. To it5
cresfit, sais Tombs, the Gov-
ermment raised no objection

This mearth, B0WeVer. e has
gwen his blessing to o scheme

for Rolls-Royoss Lo pursgaes a
pew deglgn of FWE, in parmer-
ship with the LK Afomic
Energy Auwthority and (wo ].’5
COTPENIEE, RS A prospective
powerplant for amall noclear
poweT stations

The nuclear debate spart,
Tombs beake free from sleciric
fiv in 1981, JuEl a3 Ne WAS
reaching the pinnaci= of ]ﬂ.ﬂ

refesglon, by becoming pres
Enrl.'. af the Institation of Elec-
trical Engineers. Mr Tony
Bern, then Energy Secretary,
had bromght him back to Lon:
don, 85 chairman of the Elec-
trickty Council, lared, Tambs
sar$, by a promise thet he
wolld head o vmified |hdastey
incarporating the CEGH, Bud
Beon - “an arch-procrasiing
tor,” acrording to Tambs -
chamged his mind

Tombs chalienged the new
Thotcher Government to keep
thie promise instesd, oaly o e
told that 11 could hardly be
senn to adopt & plan of Mr
BEenn's. 50 be resigned - with
outt, he siys, amy sea what he
mizght do nexi. In fact, the first
invitation came on the day he
gnnodneed Wi resigoation. 1t
was from Lomd Rothschlid, the
hisaclentlat, than chabrman of
the [amily merchant bank,
Tombs is still of N.A. Hoths-
child’s board smnd is chairman
af its 2udlt eoenmitiee.

He was next approacksd to
belp the YWeir group, theo b
dire skEaite. Tambs became 1L
chairman from 1981 fo 1863
sp0n  Efierwards, be was
approached about another
coEpany in desperate need af &
rescie. Which tarned out io bo
Turner & Mewall

Tembs finds comman factors
in their disiress. Each bad
taken {5 eye off the Ball in
rttempts o divessifly from A
soasd tradittonal business Inbe
aress it did nol nndersiand,
With Weir, the attempied
diveratlication was desalina-
tom, with TEN 1 was plastics
afnid chemicals. Both firms
b pa e over-reliant on com
poters, asking o0 maRy Ques-
tons and allowing the answers
fn drown 1o print-ouat. “All the
real mossages were bosd”

“I'm Jucky in baving a very
gimalo mind,’ Tormbs grins

Aaolis-Hoyce he already knew
as o director, from 1388, when
he was head bunted (ollowing
the sudden death of Sic Wil

liam Duncan in 1985 By now
prasperaied Wikl the Ockleness
of political decision making, he
asked for - aod got - an
assarance that he Was o pro-
BT for a return fo the
private sectar. "My cnly condi
tion." ha H{:

Today, Weir, T&MN and
RalleRoyee are all mansged by
engineers he has chosen. At
FKolls-Royee it is Sir Ralph Rob-
irs, aneé who “alwdays has his
eve pm the botlom lipe®. As
with the other groups, Chere
are THARY tRmpEAtans tn diver-
sify. Iin bkg US rivals are
alresdy more diversified More-
over, Rolla-Hoves is spepding
ghout ELBOm of 8 oW IOney
oo research and devebopment
- "and we might as well gut
any frimge Genefits that are
podng,” Tomie BAYE,

Hnwewer, o ares of dlversy-
fecatton has been abandoned
for ithe time bEing, af least.
Welt-publicised takeover talks
with MNarthern Enginesring
Indusiries, the power-plani
group, ended late last vesr
necause of what Holls calksd an
unbridgeable gap in price.

Thirty Vears' expeTienct as
the dominanlt pariner ic
Rodls-Brves and Assaciafes, Ebe
defenice consoTiiom thai has
bailt 20 PWEa for the Royal
Mawy; doss _p:ru'ljdu IS VT
tunity for frings benchits. Plana
far the Bew =safs integral
o™ & Angd MW PWE., “mey
prave 10 be an intenesting
dovelopment of our existing
ouchkerr inicrests. Time will
Bl

The memorandum of Ender
stapding |ast cignod  betwesn
tan company, the UK Atomic
Energy  Aunthority, and Cam-
hstion EeFnearneg and Stons
and Webster in the US, is an
agreement i study the fund
img Bod market opporiunities
for thiz sdvanced englneering
cwstnm for the Bt deatury, oe
EyE

Mevertheless, he {8 deter
mined Rolls-Boyveoe will nol
tuke its eve off the ball, for he
gays he is confdent is tradi

o
. |

“When engineers are willing to do it, they
can make very good managers’

tionnl mecro-engine  business
affers Immenss oppErtaRitie:
for the fAsture,

A5 chairman of Acosi, com
prising some of Lhe meEtion’s
top technical talent, he has a
wnlgque view of the [uture
Tombs balieves Britain s in
betler shaps today than ever
hefore i his own Sireer, and
thei the guality of £t manage
mimi has oEver besm Oighey.
ts industrial management is
now admired worldwide, he
gayr, hy Amaricans especially.
“I'm not comscious thet much
= bolding back Brimmin &t the

mament-~
¥ there i ooe Testraing, 3t 18
wareness of the importance of
ivesting in research  and
svelopment, he gays. He cifes
atls-Koyee, crucially depen-

dent an RE&D, 48 40 exam

bow naive City analysis can

Last wear the compeEny's
investmert in Ré&D was unusu-
ally high, and this was critic
kzad me bad, he says. This year
it returned to Eoee noomal 1e¥-
ele and, says T'u:'pbcl. thls was
also erieized as had “In both
cases they should have been

T mm:uml}-l‘l with what tha
mpney wis belsg spent an” be

“Eumhlﬂ froam Hﬂli‘l'l.!ﬂ.&!j‘t
for & major new . propect s
ancéher misunderstood inwest-
meat, e &ys. Althcugh he has
Httle bove for politicians, he
@il  believes geveroment
phould be prepared o help a
cmpany Llike Rolls-Royee to
£:ﬂ Britain at the forefromt of
nesting with launch aid
for hightechnelogy venbuares.
Hiz 19 purrently seaging L100m
to help Tounch a new eivil
EET-REEINE.
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1O DOWNING STREET
LONDON SWIA 244

From the Principal Private Secreiary

5 thiIIG{_“I cC MASTES.

MR FAIRCLOUGH
CABINET OFFICE

ROLE QF ACQOST

The Prime Minister discussed with you the role of ACOST in
preparation for the meating with Sir Francis Tombs and with
ACOST it=elf. Bhe expressed a number of CORNCerns:
1. She was worried about the emphasis on new
gtructures and new organisations which tended to take on
a life of their own. It was essential to look first at
the rescources available in terms of people.
ii. It was essepntial not to overloock the potential
coptribution of small resesarch teams. In this context

she referred to Professor Lovelock's Schumacher lecture,

iil. The pear review process [or selecting ressarch
projects was too bureaucratic. It was better to give a
prominent scientist responsibility for a budget and let

him select hiz own regearchers.

iv. Thera was a danger that IRCs would becoma
organisations in their own right,; seeking premizes and
equipmeant. This was a recipe for bureaucracy and

duplication.

CONFIDENTIAL
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v. There was a danger Lthat IRCs would reduce thes
incentive for industry to take responsibility for its

own rescarch.

In rasponsa, vou mada the following polints:

Tl You recognised tEhe importance of not allowing IRCs
to become bureaucracies. Properly =stablished, they
could achieve precisely what the Prime Minister wanted,
ie-allowing team leaders flexibility in choosing the
avenues of research they wanted to pursue and in

recruiting their own researchers.

il. It was important to resist the tendency to identify
areas of science where the United Eingdom was weak and
then to propose IRCs in-an effort to make that good.

The result would be Eo promote science in precisely tEhe

areas where the country lacked the scientific resourcas,

iii. The structure of the Ressarch Councils needed to be
ra—theught. You had in mind only two - medical sclience
and natural science., (The Prime Minister suggested

putting agriculture and environment together.)

iv. You wanted to puat the MOD research establishmenkts

into agencies. The danger that this would confirm them

as parmanent organisations counld be countered by making

them compets with outside organisations for MOD research
contracts.

Ve A dual system for funding university research was

undeslrable.

vi. t was important to steer ACOST away from producing
large review-type reports which took six to nine months
to produce. It would be better to get them to produce
advice to Ministers on individual issuss in a much

shortaer tima-scala.

CONFIDENTIAL
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The Prime Minister again expressed her conecern about
reorganising the MRC at a cost of €80 million. Youn agresd Eo
provide me with the background on this. She also asked how
it came about that the United Kingdom had opposed the ESR-2
gatellite project when its purpose was to gather idformation
about the global climate, which was something the Government
yery much favoured. You sxplained that the purpose of this
project was to bridge the gap between the E5S5R-1 and the Polar
Placform. It was not clear that a fuarther satellite was
necasgary. There were also other ways, &g oceanagraphic

gsurvevs, of collecting the necessary data.

We agreed that you would re-work your minate of 20 January
into a brief and speaking note for the Prime Minister to use
in her discussion with Sir Prancis Tombz. Thiz wounld need to
inelade adwice on the handling of the ACOST mesting. You

agreed to get this to m= by lunchtime on Wednesday.

I am copying this minute to Sir Robin Butler.

AT

ANDEEW TURNBULL
23 January 1988

CONFIDENTIAL
EAMALS




PRIME MINISTER

ACOST: MEETING WITH JOHN FAIRCLOUGH

The object of the meeting is to communicate directly teo John

——

Fairclough yvour views on the role of ACOST so that he in turn

e r—

can pass the message through in his dealings with it. The

maeting will be followed by that with Sir Francis Tombs on

. S ]

Wedneaday and with ACOST itself on 1 February.

—_— P —

John Fairclough's note indicates that he is now thinking much
more on the lines vou want;:

he recognises that ACOST must not simply be ACARD under
another name {(para. l)l. It can do this by glving more

emphasis to science rather than confining itself to
——

technology;

he rtecognises the need to emphasise people rather than

e ——

structures and not EG_Q?ErlﬂGR emall ressarch teams
[para. 2{a)).

My only reservation is his para. 2{(e). If "educating
industey® means getting across the message that near market
regearch is for them to Einance then Fine, but the reference
to "assessing industrial strengths and weaknesses" must not
revert to an attempt to identify industrial weaknesses.

—— — -
—_—— e

The suggestion at para. 2{d) that S5ir Francis Tombs should
make a presentation to the Ministers on B(8T) is worth
explering but it should be made clear that Sir Francis iIs not

being invited to sit in on the Ministerial discussions.

e e e e e

The saggested agenda for the ACOST meeting is an ambitious

one. Tt is essential that sufficient time is laft for the
discussion of the fuoture work of ACOST. This will mean that
the individual presentations under item 1 will need to be
strictly controlled. 1T understand the need for brevity has
been impressed upon individual speakers.

ha

[ ANDREEW TURNBULL)
20 January 1989
DCARRT




20 January 1989

THE WOFK OF RACOST: Meetings 23 and 26 January and 1 February

We are to mest on Monday 23 Jaruary to prepare for the discussion you are to
have with Sir Francis Tarks on 26 January and the ACDST meeting on 1 February.
A note on the proposed agenda and merbership is at Annex A. The meeting with
Sir Francis will give you an opportundty to discuss ADDST's role afidits

@wumﬁmm You promised in your letter of 12 Anqust to suggest
subjects for ACDST to study.

Z. My undarstanding is that the points you may wish to make are:

for ite confidential advice on scientific priorities ACOST shouald do
more o identify good quality scientists and places whare good quality

work is going on and less to try and spot sclentifie winners. It should

mwmmm__mngnfﬂﬂ
work and should ensure room is left foremall resestol:

e ——

it should also try to identify future issues such as climate change
M‘ﬂraanmﬂarsta:ﬂngﬂfUﬂaciataiﬂinmrtmrtﬁnrpjlicy} laaving
any consequential guestions of crgardsstion and oo-ordination o
Gowernment:

all its work should have an intemational perspective. Advice on

important good gquality work being undartaken ewverseas and ways of
tapping into it could help avoid wasteful duplicetion:

you would strengthen the links with ACDST. You would ask me to brief
ACDST on S & T issues being addressed by Ministers and would request
specific advice MMWﬂa when ACDST provided

advice, syou might invite Sir Francis to make a presentstion of it to

Ministers and give Ministers a chance to question him;

———




e. for its published work, AODST should aim toreducate :Lrﬂ_lstrgr,.: Bgte just
}?m.!wﬂ'ﬂﬂdmhﬂm1&lﬂt:mgﬂmaﬂmﬂhm ard
'’ provide better information for taking decisions on R & D. The following
@ thames were suggested in my mimste-of-11 Novenbar: two or threo of these
could be examined in round-table discussion followed by a brief paper
rather than an extensive report:

Guidelines for the UK's irmolvement in international research O [Cntednq

o

How to encourage further private imvestment in R & D: lessons
to be leamed from indusiries with a good record

Public urderstanding and acceptability of science and technology
Biolegical science and technology

New opportunities in manufacturing: the management of technology

= 1 would also welcome an opporbunity at our meeting on Monday to review two
cutstanding E(ST) issues - the Strategy for the Science Base (the resporse
Hﬂm&nmm&ﬂmmﬂeﬂmmmﬂmﬂﬂumﬂmﬁ
Civil Ressarch Establishments, where I am working with Peter Kemp to develop
mmmhmsmmmmmmmmﬁtimmﬂaﬂrg
end as level a playing field as possible.

4. I am copying this minute to Sir Bobin Butler.

JOHN W FATRCLOUGH
(hief Scientific Adviser




Suggested Agenda for ACOST Meeting on 1 February

REVIEW OF RECENT INTERDISCIPLINARY RESEARCH INITIATIVES (1 hour)

irtreduction from Sir David Phillips

Sir David Weatherall - Molecular Medicine TRC Ckeford

Professor Jack Baldwin - Molecular Science IRC Owford

Frofessor Neville Fichardson - Surface Science TRC Liverpool Unidversity

close by Sir Francis Tonbs followed by open discussion with members

FUTURE WORK OF ACOST (helf an hour)

- short presentations from Chairmen of various working groups

- Hﬁsprmdﬂasanuppmturityfqr}uimsathmmntmmm{b

GLOEAL ENVIRONMENT (half an hour - 1f time permits)

- introduction from Sir Francis Tombs on ACARD/ADDST work since 1087

= presentation from Sir George Porter on his sub-Commithes's work.
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Membership of ACOST

5ir Francis Tombs F Eng

{ Chairman )

Mr Andrew Bain FRSE
*Frof Themas Blundall FRS

Prof Gordon Edge

Mr Tomy Gill BSc FEng

Mr Terry Harrison

Sir Graham Hills FRSC FRSE

Prof Leonard Maundar OBE FEng

Mr David McMurtry
Frof Stan Metcalfae

Ir Dermig Oliver CBE FEng
Frof Sir David Phillips FRS

Prof Faith Peters FRCP

Sir Gecrge Porter FRS
8ir Charles Reace FRSC

*Frof John Robertson

Or Alan Fudge OBE FEng FRSA

br David Smith
Frof 5ir Peter Swimnmerton-Dyver FRS

* joined since you last met ACOST

Chairman, Rolls-Royoas pleo

Group Economic Adviser, Midland Bank pleo

Dept of Crystallography, Birkbeck Oollegs,
University of London

Chief Executive, Sclentific Geanericg Litd

Chairman, Lucas Industries ple

Chairman, Northern Engineering
Indusiries ple

Principal & Vice Chancellor,

Univeraity of Strathclyde

Dept of Mechanical Engineering,
Urdversity of Newcastle-Upon-Tyne

Chairman, Renishaw plo

Dept of Bconomics, Manchester University

Consultant

Chadirman of the Abvisooy Board for the
Research Councils

Regius Professor of Physic,

University of Cambridge

President of the Royal Soclety

Director of Resarch and Technology,
Imperial Chemical Industries plc
Department of Electrical Engineering,
University of Edinburgh

Director of Research and Technology,
Britdsh Telecom plc

Consultant

Chairman, University Grants Committes




10 DOWNING STREET
LONDON SWIA ZAA

Frodne e Private Seeretare

ME. WOOLLEY
Cabinet Office

EVIDENCE TO THE HOOSE OF LORDS SELECT COMMITTEE
ON SCIENCE AND TECHNOLOGY ON 19 JANUARY

Thank you for your minute of 16 January enclosing
briefing for the appearance by Sir Francis

Tombs and Mr. Fairclough before the Select
Committea. The Prime Minister 13 content

With this bBriefing.

PAUL GRAY

17 January 1989
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10 DOWNING STREET
LONDON SWIA ZAA

From the Principal Privals Secretary

SIR ROBIN BUTLER
ACOST

The Prime Minister has seen your minute of 13 January. She
found your summary of what the Government ie trying to achieve
through ACOST helpful though she did not necessarily subscribe
Ec all the points made in ift.

Against the point that significant savings are being made
Ehrough the move out of near-market ressarch she has commentad
that the savings in the energy field relate to very long term
rather than near-market research. Against the point that somo
of the savings are being used to increase basic science, she
commantad that this was because what is called basic science
hae sometimes been applied science. Against the reference to
IRCs ghe Bald she was doubtful about new structures. Finally,
she has commented akt paragraph 5, that some funds should be
elearly set aside for "small" original researchers.

She has agreed that it would be useful to see Mr. Faircleough
before the meetings with Sir Francis Tombs and ACOST in order

to go over her objectives with him. I will now try and set up
a meeting.

ANDREW TURNEULL

16 Janpary 1989
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Evidénce to the House of Lords Select Committes ﬁﬁ -fé
Iﬂz--

on dcience and Technelogy on 19 January

i
J L5

You will tecall that GpwaspagrEedil@st SepLember THAT the
evidence whicll Sit Framcis Tombs gave to Select Committess in his
capacity as Chairman of ACOST should be consldered by you in
advancey I therefore attach the tist-of gquestions which the
Hoius& of Lords Select Committee on Scienceé and Technology have
indicared that they will wish-to put-to S5ir Francis Tombs and

AL thelr:  jolnt. appearance beéfore the Committes
_ January, mepetherewithadratoebriefs for Mr Fairclough
;ETEEtE;;nnu 5ir Francis Tombs (Flag B)ptoprespond.to.them.
Ihe-briefs lLave -been cleared-with 5ir-Hobin Butler.,
.38 should be grateful to know that you are content for

these briefs to form the basis of Mr Fairclough's and Sir Francis

Tombs' evidence.

e WS

T A WOOLLEY

16 January 19489




$CIENCE AND TECHNOLOGY COMMITTEE
COMMITTEE OFFICE

HOUSE OF LORDMS

LONDON SWIA 0PW

saidebboard  of-300 J000

direcl limg O1-219 3 l i‘ E‘r

10th January, 1989

Pdi‘?fg Hft'f? n

The Select Committee are looking forward to yout
avidence on Thursday, 19th January, at 11 a.m. The mesting
will be in Committea Room 4b.

I enclose a list of possible questions for the meeting.
They are directed to both you and 5ir Francis Tombs
indiscriminately. Lord Sherfield will encourage you to decide
between yourselves who should make the running on individual
guestions. GSome are obviously dezigned for only one of the
two witnesses. On others the views of both of you would be
appreciated, I hope this arrangement is acceptable.

As usual I can give no guarantee that the questions will
actually follow the paper but I hope it will give useful
gquidance.

1t is uncertain what action the Committee will wish to
take by way of a report. AL present the most likely outcome
seams to he the publication of your evidence, together with
that of $ir David Phillips and CEST, who follow you, with only
limited comment by the Committee. A full-scale report is not
anticipated.

1f, following the meeting, there is any of your evidence
which you prefer not to remain on the record, yvou will be
given the cpportunity to "side-line" it.

I am writing a similar letter to Sir Francls Tomhs .

{;la Euta
(thffisz

P. D. G, HAYTER
Principal Clerk of Committees

John Fairclough, Esq..
Chiaf Scientific Adviser,
Cabinet Dffice,

70 Whitehall,

LONDON. SWLlA 2AS.




SELECT CCMMITTEE ON SCIENCE AND TECHNOLOGY

POSSIBLE QUESTIONS FOR SIR FRANCIS TOMBS AND JOHM FAIRCLOUGH

ey
-@ugiﬁg?T 19th Januarcy 1989

s What are the key details of the Chancellor's Autumn
Statement Eor Civil R & D? In pacticular, how much of the
money added to the Science Budget is new, and how much 1is
rransferred from other Departmental budgets supporting civil R

& D¢

2. Can we expect the next Public Expenditure Survey to show
furtner evidence of the strengthened central consideration of
secience and technology priorities?

3, What is ACOST's method of working? Is it visible
encugh? How often has it met with the Prime Minister?

4. What is ACOST currently engaged on?

Se Will AcOsT, following the example of the Japanese CST,
try to elucidate the strategic goals for science and
technology which Government, industry and academia wish to

pursue?
- - What do you hope that CEST will achieve?

7 - How much does the Cabinet Office contribute ta CEST and
whi ?

B. What is the trend in industrial spending on R & D, and
how can it be encouraged to grow faster?

9. Ministers have occcasionally misguoted the Select
Committee, claiming that we said " The main responsibility Eor
funding R & D rests with industry® whereas we actually said
“The main responsibility for funding D rests with industry"”.
Is the difference now accepted?

10. For civil R & D what conseguences flow [rom the Prime
Minister's statement to the Royal Society that "the health of
the economy and the health of the environment are totally
dependent on each other"?

11. Will the withdrawal of Government funding Erom near
market research result in more funding of that research which,
undecr the customer/contractor principle, Departments
commission as proxy customer for the general public?

2 What advice do you give to Departments about the payment
of an average l0% surcharge on Government commissioned

cesearch?y




13. Wwhat are your views about the Euture of the Covernment's
reasearch establishments? Doas the Government need them?

14. What emphasis in Government 15 being put on the
evaluation of R & D, following the Assessment Office's
discussions with all bedies involved in the public funding of
R & D7 .

L5. What changes in the Annual Review of Government Funded R
& D are you conktemplating?

16. How reliable are international statistics of R & D
spending as a basis for comparison between countcies?

17. hre you in favour of a rapid expansion of
Interdisciplinacy Research Centres? What main criteria should
they meet?

18. Can the ABRC without executive power provide the strong
management and decisions about priocities which the Research
Councils need?

19, We see that the Chief Scientific Adviser's terms of
reference (in Annex A of Cm 185) reguire him to “influence
positively the economic contribution from Government sepending
on science and technology®”. What does this mean in practice?




BRIEF FOR JOHN FAIRCLOUGH'S EVIDENCE TO HOUSE OF LORDS SELECT OOMMITTEE
O SCIENCE AMD TECHNOLOGY OM 19 JAMUARY 1989,

1. 0: what are the key details of the Chancellor's Rubtomn Statement for
Civil R & D7 In particular, how moch of the money added to the Science
Budget is new, and how much is transferred from other Departmental

budgets supporting civil R & D7

: The Chancellor announced in his Aubum Statement that the balance of
public support for science and technology would be altered within an
increased total. Overall an exrtra £130 million has been added to plarned
spending on civil science and technology in 1989-00. This is all new
money for science and technology. The main increase in allocation is for
the DES's Science Budget - where the Adviscry Board for the Research

Councils advises on the distribution of the funds. The Sclence Budget
increase is £95 million in 1989-90 which brings the total to 16% over the
resources for 1988-89. This substantial increass reflects the importance
the Government attaches to basic and strategic science and its policy of
redeploying resources to these areas frum those near to the market which
are properly the responsibility of industry,

IF PRESSED: I regret I cannot provide further details on the settlements
in tha Aautumn Statement; your Lordship may wish to address such questions
to the Ministers concerned.

Supplamenitary 0 What information will the Public Expenditire White
Faper provide on science and technology?

A: A= with last year's Public Expenditure White Paper, this will
provide information on the plans for 199071 and 199172 as well as
giving greater details of individual Departmental plans for 1989/90.

Supplementary Q: Would the substantial increase in the Science Budget
have been achieved without the strengthened central structure for




sclence and technology?

A: You will appreciate the long standing comention that I carmot
coment on the structures for Ministarial decision taking. However the
outcome in the recent Survey shows the Govermment's commitment to
furviing work of high scientific pricrity.

Supplementary Q: How does the 16% increase in the Science Budget
announeced in the Farbamn Statement for 198B-89 to 1989-90 compare with
previous plang?

A: FPrevious plans were for a 4% increase bebween 1988-B0 and 1989-90.

Supplementary O: How big an uplift has been given to the Science
Budget by the Autumn Statement?

A: The new figure for 1989-90 is 13% higher than the plarning figure

set in the previous Public Expanditure Survey.

Supplementary Q: Have the civil sclence and technology totals for
later years, le after 1989-090, also been increased?

A: Provision for 1990-91 is £70 million higher than in the last white
Faper (which of course did not cover 1991-92).

Bupplementary 0: Does the provision rise over tinme?

A: Provision for civil sclence and techrology in 1989-90 is
£210 million higher than in 1988-89.

[(You should be avare: The White Papar, which will be published
shortly, will show total civil § & T declining even in cash terms
after 1989-50. The figqureg for the three years from 1989-90 are £2,969
million, £2,930 million and £2,870 million. Excluding launch aid the
figures would ba broadly level in cash terms.)

Supplementary Q: Does this mean that the policy of withdrawing from




near market RED has been abandoned and no such reductions have been
iackesT

A Within the totals there are 8 mumber of increases and decrenses

including the restructuring of energy and agricultire provision
announced on 27 October and 1 Noverber 1988 respectively.

Supplementary Q: Are the figures you have quoted in aorent prices?
Will not much of the increase be eaten up by the faster rate of

inflation now expected?

A: The figures are in cash terms and take acoount of the forecast of
inflation published in the Aubsm Statement. The increases are very
substantial compared with any possible changes in inflationary

expectations. The Science Budget figure for 1989-90 represents a real
increacs of 11% omwer 19B8B-89.

IF PRESSED: The planning figures for 1990-91 and 1991-92 will be
subject to review in the Public Expenditure Survey in the noomal way.

[Defensive briafing to be provided by DEn on decisions on fusion and
fast reactor funding.]

2. Q: Can we expect the next Public Expenditure Survey to show further
evidence of the strengthensd central consideration of sclence and
technology priorities?

: You will appreciate the long standing cowention that I canmot comment
on the structures for Ministerial decision teking. However the outoome
in the recent Survey shows the Govermment's comitment to fimding work of
high scientific priority. I am sure there will be plenty of speculstion
about the outcome of next year's Survey but we shall all, including
myself, have to walt and sea.

[Mote that no details can be given on the Cabinet Comittee Struchme.]




[Sir Francis Tombe to answer in relation to ACCST's role in advising on
pricrities.]

3. O What is ROOST's method of working? Is it visible enough? FHow often
has it met with the Prime Minister?

Az [Eir Francis Tembs to answer]

Su;plmmtaryﬂ:m&ere;ﬂhlminrmﬂingmmiﬂmm
Chief Scientific Adviser with membership of ACOST?

A:Iaum[mtmasﬁess:mmlﬂ:ETraﬂErﬂmamher.Ihis

enables me to fulfil the remit defined for me in the White Paper of
acting as a link between ATST and the Goverrment,

IF PRESSED: Although the White Paper said I weuld be a mamber I have

concluded with Sir Francis Tombs that the present arrangement is more
approrriate.

4. 0: What is ACOST currently engaged on?

A: [5ir Francis tombs to answor]

5. 0: Will ROOST, following the example of the Japanese CST, try to
elucidate the strategic goals for sclence and technology which Government
industry and academia wish to pursue?

P

[8ir Francis Tombs to answer]

6. Q: What do you hope that CEST will achieve?

[SiIFrmnisTnmwillansw&rasEESTarmafImM]




7. Q: How much does the Cabinet Office ocontribute to CEST and why?

A: The major part of the fimillion which the Goverrment is contributing to
CEST over five years is provided equally by the Departments of Trade ard
Industxy, and Education and Sclence. The Cabinet Office is contributing
£200,000 in order to enable ADDST to participate in CEST activities on &
similar basis to founder member carpanies. '

[Bir Francis Tomhs to answer]

What is the trend in industrial spending on R & D, and how can it be
encouraged to grow faster?

Batween 1981 and 1986 expenditurs on RED performed by industry increased
by some 13% in real terms. [Over this pericd the percentage of
expenditure on R&D performed by industry and funded by them increased but
in 1986 it was still less than 2/3, the remainder coming from goverrment
and cverseas sources. This compares unfavourably with most of our
industrial competitors.] [To be checked] Industry must take primary
responsibility for funding the RED which it itself performs. As the DTI
White Paper on Enterprise made clear last year the Government's role is
1o creste an soonomic climate which encourages firnms to spend on RED.
Industry profitablility in 1987 was the best since 1969. Businesses are
therefore better placed to invest in future comercial success, including
irmovation and the exploitation of sclence and technology, than they have
been for years.

[Sir Francis Tombs to answer in respect of ADOST views. ]

Supplementary O: Despite the recent increases in industrial spending
on R & D the UK performance still compares wmafavourably with other
nations. Should the Government provide further tax incentives for
industrial R & D or recquire companies to disclose their R & D
expendi ture?




A: Tha Govermment's view of tax incentives for R & D was s&t out in
tha 1987 White Papar aon Civil R & D, namely that the average
cost-effectivensss of such incantives 15 low. On disclosure the
Coverrment welocomes the recent decision by the & members of the
Consultative Comities of Accountancy Bodies to approve a new
accounting standard on the treatment of experditure en R & D. The new
standard will require all public limdted companies and very large
private companies to disclose their expenditure on R & D in thedir
annual report and acoounts.

9. @: Ministers have cccasionally misquoted the Select Comuittee, claiming
that we sald "The main responsibility for funding R & D rests with
industry” whersas we actually said "The main responsibility for
funding D rests with industry". Is the difference now accepted?

: The Govermment agrees with tha Select Committee that the main
responsibility for funding D rests with industry. The Prime Minister
confirmed this in har recent speech to the Royal Society when she said
that "the commercial development of scientific principles should mainly
be the task of industry" - this of course includes both D and R with a
oommercial application. As a corollary she also said that "the nation as

a whole must support the discovery of basic scientific knowledge through
Covernment finance. "

For civil R & D what consequences flow from the Prime Minister's
statement to the Royal Society that "the health of the economy and the
health of the envirorment are totally dependent on each other™?

: Civil R & D has an important mole to play in understanding the causes
of emvironmental changes, assessing thelr impacts on society and the

econamy, and in helping to identify sppropriate responses so that we can
minimise the adverse effects of these changes. In many casas such RED

will most effectively be pursuad at the international lemal. Envvincrmental




research will benefit from saome of the additional resources for science
arnounced in the Aubam Statemant.

[Eir Francis Tombs to answar in respact of ACDST wviews. )

Supplementary (: Will this lead to additional expenditure on civil R &
e

A: The pattemn of expenditure will inewvitahly chenge es priorities
change over time. However what impact this will heve on total
expenditure on civil R & D will depend upon the outcome of future
Fublic Expenditiure Surveys.

11. Q:=will the withdrasml of Government finding from near market resesrch
result in more funding of that research which, under the
customer /contractor principle, Departments commission as prosy customer
for the general public?

A:Departments will each determine, in the context of the Public Expenditure
Survey, what R & D they roquire to support them in meeting thedir overall
cojectives. In some areas - development of policy, procurement and
statutory duties - the Departments are true customers of R & D although
acting ultimately for the general public. The Department of Education and
Science - through the UGC and the Research Oouncils - are also acting on
behalf of the general public In thedir support of basic science ard the
Secretary of State announced last NMovember that the substantial incresse
in the Bcience Budget reflected both the importance the Govermment
attaches to basic and strategic policy and the Government's policy of
redeploying resouwrces to these areas from those near to the market.

Supplementary (: What is the definition of near market R & D7

A: In har Royal Scciety speech the Prime Minister used the description
"the commercial development of sclentific principles”.




12. Q:vhat advice do you give to Departments about the payment of an average 10
per cent surcharge on Govermnment commissioned ressarch?

A:I have not given any advice to Departments about the payment of a
surcharge on Govermment comdssioned research. Indeed Lord Rothschild
recammended that arrangements should be left to departmental controllers
of R & D, not centrally defined or controllad. Departments have therefore
evolved different arrangements with their research contractors.

[5ir Francis Tombs to add that ACDST has not given ary advice to
Departments on this eithar.]

13. Qivhat are your views about the fubure of the Goverrment's ressarch
estahl ishments? Does the Government need them?

A:I can only speak in genaral tarms. The fubure of Individual Goverrment
Research Establishments is of course a matter for the particular
Ministers concerned. However, technological issues are pervasive -
impacting upon all areas of national lifa. Covernment needs a relisble
source of expart scientific research and technical advice to inform its
policy meking and procurement decisions. The Research Establishmerts are
well placed to act as a source of such advice and to provide a supply of
staff for headmuarters functions whers relevant technical insight is
required. Further, particular Departments have duties placed upon them by
statute which require access to scientific research and sarvice
fecilities which for reasons of natlonal security or ispartiality cannot
readily be provided by external sources,

[Sir Francis Tambs to answar]
Supplementary Q: Wy carmot most, if not all, of the activities
arrently undertaken by Government Ressarch Establishments be

undertaken by the private sector?

A: There will always be a core of activities which, for recasons of
national security and/or the need to maintain impartiality, Goverrment




will judge need to be undertaken in-house. However, wherever possible
Covermment already seeks to contract-out the supply of research and
develcpment, and scientific and techical support services to the
private sector.

Supplementary 0: Should the Goverrment Research Establishments be set
v as Next Step Agencies with a view to eventual privatisation?

A: Decisions on privatisation of particular Research Establishments
are matters for the responaible Mindsters. The question of whether
particular Establishmerts should be set up as Next Steps Agencies is
a separate issue related to cbtaining better value for money from
facilities that already exist.

Supplementary Q: Will all Goverrment Research Establishments become
Next Steps Agencies?

A: That is a question for individual Ministers. However, as all
Govermment activities are currently beirg reviewed to establish their
suitability for being conducted under Agency arrangements this
encaompasses tha Ressarch Establistments. Indeed, I understand that
some Departments (MOD, DTI, DOE) have already declared some or all of
thelir research establishmonts as agency candidates,

14. Q:What emphasis in Government is being put on the evaluation of R&D,
following the Asscssment Office's discussions with all bodies involved in
the public funding of RED?

A:There is no doubt that Departments are putting mora effort into the
evaluation of RED and this is due in part to the work of the Asseeement
Office. The Assessment Office spent its first year taking part in tha
e:si.a-tirg range of assessment activities undertaken by Departments.[Tt has
prepa:ﬁdmﬁidmtialrﬁnrtsmnmnﬂrgmﬁmsm&ea‘ﬂmm

. of these margmtsdardmking recomendations for improvemerts. Its

 task in the second year is to work with Departments in implementing
Jointly agreed improvements. Its role is to encourage and spread best




practice, and it has provided a forum for information exchange betwesn
Departments. It is also engaged in training activities, contributing to
courses arranged by the Civil Service College or by the individual

Departments. It is also plarning to publish a handixck on guidelines for
B:D assesoment.

Supplementary Q: Does this apply to all bodies in public finding of
RED? What about Research Councils and Universities?

A: The Assessment Office has concentrated first on the major RED
spending Departments. I't has also looked at ascecoment procedures in
the Research Councils and Undversities but has not yet formulated
specific recommendations. It is also engaged in chserving the
existing assessment activities of the smaller RED spending
Departments - DH, DOE and DTp.

Supplementary Q: Are Departments devoting the 1% to assessment
recomendad in o earlier report?

A: In offering recomendations for the fuhure, the Assessment Office
mmmmt.nfmmt&mguhgmmmtas
well as the way it is organised. The way in which the total effort is
brought together - the decision tsking before work commences, in
managoement and mondtoring, and its evaluation afterwards - is as
important as the amount of rescurce imwlved.

Supplementary Q: What are the main recommendations for Departments
from the Assessment Office?

A: The detailed points are of course confidantial., The Acsseccment
Office neads to have a relationship of trust with Departments. It dces
not have an external sudit function. In general the Assesement Office
has found all Departments contribute substantial affort to RGD
assessmant but all have ame gaps. There sre weaknesses in ex post

evaluation in some Departments, and in ex ante appraisal of programmes
in othars.




15. Q:¥hat changes in the Armual Review of Government Funded RED are you
oontemplating?

A:The hancellor of the Exchequer put forward proposals last May in the
White Paper on Financial Reporting to Parliament for restructuring the
Artum Statement and Public Expenditure White Paper (PEWP). Thea 1989 PEWP
will ba published as usual early this year but its role will ba
principally to spell out the details of individual departmental
programmes. The individual chapters will be published in separate
volumes. This will provide a stepping stone 4o the eventual production of
departmental reports, which will replace the PEWP. As proposals for these
departmental reports are further deweloped I shall consider whether it
would ba appropriate to make significant charges in the format and/or
content of the Anrual Review of Goverrment Punded RED. It is too early,
howerver, to indicabe what the changes may be. I should though welcome any
proposals for changes which your Lordships meay wish to providas.

[S8ir Francis Tambs to give ADDST views)

Supplementary Q: Are there any changes envisaged before the new format
of the PENP emerges?

A: the Annual Review will, from 1989, be providing conplete coverage
of the exponditure on science and techology detailed in the 1989
Public Expenditure White Paper. In past years the Armual Review has
concentrated on the RGD part.

:How reliable are international statistics of R&D spending as a basis
for comparison betwessn comntriss?

: Tha most widaly quoted and reliable statistics for intermational
comparisons of R & D activity are undoubtadly those produced by the OBCD.
Unlike EC statistics, which record only budgeted R & D expenditire, the
bulk of OBCD data is actual expenditure reported by member countries ard
may be revieed as more accurate figures bocomo available. Imevitably OBECD




figures for tha most interesting recent years are sametimes provisional
and may not ba comprehensive. Though all the R & D statistics collected
by member countries and reported to the OBCD are broadly in accordasnce
with the agreed criteria, national practices do vary to sone extent.
These differences are gernerally small and hawe little affect on the main
statistics comonly used, but care does need to be exarcised particularly
in making more detailed intermational comparisons. The OED and mamber
countries are conscious of the need to improve the statistics and will be

updating over the next year or =o the definitions of research expenditure
that the 0BECD use.

[8ir Francis Tombs to anower in relation to ADST International
Commitiea]

Supplementary O: Can the OBCD statistics be used to make satisfactory
comparisons of both total expenditure and that on specific categories?

A Wnile comparisons of total espenditure are more reliable than
those of the finer subdivisions, it is extromely difficult to ensure

the comparisons are truly of like with like. Misleading conclusions
may therefore resuit.

17. Q:Are you in favour of a rapid expansion of Interdisciplinary
Research Cendres? What main eriteria should they meet?

AiThe rate of expansion of Interdisciplinary Research Centres and the main
criteria which they should meet are the responsibility of the Sacretary
of State for Education and Science advised by the Advisory Board for the
Resaarch Councils. Your Lordships will wish to discuss TRCs with Sir
David Phillips next week. However, I can say that I welcoma the important
start that has been made in establishing IRCs - aight have been
established or are in the process of baing established.

IF PFRESSED: As a8 marber of the ABRC I am, of ocourse, immolved in thedr
atdvisory process for IRCs but I regret I am unable to comment on the
advice which I provida.




[5ir Francis Tombs to give AODST views)

Supplamentary 0: Is your position as a member of the ABRC compatible
with your bedng a civil servant?

A: Appointments to tha ABRC are a matter for the Secretary of Stata
for Education and Science. I was imvited to be a membor in my

capacity as Chief Scientific Adviser, as was my predacessor.

1B. Q:Can the ABRC without executive power provide the strong

management and decisions about pricrities vhich the Research Comclls
need?

A:An advisory body can be powerful where its advice is accepted,
particularly of course where this imwlves the power of the purse. The

ABRC's advice has been reqularly accepted by the Secretary of State for
Education and Science. I am well aware of the increasing pressure for
change in the role of the AERC. However I hope you will understand if I

suggest this is a guestion which your Lordship should esplore with Sir
David Phillipse.

[5ir Francis Tombs to answer. ]

iWe see that the Chief Scientific Adviser's terms of reference (in
Armex A of Ond 185) require him to "influence positively the economic
contribution from Government spending on science and technology™. What
does this mean in practice?

:This means in practice that in advising the Prime Mindster and Ministers
my broad objective is to increase the contribution of Gowverrment fundoed
R&D to the afficiency, competitivensss and innovative capacity of the
econamy. I do not interpret this remit in a narrow short-term sense as
this would imply a8 bias against basic science where economic rewards
carmot be judged by immediate results. As the Prime Mindster commented to




the Royal Society the value of Faraday's work today must be higher than
the capitalisation of all the shares on the Stock Exchange.




DRAFT ERTEF FOR STR FRANCIS TOMBS' EVIDENCE TO HOUSE OF LORDS SELECT (OOMMITTEE
ON SCIENCE AND TECHNOLOGY ON 19 JANURRY 1989

What are the key detalls of the Chancellor's Rutumn Statement for Ciwvil
R & D; In particular, how mach of the money added to the Science Budget
is new, and how mwh is transferred from other Departmental budgets
supporting civil R & D?

{For CSA)

Can we expect the next Public Expenditire Survey to show futher
evidence of tha strengthened central omnsideration of science and
technology priorities?

ACOST provides an anmual advice to the Coverrment on national
pricrities for science and technology. This covers policy izsues as
well ag gpecific scientific and tedhnological fields which the Council
oconziders to be of importance to the UK's economic future well-boing.
The africs is given in confidence to the Prime Minister and I cannot
divulge details to you but I understand that the ACCET advice on
priorities is taken into acoount in Departmental esgpenditure provisions
as stated by the White Paper on Civil Fessarch and Developmert (Cm
185).

Supplementary Q: What evidence have you that this advice has had
affect on Govermment policy?

I am satisfied that ADCST advioe has been considered appropriately.

what is ACOST's method of workdng? Is is visible enough? How often has
it met with the Prime Minister?

AOST has evolved from ACARD by increasing the rumber of members with
sclentific interests and omestituencies. The present Councdi] has 18
members (excluding the Chadrman) of which 9 are academics 6 are
industrialists, 2 are irdependents but with indostrial background and




one is an economist. The relationsip with other adviaory councils and
boards is achiewed through ex-officio membership of AOOST from the
University Grants Committee, the Adviscry Board for the Ressarch
Councils and also by the presence of assessors at Council meetings.

The Council meets 6 or 7 times a year. Thare are 4 standing committoes
and one working group. The Prime Minister has attended one mesting and
is expected to attend another in February. The Council is well known

both nationally and intermationally. Some of our reports are published,

for example those on Sizesell and the UK optoelectronics industry and
others will follow.

Spplerentary Q: What effects outside goverrment have the reports
had?

They have stimilated discussion and reassessment. For example ACARD'S
repert on Exploitable Areas of Science led to the formation of CEST.
AMeo there is a reorientation in the optoelectronics irdustry following
our analysis of the industry and its technological capabdlities.
Similarly reports on the softbwmre industty and on the medical equipment
industry have provoked a recnsideration of the UK position in thesae
important industries.

what is AOOST camrently engaged on?

Our cmrrent interests are a review of national priorities,
intermational cooperation, marpower and training, emerglng
technologies, barriers to growth and global erviroment. We have
Commi ttees and Working Groups studying these subjects.




Supplementary 0: What is happening to the Defence R & D Repart?

A: The report was copleted and approved by ACCST a few wesks ago. It is
beding considered by the Goverrment and we are awaiting thedr response.

5.0: Will A0ST, following the example of the Japanese CST, try to elucidate
the strategic goals for sclence and technology which Gouvernment,
industry and academia wish to pursue?

A: ADCST has a different role to the Council for Science and Technology of
Japan. I understand the CST is chaired by the Prime Mindster of Japan
ard has 4 Cabinet Ministers as members as well as indeperdent members.
The usual consensus gathering in Japanesa govermment means that when
reports reach the councll they have already been omsidered by
Goverrment Minigters.

- In contrast, MOST has a more indepandent role. Much of its work is on
' its own initiative, ADCET's reports, while often covering similar

, | toplcs to those of the CST, usually provideadvice to the Prime Minister
" pefore there is consideration by goverrment departments. We do of
jcourse £ind it helpful to have views from Departmental assessors on
| Council and its Comittees and take these into account in framing our
| advice. Our work is concerned with the elucidation of rational
Imiﬂﬂ%mﬂ@isﬂﬁiﬁ:ﬂf@ﬂﬂﬂfﬂﬂﬂﬂl@aﬁm;ﬂlm
amd technical areas for the future.

what do you hope that CEST will achiewe?

CEST was set up a3 a omnsaquence of the findings of ACARD in its report
Exploitable Areas of Science. The budget is something like £5.5m over 5
years and £1m is from Goverrment (of which £200,000 over 5 years will
come from the Cabinet Offios). The aim is to identify markets and arcas
of industrial techrnology and scierce which present new or improved
opportunities for British industry. I hope that CEST will provide the




link between resesarch and explolitation by identifyng new markets and
providing its “cwstomers' with new opportunities, An essential part of
this will be the integration of basic sclence in the universities and
polytechnics and industrial development. We have too often been accused
of sperdering the brilliant ideas of our ariginal thinkers. I expect
CEST, in a modest way to begin with, will change that.

Supplementary A: Organisations like CEST have been around in many
coumtries for many years. khy will CEST be special?

Because 1t is over B0% fundad by the privete sector with the private
sactor interests predominant on its Council and a commitment to
improving the situation which we all feel has goe on far too long:
also CEST will widen the debate and consensug in Britain on which
direction we should tale in the future.

How mach does the Cabinet office contribute to CEST and why?

The Cabinet Office contribution to CEST emables ADDST to play an
important role in the Centre's activities. I am a member of the Council
and can see the berefits of a close correction between AOOST's studies
and the implementation of some of their findings thorough CEST. We have
asked CEST to look at some aspacts of spaoe explodtation and T expect
there will be other opportimities to link them with us effectivwely.

what is the trend in industrial spending on R & D, and how can it be
encouraged to grow fastes?

The tradd in increasing industrial commitment to R & D is very welocome
and meets ADOST's wishea, Growth will increase with further improvement
in industrial performance, particularly in full competition betwesn
companies within and outside the UK.




Supplementary §: Are companies being encouraged to publish their
expenditure on R & D7

The six menbers of the Corsultative Commdties of Accoumtancy Bodies
have approved a recommendation that all public limited companies and
very large private conpendes should publish a stateent on R & D
expenditure in thelr annual report and acocounts. AJDST welcomes this
but would like to s how it wopks in practics,

Ministers have ococasionally misquoted the Select Committee, claiming
that we said "The main responsibility for funding R & D rests with
industry" whereas we actually said "The main responsibility for
funding D rests with industry". Is the differenws now accepted?

(For CSA).

For civil R & D what consequences flow from the Prime Minster's

statement to the Royal Boclety that "the health of the economy and the
health of the erviromment are totally dependent on each other”.

AOST is aorently studying the implications of emvironmental changes.
Thesa are both a threat and an opportundty for British industry, for
exanple the development of substitutes for pollutants and new
equiprent, as well as devising new infrestucture systems and
agriculture. We believe that in ressarch the British role has to ba an
intermational one. AOOST's views are being formulated but are not
yet finalised.

Will the withdraml of govermment funding from near market ressarch
result in more funding of that research which, under the

oustomer /contractor princdple, Departments commission as prosgy custmer
for the general public?

{For CSA).




vhat advice do you give to Departments about the payment of an average
10 per cent smurcharge on Goverrment commissioned research?

MNIET has not discussed this topde and therefore 1 have no comment.

wWhat are your viess about the future of the Govexrment's reseaach
estahl i shments? Does the Govermment need them?

AXST has considered from time to time in its studies the role of
government research establishments, most recently in the report on
Deferre R & D. However I cammot comment on this any further as thedir
management i the Government's responsibility. I believe that therse are
aspects of goverrment such as standards and safety, which require it to
have its own resesarch facilities.

What emphasis in government is being put on tha evaluation of R & D,
following the Assessment Office's discussions with all bodies imvolved
in the public funding of R & D?

(For CSA).

what changes in the Anmual Review of Government Funded R & D are you
contemplating?

AYST will review government funded R & D as part of its priorities
deliberations. For this it relies on the Anmual Feview and may make
suggections for changes in it. This is still under discuesion and T
carnot tell you how far we have progrescad.

How reliable are international statistics of R & D spending as a basis
for comparison betwesn countries?

MOET does not itself gather statistics on R & D but makes use of those
provided by the goverrment, OB and other agencies. In my view
comparisons of like with like are extremely difficult and this may
result in mizsleading conclusions.




Are you in favour of a rapld expansion of Interdisciplinary Ressarch
Centres7 What main criteria should they meet?

AYET has supported the principle of the TRCs and has reviewed progress
in one of them. Whether or not the rate of setting up IRCs should be
increassd is a matter for tha ABRC, the Research Councdls and the DES,
but it is important that decisions take acoount fully of their need and
potential role as centres of exoellence with close irmolvemert of

industry.

Can the ABRRC without executive power provide the strong management and
docisions abour priorities which the Research Councils need?

I am a member of ABRC and support the enquiry by Mr Richard Morris on
bourndary problems between RCs and how this may affect AERC. Until we

have seen and oonsidered this fully I carmot comment on any changes
which may or may not be appropriate in the role of ABRC.




" .

=, ADB9/ Kvrd Beimy B |

Ref. ADBS/113 e |
1S g

PRIME MIHISTER (1) F"‘Elflli i E-I.'h"-""-""_

drg rd b RO 3N

Tﬂihd_LﬁUJl ﬁﬁﬂ‘l!r

e

ACOST

ag L] e I-"'-I'f"j

It may be helpful if I set down the peints I made this
morning. Since T have done so without consulting
John Fairelough, please allow for the fact that T am not expert
on these matters.

2. The Government - you, John Pairclough and ACOST - are
struggling to make a big change in the Government's R and D
priorities; and by past standards big changes are being made -

An important decision has been made to take the Gover nment
out of near market research and significant savings are

i d agri i 3> has a
Sk B 94 being made from DTI, agriculture and energy; a cap has lso
By VA been placed on defence;
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at the applied end, more research is besing established in
IRCs to bring research and industry more closely together
and to make research more purposeful; e &_‘E'-lf‘
it 72

ACOST has identified some key areas which 1t has
recommended for research, viz advanced materials (polymers,
caramics, high temperature superconductivity, surfaces and
interfaces); bicotechnology {the human genome);




communication and control (optoelectronics and millimetre
waves). It has recommendad some of these as sultable for

IRCs but these recommendations are not mandatory.

3. ACOST are also closing reports on other aspects of
science - barriers to growth, European framework programme,
informal scientific collaboration, Eureka - and 1is proposling

others.

4. The question is: how does this differ from what you wankt
ACOST to do? I think that they are trying to a) identify
priorities; b) help in getting a shift in the pattern of
covernment funding; c) offer advice on key sclentific issues of
the day. They are not, in my view, 'picking winners' in the
sense of super—-imposing their views on those of the scientists
and enforeing their views by the allocation of funds: they are
recommending priorities and encouraging industry and research to

come closer together with a more deliberate aim.

D Perhaps one point which you will want Lo put to

John Fairclough is that you would like advice on where the good
teams are so that the Government can bBack the teams, not the
projects. And another point which I detect is that you want the

process to be less hureaucratic than it appears to be - less

committees and paper, more action. é}ﬁﬂg Papon e phesmadr
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6. At all events, in my view, both John Fairclough and ACOST
want very much to help in the direction you want te go - and big
changes are being made. I shoula like to suggest that you sae
John Pairelongh and talk through all this with him - he is
certainly eager to have your guidance - as a preparation fer the

talk you ara to have with him and Francis Tombs.
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CONFIDENTIAL

PRIME MINISTER 12 January 1989

ACOST

At our meeting earlier this week, you expressed your

concerns about Government policy on science and in

particular on the role of ACOST. You were also worried

that, by championing basic science and totally renouncing
near market regearch, Government may further harm the
nation's competitiveness. My belief is that we have already
done harm to British innovation by removing much of the R&D
QEngn from industry since the war. That which is not paid

for, or marned, is rarely valued and the poor status of
engineers today is in part because industry has not had to
pay Eor and nurture them in order to stay ahead in the
market place.

Meanwhile, the engineers and would be technical innovators
have formed cabals whose prime purpose is to get money out
of Government for kechnical research. They drew more

sympathy from organisations like the DTI and the DES than
from their own industrial masters on the boards of companies
like Vickers and GEC. That is why it is now considered

automatic for Government to finance the domestic development

of 'new weaponry, notwithstanding the availability of a
proven foreign alternative. We have just seen this with the

ultimate MOD recommendation on tanks as indeed we saw it
with Nimrod. Vickers were not prepared to invest £B0m of
their own development funds in order to secure a £2bn
Government order!

This philosophy has led to the Alvey programmes, to Inmos
and to the billions of pounds that have gone on industrial

sipport over the past decades. Unless the managements of

our businesses face t mpetition, and

1
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accept that they cannot win without devaeloping and paying

for technical research themselves, Britain will continue to

=

underperform.

t is a viclous circle. The more Government featherbeds
technical research; the less top management will value it
and the lower our innovative standing will be. Those in
ACOST and ABRC and the endless quangos who lobby Government
for technical support will continue to present this as
evidence that more money is needed. The cure has been

exacerbating the illness]

It is healthy that Government has now turned from this
policy. Nevertheless, sufficient lobbyists remain in key

e —————
roles, including the Chalrman and much of the membership of

ACOST, that I do not think you need fear that we shall throw
the baby out with the bath water. There will continue to be
enormous pressure, originating in industry for technical
expenditure by HMG. As before, it will be voiced through
organisations like-EEDST, RBRC and the DTI.

Emong the basic science community vour standing is extremely
high. You are regarded as an ally against the forces of

bureaucracy and centralisation which the Financial Times'
article points out. fﬁﬁhuur discussion with Sir Robin
Butler, and subseguently with John Faireclough and

Sir Francis Tombs prior to the ACOST meating on 1 Fehruary,
all vou need do is indicate to them that vou expect ACDST to

give advice on issues relating to basic science, including

measures of value for money, and to remind it that its brief

is not exclusively technology and "making Britain

| internaticnally competitive”.

Over time the membership of ACOST should include more young
successful scientists from basic fields as well as
aeconomists and technocrats. It might even be appropriate to

have more "working" members of ACOST drawn from a younger

-
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group teo augment the executive work currently being done by
economists and non-scientists in the Cabinet Office.
¥You need not be too severe on IRCs because vour doubts were

—

clearly expressed at the May E(8T). But vyou should

emphasise that structures do not produce resulkts - only
people can do that. FuELhErmure the principle that the more
market orientated the work of the IRC the greater should be

the proportion of industrial funding, must be hammered home.

We have all fallen into a logical type confusion about
'picking winners'. What we should foreswear is the picking
of winnerzs by ranking the potential economic benefit of
basic work such as thermonuclear fusion. We shall always
have toe pick individuals and decide how their efforts can
best be financed. It is this kind of individual winner that
you need to seea rather than the detailed work of preiject
Leams at ACDST.

.-:_.-":l
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GEORGE GUISE
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NOTE FOR THE RECORD
ACOST

The Prime Minister had a discussion with George Guise (Policy
Unit) this afternoon about the work programme for ACOST. The
papers available were John Pairclough's minute to the Prime

Minister of 11 Hovember together with Policy Unit comments.

The Frime Minilster expressed concern that the ACOST machinery
was not working as she wished. 5She saw its main role as
providing advice to Government on broad pricrities for science
and technology bunt she was concerned from the recent papaers
that it was reverting to the practice of trylng ta pick

winners.

After a brief discussion, the Prime Minister said that she
wished to glve further thought as t0o how best tEo handle the
ACOST meating she would be chairing on 1 February and the
briefing meeting prior to that. It was noted that the diary
carrantly provided for a joint briefing meeting with

Sir Francis Tombs and John Fairclough about a week before the
ACOET meeting. But the Prime Minister also wished to have an
early word with S5ir Robin Butler about her concerns in this
area, and then to consider the possibility of a separate
discussion with John Fairclough in adwvance of the combined
Tombs /Fairclough meeting presently planned.

fecc.

{ PALUL GRAY)
10 January 1988
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FEIME MINISTER
ACOST = DISCUSSION WITH GEORGE GUISE

¥You will recall that you ware to have attended a meating of
ACOST on 14 Decembar, This was cancelled because of the

expacted Gorbachev wisit. The ACOST meeting is now

rescheduled for 1 Pebruary.

Ag preparation for the original scheduled December meeting

John Fairclough sent you a minute on ll November (Flag A)

setting out his ideas for future ACOST activity. George Guisa
{Flag B) commented critically on the Falrclough proposals in

e —

hiz minute of 15 Wovember. You commented that "ACOST isn't

waorking® and said you wanted to have a talk to George Guise in

advance of a pre-ACOST discussion with Francis Tombs and John

Fairclough.

F

The maating with George Gulses takes place next Tuasday, 10
January. Owver the weekend vou may like to refresh your memory
of the earlier papers. In addition, you may like to glance at
George's further minute and attachments dated 1 January (at

?lag E].

¥You will want to talk through the issues with George and
decide on yvour strategy for handling the ACOET meeting and
your pre-ACOST discussions with Tombs and Faireclough. Ak the

moment wa have a joint session with Tombs and Fairclough
scheduled for 26 January; you will want to consider whether
also to respond to John Fairclough's reguest for a separate

meeting with yvou first.
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PAUL GRAY 1l January 1989

MEETING WITH THE PRIME MINISTER ON 10 JANUARY

In additien to my previously submitted note on ACOST dated
15 November, you might show the PM two attached PADErs.

The Times article is polemical ‘but it does illustrate how
the centralisation and exploitability instingts of
erganisations ITke the ABRC and, hy implication, ACOST
contrast with the PM's own beliefs.

—

The second is a private note from Kumah Bhattacharyya

warning againsSt Che ACivVe far ITHCS, particularly in

combination with a SERC of the present size and enginearing

bias. It is ironical that a leading engineering academic
| rar—————
should make the point so forcibly. Indeed, it has always

been his philosophy that the funding of engineering should
come predominantly from industry. The success of his

department at Warwick in attracting non government funding

illustrates thig.

¢/ GEORGE GUISE
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in tecant vears has favanred hig

’gmﬂ. “explojeabls” science and
tadd" researely prodects,

Indead, (he big §5 beanrtiful mental
ity 15 arguably as well established [
British science today as it was In
industry in the late 19605 S is the
noting) that committess of wisa meen
can sensibly determine priorlties
Anvone who doubts thiz peed book oo
further than & Stratepy for the Soi
ence Bage — the key policy dociimsant
ptlshed hgr the Advlsory Boord for
the Research Couneils in 1887,

The [ollowing stofences ara typloal
of the flavour of this technocratic

B "There i5 & lach of purposelul
direction, nationally, In the redeplsy-
inent of research effort, both belbwesn
ane within fnstibacdons."
@ "We peed to meke the transiiien
from o widely-distributed unlversity
rezearch base to 3 sy=tem in which
fewer centres are equippsd Lo warld
claszs standards
@ “Standlep back, the dewelspment
af aatectivity and more disective man-
fpement can be 2etn as the ibevifable
rasponse to the chellange of managing
sCierce,”

The Advisory Board has nat had oll
its wishas granted. Mr EKsnneih
Beker, the Eduoeadon Secretary, hes

fought shy of formally s-i?'rega.tinﬁ
‘universities Into three classes:

fcapable of substantial researchy, T
(eapable of teaching and *scholaz.
ship” onle); and X {pable of Lmited
resgarchl. But victually everything
gisy =eumis Lo be going through.

The eport called for the eshibilizh.
maent af big intendisciplinury resesnch
contres {[RCs), independent uof the
umiversitios and thus more susceptl-
bl ta “peaitve” management by offi-
ctals via the resparch councils, These
wors Intended to bring UK regearch in
speciied Oelds of explaltable selence
tp to “world elass™ standards, The
first on warm superconductivity, has
just tetn opened in Cambridge. Many
mpre are planned.

The E;‘m': of Increpsing the propor
tion of directed vesearch Iz also belng

wchieved by @ shif in ressarch coun-

Eil ngéldmg o support for small

fmvolving only a faw
nted indlvidasis)y to programme
i3 for large research groups.
Thess are “Inherently mope suscept-
tle o stratesic artexlation” and
“sazier to montbor and review,™ & par-
altel zhift from Tandine  ressarch
through aniversity block grants to
funding wis research councils is
EJ.'lIZ-lhI!I."' medns of tightening central
cormzzl,
R AR sy ek AR BoliGis - Dkis

galled  for  ereater emphasis o0
Fexplaitabillty™ and greater Inwolve-
ment af men in selting sclen-

Hfic priorities” The Centré for the
Cxplodtation of Science and Technol.
oy lms sccordingly been [acnehed. It
iz not, af course, suppoced to pick
winnars, but it apparemtly hopes o
identlfy appartunitles for IRCs. One of
tha businegsmen who helpad ralse
bedustrial finance foe the sentre even
expreased his Hope that |t would play
the eale of Japans Minkstry of [nber
naticnal Trode and Industcy.
indnsirsilists are excrting influences
i other waws, Thay arg hoavily repre-
sented oo the new Universitics Fund-
ing Cooneil. This will impose moch
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Michael Prowse on the debate over Britain’s priorities in scientific research

Why bigger may
not be better

tighter controls on academics thano
the existing Uriversity Grents Com-
mittee. Businessmen also =it on the
Advisery Couneil on Scienge and
Technology (Acost), the ey central
commitiee sef pp to establish priosi-
tins fior British science.

While mot cafling for & pestructur
ing af the Ave saln reseasch councils,
bl 11 repart did relseare agnimehis [or
retlonalksation aod “mone cxeoutive
authority’ at the centre.” Plans are
now afoot to ereste & single large Bio-
wneal Research Councll by menging
two smell conncils conesrned with
apricultnre and foed, and the spviron:

feent,
Bume wmﬂ farther still, Sir
Dievid Phillips, Ooford matecular

biopbvsicizt who chairs the Advisory
Boerd Tor the Research Counclls (and
wiha, with Me Jaoln Falrclowgh of the
Cablned Oice, was the driving foros
behind the hew scicnce policy), wotild
like b mierge all five couneils. A
mationnl Sclencs Foundation, along
U8 limes, = “wory much a monner n
that lomger torm.” he saye:

Aboye gl] the 1867 strategy docu-
ment cglled for concentzation of uni-
voreity pesverch-effcre The K, T X
formukn may boe technically dead, but
ihe proposals for fhe rationafization
af physies and chemistzy nts
ara very much alive Keview badies
extablished by the University Grants
Copmistes last month called for the
clozure of many small dapartiments

Metther Sir Sam Fdwsards, chairman
of the EME[H review, nof Profesaar
PG AL Stone, chafrman of the chomis-
tey review, saw muoch merlt in Mrs
Thateher's concept af supporting eme-
ative teams, “however small", Accord-
ing to Sir Sam, mergers are “inevita-
e and advantageous." Physics
*worild emerige stronger from concen-

trating stafl and students ndo fewer

universities” and the UE would be

.'I:

better able fo provide 8 “renge of
intemationally competitive cesearch”

Bath these reviews concluded, mys-
tericusly, thet depariments must con-
tain &t least 20 siall and 200 students
to be viable, fipures apparantly
plucked from the alr; certainly no
detalled - attempt has been made o
justify them. Six of the 15 tap unlver-
sity departments in terms of réssarch
earnings act incfficlentiy small by
this artifirial criferion.

The ratlonale for conesntrating sci-
ebific resotrees and estahlishing
tighter control al the cenire runs
roughly as follows, Britaln iz & small
conntey ‘ard cannot afford to spend
mitch on science, ¥Wat hoth the num-
ber of opportunitles for research and
the cost of doing “Tronbier™ science
are- escalaling mpidly, Therefore the
UK must e selective in the sclance i
sdpports amd strive where possible ta
sprend oquipment costs over larpge
numbers of researchers.

Mr Ben Martin of the Sclencs Pollcy
Research Unit in Snesax strengly sup-
poris the threst of prosent policies. "1
EUspect the answer 15 thae wa doa't
need 50 ghysics deparimenta™ ha
BRVE. TRIERAT Wi Dmboverigh owors-
body or you el some have the equip-
ment to do frentier physies."

"Britodn," he says, “must adopt &
mora seiective appecach o research,”
He points out that Sweden recognised
thie peed to eoncenbate ite resanrce
more than a decade ago and has been
suceessfully identifving scientific pri-
aritles aver since. Even the U3,
despite its vast science badpet, is hav-
Ing to make herd cholees. Thns the
Ci's future les in swallowing it=
peide and locating felds of research
where “we have clear comparative
advan In tepms of Industrlal
applcal o ﬁrh.ain thizs means
chemicals gnd phacmacesiicls.

Buf some =cientists and sconomists

are seeplical of this conventional wis-
dom, Professcr Denis Hoble, Ooford
physiologist and founder of the pres
suTe- Erodp Save British Science, says
the "big i3 besutiful" argument is
“oily 8 quaster true but has been
made into o whaole truth.” He sceepls
ihat gome soientife mseasch reguives
“quikte massive hmding” hat acgeed
that “it is a tofal ever-reaction 1o this
pesblem o try to close S0-odd depart-
mete” He points oot that separate
research groups can share faciiltles
fnnd thus reap econdmied of scale)
lul.:-liéhuu: merging and lostng thelr
pgndent.

He maintains it |5 impossible Lo pre-
dict where excellence will emerga.
*Wobady woulll have expectad Dundee
0 havs one of the best Mochemistry
departments in the country, et it his
teen transformed by the ofoits o &
single creative individwal ™

Dr Davld Edgertan of the Centre for
the Histery of Science, Technology
and Medicine at Manchesier takes an
evion stroneer flne He argues that the
twin policies of selectivity and an-
ralisaiion are evidence. of a “nalve
phnocyetic” bias on the part of &
government which prafesscs to
“wenevs- b nedrscks i Foedoin,

In a recent i'p[“;:rraﬂ l.'EI:‘:iHBI:I jﬁ[:‘ff.‘ﬁ
with D Kirsty Huo - 118 BTEHES Lial
thi mpmn of A Strategy for the
Science Base are to EmuEEle
in & 1960s-type modernisation™ and

o™ the nation's scamce
Tor Baitle with the scienca of ofhue
n&tlons," But the promotion of
national champions in science fails to
recopnise that "It is firms nat nations
that compate with each ather”

HNobody has provided iny sort of
apiplrical justification for concentyat:
inp rewpurces or merging Meilities, o
says, pointing out that thére is & 1ot of
woally thinking about ¢pefs “What
thoizs I mesm Lo §8¥ costs aoe risiog,”
he asks, “I4 It cost per innovation?

Doas it-menn that ol and wariable
costs costs Dave gone up, bul e
walue of research output Bas also
mons up? I en, then the costs ane
being recanped.”

In anv case, he sreuac, if there iz gn
acctleniting growth of salentiflc
gpperiunitics, it 18 ol obvions thst
conceniration of rezpiicces is the sen-
sible sirategy, Thuog, i previoualy
there wore 5,000 paths and UK
reseperh [olfowed 200, now, with
10,000 paths, it may ot be possitle {0
foltpwr 1000, "It wonsld seéisn porverss,
though, to cut the oumber of paths L
1M im rezponss to the ncredsed diver-
gy

Dr Danald Braben, heed of vanture
research ol BP, ik an egually pasalan-
ate advocabo of diversity, “Current
proposals for rationelisation will hove
- eorraalve affect, and may indict last-
ing dagmps,” he wamng “The more
you concentrate, foous and sebect,” he
sayve. "the less Hexilfity v have
and the more you'te playing the geme
b undnir internationel reles.”

Britaln, he says, {s choosing to spe-
ciplize in oxnotiy the sams fislds of
rasearch aseveryhody elss Mat this &=
# pecipe for foilure. The UN'n Invest
ment in, say, bistechnolapy, is lkely
to be a factor of 20 less than that of
the 8. "It iz likp an armewresiler
challenging & suma wrestler, Wi moy
bhe naturally creadve, but to poly on
s being 30 fimes a3 Mepnious ok the
Armerleans 1= g bit =ity

Dr Braben sdvocates o guite differ
ent approach, Instend of trying s
hiarl to achieve “world class" stanp-
daris in felds nowhich afl conmries
are alrendy competing, the UK should
do more o ereoursge gentinmly origl-
nal research, The trouble for the Gov-
ermment 18 il centeal cominilbess,
firgneinl memoranda, spd “purpose
[ul”™ direction of lerge dghtly-man-

teams are unlikely to create an
eovirmnmont in which penuiee cre-
ativity can fdowmer

Dir Brabern's veprure research amid
at BP backs fundamental seisntific
rpasearch, But be does not warry shout
exploitabliity per s¢ In fact he dis-
trusts scientlsss who walfle on ghoot
Hkaly industrial sppications. The les-
gion: af history, Be saye, = that good
gilenoe alwaya has Induseal nupllen-
EE:S' Dt won eannot predlet when ar

The first giebation e asks aclentlst
seeking BP support s "H you faced
no constraints amd complete froedom,
what would vou ke daing thet yag pre
mot dolnp pow?' He then eneourages
thern to follow their iostincis A bl
ger contrest with corrent porernment
policy would be lird (o bpspine,

Bir David Phillips at the Advigery
Board rejects the charge that Britain
is edopling g 1060 “national champi-
ong" apprasch to eclence. Selectivity
and tighaber manmgement, on the oo
trary, reprasent Af oveldue TesponEe
to the problems posed by past poll
cies, which wrangly let % thonsind
flomers bloom."

But sven-he sppears o hpve somne
qualms abrot the prosent drive
rationaliee. Whila supporting the gen.
eral principle of specislization, he
pdmits to “hesHatang™ shoot the el
-l amall - Sapaitmeis plonaad L
the TiGE, He poikts oot samewhat
rusfully, that he was traimed in Walsa
In a2 small department with fve lec-
turers sod one peefessar — 1 other
worde in a department roughly a
quarter the new minimom eize,

Hobody is sugpesting that ol sci-
enca can be small-zeale snd enrjosdty-
drlven, The gquestion iz-whether the
pandulom 14 now In dangoer of swing
Inp too far In the opposite dlreclion.
In hiér Hoyal Soclety speech, Mis
Thatcher said the walse of Mlchao
Faraday'a work today mual he hitghar
than ‘the capitalisation of -all the
ghapis o 1he Steck Markel. Hat was
it the result of 3 technocrallc smlegy
for the spienca bosst
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Under Labour Governments ln the 1870's, SERC (then BRC) was
encouraged to redirdct itws research and poatgraduate training
towards near-macket enginedring, | SERC was s#en as one acrm of
an interventlon pollicy to huppn:q industry with public| mbnay.
| a3
The Government and econgpic climate have' since changed,
Companier are nbow ptofitabile and |can pay for the near-market
R kD and the ptatf development that they need, (SERC howaver
clings to its old ways and supports much mundane, low-risgk
applied recearch. ' '
| ' [

| :I Ii
The mituvation |is campaungad By | the new Intecdisciplinary
Aesearch Centres (IRCs) being established by BERQ, In| the

initial stages, acpdemics| will be deflscted from resenrch
into organisational | and| bureavcratic {ssues. Latar,
compating growth points [in smaller depactmentd will be
starved of funds and so new ideas will be atifled, Floally,
af individual ' IRCS weaken, SERC will ghow its ubual
procrastination! in| duttinﬂ cut dead wood.,  The 1RCE will
simply breed disgruhtled r

s=archers for the futire,
[ | |

. |
There is a etfong possibility that the research element of
the block grant! for the universities, currently provided by
tLhe UGC (end in/the future from UPC) will be administeted by
the PRessarch | |Countil uh the | bagis of Council-funded
contracts. If Lhis is allgwed to happen then they will have
the total moncpoly ahd willl regulate university research.| Is
it right that such & large proportion of universities modus
operandi dependd on often pudderless councils? i

|

I

This will have the 4ffact of the universities belng totally
beholden to the [Counkils.

What will be the motlvation for cacrrying out jolnt cesearch
with industey 1f the la:gE! reportion of block grant ls based
on Research Councll fundihg? HMG should rteconsider |its
strategy of giving' 'gso much authority to: the <Councils,
especlally in engineering, | If there is no other mlternative
I would much rather see the dual support remain with the UGC
with egqual waiqhtinq'givinitu industrially-funded research,

I i
Engineecing research {and: ostgraduate training) should bes
removed from SERC, {hto a séparate Agency,




This will be éppns&é by séhc on the grounds that englneercing
is a logleal extendion of basic scisnce, and funding for the

two must be united.| The !ﬁamplﬂ of the continuum oF research
in materials is ﬂftdﬁ quﬂqﬁd.

However; where does the contilnuum stop? By BERC's argument
it runs from basic research into applied scignce, into
englneering, and into product development. The truth 18 that
engineer.ing near the polnt of application must be judged by
different critecia from science; For example, return on
investment 1s cruclal and this is why company commitments in
hard cash are more f;vaaliﬁg than peer review in sngineering.

Thus research and tfaining in engineering should ba funded by
an Agency with the ﬂnllawiﬁg featutes:
. ' |
|
I
I
|
Giving equal heightltc industrial and publi¢ funda,

Close tp DTI &nd under its inEluence,

Pollcy-making staffed by fixed-term pecordees from
industey, and  commerce inetead of tenubed | civil

servants

With the ‘remit to minage ateas of resdarch and sesk a
rekurn on 1nvhttmunTu




CABINET OFFICE
70 Whitchall London SWI1A ZAS Telephone 01-270 < 22 ._—jf'-i

Frem John W Fairclough FErg
hief Scdentific Adviser

WOg64

J M M Versker Esg

Dept of Education & Sciernce
Elizabeth Housa

York Road

Lexxdn  SEL

Dear John,

INTERMATICRAL: ERED PROGRAMYES
I am writing about the arrangements for carrving out the exercisa which the
Prime Minister has asked me to put in hand, as recorded in Paul Gray's mimute
o ma of 14 December.

I see the aim of the exercise as being to identify good practice for the UK's
collaboration in international RED projects, as well as pointing up specific
areas for improvement in the menagement of existing projects. The exercise
would be confined to locking at the UK end of the participation. I would not
envisage direct contact with international pariners or organisations. The end
product of the exercise would be twofold: first a suggested check list of
igsues to baar in mind when negotiating fubure international RED agreements:
and second a report on the individual projects examined with any specific
recamandations for improvement. As the Chief Secretary suggested in his
letter of 1 Decamber, it would be for individual Departments to consider these
recommendations and make proposals to E(ST) colleagues on what action they
planned to take to implement them. I would propose clearing both these reports
through E(ST){0).

I suggest the study focuses on intermational scientdfic resssvch facilities
where the cost to HVG exceeds £1m a year. I would include three categories of
Intermational collaboration: -

4. facilities operated and managed by an International Organisation to

facilities ocperated by several countries ag part of a bi- or
milti-lataral agresment.

facilities in the UK or abroad run by one country but whare a
significant part of the coet is recovered by intermatienal usage.




Tha study would aim to address four questions:-

s our scientific objectives and the rationale for teking the
intermational collsborative routs.

the termzs cf the K's participation in them,

tha arrangements for mondtoring and reviewing the project, including
the way the UK reviews its future participation.

such indicators of the efficient management of the project as can be
drawn from discussions with the UK participant, eg lewvels of
utilization, resources dewoted to admindstration ete.

I have sat cut in the sttached Anrex an 11lustrative list of projects we would
suggest including in this exercise. You will see that this is ot confined to
facilities funded by the Ressarch Councils, as I believe it would be

instructive to compare them with other research facilities such as the Burcpean

Centre for Medium Range Weather Forecasts, the Joint Buwropean Torus and the
Europsan Transonic Windtunnel. I would also suggest locking for lessors from
cur participation in ESA. Where arrangements are in hand for an intermational
review of the management of the programme, as they are in the caso of ESA
Sclence and JET, our study should condine itself to locking at the terms of the
UK's participation.

I would expact the study to last two months and to start early in the New
Year. The team will be led by Dr J N Wingfield., You and other Departments
will be very welcoma to nominate someone to tahe part in the meetings with the
participating bodies for which you are responzible. In the meantime I would be
vary grateful for any comments you and other E(ST)(0) Members have on the
approach I have cutlined above, the criteria for coverage of the exercise and
the illustrative list of candidates in the Ammex.

I am copyirg this to other members of E(ST)O).
Yours sincerely,

J‘ﬁ
W FAIRCLOUGH




INTERNATTONAL PROJECTS TO BE COVERED IN STUDY

Eurcpean Molecular Biology Labcratory
Eurepean Synchrotron Radiatien Facility
Institute Lauve Langewdin

ISIS

Ausirallan Telesoopes

Morthern Hemisphere Telescopes

MERC Ressarch Vessals

Doean Drilling Programme

Eurgpean Transonic Windtunnel

mﬁmcn;:e.an Space Agency Frojects
T

Joint Buropsan Torus
European Centre for Madium Range Weather Foreccasts
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BIG SCIENCE v e

Two decisions have put the [nited Kingdom
back in to the “big league™ of scientific nations.
After much besitation, the Government has
committed itself to continue subscribing to the
Centre Europeen de Recherche Nucleaine
{Cern). Afler similar delays, it has also signed
up with the pariners in the-European Space
Agency (ESA) for the Honzon 2000 space
project

Participation in these two joint enterprises
dﬂﬂ not mean that the vernment has
ghed iis reputation for carelessness
1 anl:l.m’s research capahilities. Bu it is
@ good sign — one whose importance 15 nof
confined 1o physicists or asronomers. It
provides an r:uml:.rtn pul nationgl space
and scicnoe back on course.

The low point was reached earlier this vear
when Mr Kenneth Clarke. then the Trade and
Industry minister responsible, proved so
unnecessarily abrasive and pegative in inter-
national negotiations with Britain's scicntific
partners. His successor, Mr Tony Newton, is
blessed not only with an auspicious name in
this field; he has the calmer style that was
required too,

The Government was rght 10 insist on a
thorough efficiency audit at Cern. It has scored

important points and injected & necessary note
of cost consciousness into the ESA. But that
phase is now over. Ministers should plan ahead
in & mone positive frame of mind.

In recent years the Government has saccess-
fully given the impression that it cared Litile for
seientists or their work, [l-conmdered rhetoric
and lack of imagination have obscured the
considerable investment still made mmllfm
big, basic science projects.

Science policy has had three main positive
:i:mmu.;l‘fh: Government wants the “con-
sumers" research, private business, 1o
underwrite more of its costs. It has sought 10

to research the firm criteria of economy,

and effectiveness. It has refused to

amq:t that expendifure on science be immune
scrutiny by accountants.

Ilm it has been reluctant itsell to “pick
winners”, despite the attempt by both the
Adwi Board far the Research Councils and
the University Grants Commitiec 1o push
policy in the direction of concentrating
availahle resources in a strictly limited number
of specialisms and laboratories. Applied 1o

vancing pure knowledge in
particle physics these principles have led o
procrastination and — for a while — the
possibility of withdrawal altogether.
Take Cemn first. To compete in the same

league as thie mhﬁmrmnﬂr:rudhylhe :

L ] i

Reagan Administration for Texas requires the
pooling of resources from several European
countries. Even then i means devoting a
mm.ﬁcant fraction of each national science

physics. The Government
ﬁ;n.nr.l dithering over the expenss when
the real question was one of principle: should
Britain, still with some of the finest nuclear
ph;mmumﬂ:nmhd.mm;mpplw:rm
the science business?

To accuse Cern of inefficiencies was easy .
{and entirely justified). Butt-n erlnn'-md.l
decision on office politics in
uunmandﬁm:uwm

Britain, in European pe i5 10
continwe 1o probe for the basic truths shout the
matter that makes up our world. The Govern-
ment and its agents in the Science and

Research Council must now live
the conssquences of having, inulfﬂ
a winner. These consequences co
Wﬂuﬂr painful economics elsewhere in the
budget.

Mow consider the ESA. Mr Clarke’s contin-
ual refrain was: why should we get embroiled
in expensive French visions of extra-terrestrial
gloire? The case for collaboration on
rocketry wis made with terrible foree the da
that and the only laun
vehicles bie for scientific and commer-
cial satellites were Russian, Chinese or Arianc.

TEmh.Bﬂvﬂthm
can be made on e grounds,
investment in astronomy which wnu]mm:ll'
uﬂwpmmmmﬂmmr

1:Ii(rll:u.'.:lﬂ; . l.uJ-
mrnjul'ihslui not least there was
the potentially deadening effect on young
minds here if British capability in space were 1o
be denied. Having made the decision to go
forward, the ESA was the only means open.

But why, Mr Clarke said more than once,
does not British business pay? The answer 1o
that is a compound of time horizons, corporate
SR i
no other coun 188
hl-ipriﬂtnml;?lﬂl done more than provide for
the exploitation of technologies developed by
EOVEITUNEN! Agencies.

That phase is now, thankfully, past. Britain
has signed up for the ESA" orizon 2000™
project, secured am external scrutiny of
the accounts, With that decision the Govern-
memhu iven & necessary and valuable focus

¢ research. Britain is a bittle nearer
mtﬂlmmmﬁlfﬂnmtﬂmm
society, still to devola significant
national resources (o the advance and exploita-

" tion of physical knowledge.

r




10 DOWNING STREET
LONDON SWIA 144

From the Privase Secretary

MR. FAITRCLOOGH
LNTEENATIONAL R&ED PROGRAMMES

The Prime Minister has seen the Chief Secretary's
letter of 1 December to the Secretary of

State for Education and Science about CERN,

in which he suggested an Assessment Office
exercige £o identify other international

projects with scope for savings.

The Primes Minister would like such an exerciss
e be carried out, including a study -of

the management of large interpnational research
facilities and the terms of participation.

S5he would be grateful if the arrangements
could now be put in hand.

I am copyving this minute to the Private

Secretaries to members of E(ST) and to
BEir Robin Butler.

GQJ.E.

(BPAUL GRAY)
14 Decembar 1988

CONFIDENTIAL
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10 DOWNING STREET
LONDON SW1A 244

Froum five Private Secretary

MR. WOOLLEY

EVIDENCE TO HOUSE OF LORDS SELECT COMMITTEE
ON SCIEHCE AND TECHNOLOGY

Thank vou for yvour minute of 12 December
which the Prime Minister has seen.

She 1s centent for Mr. Fairclough to acecept
the Committee's invitaticon to appear, on

the basis that he would only be able to
answer on matters within his area of respon-
gibility. She welcomes the proposal to
brief the Clerk on the limitations which
would apply to the range of evidence, but
has commented that it will be difficult

toe ensure that the evidence can be kept
gtrictly within those limits.

L am copying this letter to Wick Gibbons

(Lord Privy S5eal's Office) and John Fairclough
(Chief Scientific Adviser).

PE{{;.

[BAUL GEAY)
14 December 1988
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Mr Fairclough has peen invited to appear alongside SBir
Prancis Tombs before the House of Lords' Select Committes on
seience and Technolegy on 19 January. Sir Francia Tombs has
acceptad his invitation to attend.

2. The Memorandum of Guidance for officials appearing before
Select Committees states that INGEMally the Cabinst 0ffice and
other similar co-ordinating offices will not be reguired to give
avidence to a Committes'. However, a precedent has been set by
Mr Fairclough's appearance befere the Committee in July 1986.

It would be very difficult for him Lo refuse to attend on this
socasion.

3., sir Robin Butler therefore recommends that Mr Fairclough
should accept the t:mittfe'n Envitaticm to appear, but that in
regponding to the Clerk, he ‘should make clear that he would anly
he able to answer on matters within his area uf responsibility.

- T

4. The purpose of the meeting will be to discuss the
development of the Government's science policy gince the
publication of CM 185 on Civil Research and Development. The
Committee has indicated that it will wish to cower:

the new budgetary arrangements for Science and Technology

announced in the ARutumn Statement;

-

Near-markaet ressarchi

1
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the workings of the Advisory Committee on Science and
Technology [(ACDST):

the Research Councils and the role of the Advisory Board
for the Research Councils {ABRC):

the Centre for the Exploitation for Science and Technology
{(CEBT])

the Annual Review of Government-funded research and
development.

A numbar of the topics which the Committes has indicated it
wishes to pursue fall clearly outside the responsibilitiss of
the Chief Scientific Adviser and the Cabinat office, including
in particular the budgetary arrangements for Science and
Technalogy annnuncEH_TH_EEE Autumn Statement (a matter for the
Treasury) and the Research Councils and the role of the ABRC
{DES). There are also subjects which may lead the questicning
into areas of specific departmental responsibility - for

instance CEST and near-market research (a matter of particular

o B ————
gensitivity to MAFF).

5 I£ the Prime Minister agrees with Sir Robin Butler's
conclusion that Mr Fairclough cannot refuse the invitatioen to
give evidence, we will brief the Clerk in detail on the
limitations which would apply to the range of evidence which
Me Fairclough would be able to provide; and to clear the briefs
prepared for Bir Prancis Tnmﬁ;ﬁLnﬂ Mr Pairclough with you as
envisaged in Mr Wilson's minuts to you of 5 September,

6. Sir Robin would be grateful to know that the Prime Minister
would be content to agree to Mr Pairclough's appearance before
the Select Committee on this basis.

¥
CONF IDENTIAL




CONFIDENTIAL

Fn I am copying this minute to the Private Secretary to the

Lord Privy Seal and to John Fairclough here.

T A WOOLLEY

12 December 1988

CONF IDENTIAL
TAWALD
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CEEN: UK'S FUTURE MEMEBERSHIP

Thank wyou for copying to me vour minutes of 24 November and
9 December to the Prime Minister, reporting on the negotiations
which hawve taken place over the past year and which, on some
aspects, will continue. 1 'agree with vour proposal that, on the
basis whieh you have set out, we should now take the decision to
remain in membership of CERN for the foreseeable future, though
1" also support stzongly your wviews that we must keep up the
presgure to achieve the further économies and meximise income
|_-rl.3'lii aCher sources.

[ am vcopying this Iletter to other members of E(ST), to
Sir Bobith Butley, and to che Chiel Sclestitde Adviser.
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10 DOWNING STREET
LONDON SW1A 244

Frume the Private Secretary 12 Dacember 1348

De Tom,
CEEN: UK'S FUTURE MEMBERSHIP

The Prime Minister was grateful for
your Secratary of State's minute of 9 Decembar.
sShe would be grateful if the targets and
parameters for further economies and better
value for money could be regularly monitored
by our CERN representatives and periodically
reported back,

I am copying this letter to the Private
Secretaries to members of E[(3T) and John
Fairclough (Chief Scientific Adviser).

¢

g_'_'_l
(.4

(PAUL GRAY)

Tom Jeffery, Esg.,
epartment of Education and Science.
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FRIME MINISTER

CERN

¥You agreed (reluctantly) that the UE should anaounce at the
December Council meeting its intention to remain in membership
of CERN. But yvou asked for a further report before that
cooncil on the axpected level of further economiss (see my

letter at Flag Al.

Kenneth Baker's minute of 9 December (Flag B) is in response

to that remit. He does now give some further guantification
e — ———

of targets for savings other than those arising from the new

——

method of calculating the new contribution rate.

George Guise's minute of 9 Decamber (Flag C) broadly supports
Mr. Baker's approach, but suggaests that the targsts and
parametars set out in his minute should be regularly monitored

by our CERN representative and periodically reported back to

Governmant .

el

Content to agree Eenneth Baker's minute on that basis?

P ce.
PAUL GRAY fw{
9 pecember 1988 L"

KELAIQ
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INTERNATIORAL FED PROGRAMMES
In his letter to Mo Baker of 1 Decenmber about CERN, the Chief Secretary
propesed a review of intemational RED programmes. You asked foraslist so. that
the Prime Mindster could onsider the proposal.

mmmgm

2. peedical

BEurgpean Molacular Biology Iaborstory (Heddelberdg)
- UK contribution £3m pa {MRC)

International Agercy for Ressarch on Cancer (Liyon)
- UK contribution E0.3m {MRC)

Marine

Ooean Drilling Programme (coordinated by Mational Sclence Foundation in
=)

- UK contribution 3w pa { MERLC




Physics (Other than CERN)

bﬂﬂmmmm { Ingtitut Lave Langevin)
—LIFEnmtl:ﬂ:u'tim&pn Membership after 1992 to be reviessd next
YEar. {SERC)

Burcpean Synchrotron Fadiation Facllity (to be onstructed in 1930)
- UK contribution £300m rising to £5m pa (SERC)

T " - —n

= —'_'_.}{_-.-_
_\-""'-H_ x -
Optical TelescopeS—in-Australia
- K contribution - capltal £5m; amual revere £2m { SERC)

==l
e

Space Science

e

ﬂw:mmmﬁmmﬂgj The programme
is 1o e reviewsd by 1990, a.qamﬂitimnfﬂrlﬁsagrmmtmt]’ﬂ
increase in the programme. (mainly SERC)

UK SCIENTIFIC FACTLITTES

The programmes above are overseas led projects to which the K contributes.
]

Tmrammmmledprujmtsmmﬂmemmtﬂmmnrihﬂnngﬂﬂ
Nor: Hemisphere astronomy facilities at La Palma and Howaii (capital costs
£40m, mlmmmm%m'eisal the ISIS spallation
mﬂmﬁmmm&enmm&mmmmmwmm

m{m} T =

= *
S| f__
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INDUSTRIAL COLLABORATIVE

3. Bmropean Transonic

- to ba constructed at Cologne. (Capital cost o UK E£35m

e







Bpace Technology

In addition to the Space Sciente projects, the UK contributes aboutsEG0m

a yvear to various techmnology projects managed by the Buropesn Spams = -
hgency. (DTI)

Projects agreed directly between European companies with mindmum
intermational bureaucracy. Differing levels of Government support
- UK contribution Idkely to rise sbove £20mpa. (DTIL)

_—— — = ot —*"

Commmity Framssork Programme

The work of the mid term review has already commenoed: the Comnission
are expactad to producse proposals in Jurne 19849,

ENERGY

These heave just been reviewed by E(ST). The Comission are to undertake
a mid term review of JET.

MAJOR DEVELOPMENT PROJECTS
25 There is a significant FED element in projects such as Adrbus and various

dafence projects (EFA, Hato Frigate etc). But the issues are rather different
and the management of Adrbus has been reviewed recently.

WI{IEL CO-0ORDIMNATION

B © There are also many areas of UK ressarch which are co-ordinated in
varios ways through intermational organisationg, eg much of the ressarch on
climatic chamnga.




7. The main ares that might be oonsidered for review is that of the management
of large intermational resssrch facilities and the terms of participation.
There are unlikely to be universal rules and the lessons from CERN may not be
applicable to other projects; the soope for altering existing projects way also
be limited. Mevertheless there may be benefits from esamining exisbing
intermational projects and w=ing thet esxperiernss 0 draw up a checde list of
usaful points o follow when regotisting the UE's participation dn future
intermational research.
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PEIME MINISTER

CERN: UK'S FUTURE MEMBERSHIFP

b 58 I welcame your agreement that we should announce our
intention to remain in membership of CERN at next week's
Council meeting.

i The sarly reductieons in the underlying CERN budget
~are less than at one stage we hoped. But, as I indicated in
my last minute and detail further below, there are
progpective savings of over 10% in CERN's budget, amcunting
to about BSMSL (£32M) per annum, to be achieved progressively

cver the next 5 years, with additional benefit to be achieved
from greater non-member income for CERN and the introduction

of greater flexibility through a core plus options

arrangement for any further projects at CEEN.

8 I share your view that the UK must keep up the
pressure at CEEN to achieve these further economies in their
operating budget and to maximise income from other sources.
In our astatement for the CERN Couneilgseesshalisbs
emphasising our intention to do 50, and particularly press
for the need for specific targets to be set.

=

4. The importance of, and the substantial savings from,
the new method of calculating the contribution rate should
not be underestimated. From 1990 onwards the subscription
will be about £44M, while in 1987/88 and 1988/89 the
subscription was £35.8M and £54.3M respectively. In
addition;WSERC Will no longer be faced with the possibility
of large increases in its subscription, simply because cf a

——ma —
———
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fall in the value of the pound against the Swiss franc.
This has hﬂenhg-ihjnr problem for SERC in the planning of its

overall programme each year?q While contributions from

Member States in Swiss francs have been maintained constant
b, .

in real terms (based on wery low Swiss inflation) since 1980,

there have been years where the cost of our subscription has

increased very substantially, on one occasion by over £10m.

™ L ot el s

—

5. From the Abragam report, we know that a reduction of
well over 20% in CERN's budget would be necessary to reach
the £8m cut in the cost of the UK's subscription Kendrew
nugjz;iudn If carried out immediately, such a reduction
would require the termination of all programmes except LEP
and the operation of that facility for only half the
available time. The four major experiments would alsc have
to be reduced to three (not necessarily the three in which UK
scientists are participating). Other Member States have
supported pur drive for greater management efficiency so long
ag the guality of CERN's science is maintained. The smaller
countries, particularly the Scandinavians who have been vary
helpful to us this year, set considerable store by their
involvement in the smaller programmes at CERN as well as on
the potential of the LEP programme. pluite-apart from the
loss of these smaller programmes, failing to capitalize on
the major new LEP facility, by running it at well below
capacity, would be bad value for money.

o —

6. Nevertheless reducticns in the ccst of CERN can be
achieved through improved efficiency, control of the pace of
future developments and widening the resource base, as
follows: -

Btaff Numbers

We -have already achieved agreement to the large cut
in the numbers of staff on indefinite ceontracts 1
described in my earlier minute: this includes the
loss of 200 posts by 1990. This will continue until
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1996, by which time 500 posts will have been lost -
aboit 15% of the total. The speed of reduction is
governed by the cost of terminating contracts, and
savings of some 30MSf per annum will feed through
into the budget once the coste of the scheme are
covered by the gross gsavings.

Fay and Conditions
A major review of personnel policy, including these

two important elements, is well under way at CERN and
an interim report was made to the October meeting of
Council. The mattar i= due to be discussed again
early next year and the iif,widll be pressing -~ with
others - faor stringency in the new arrangements that
Wild-apply. In practice, pay at CERN has in several
recent years been cut in real terms. Overall
budgetary savings of 20MSf per annum could be
reached.

ed Budgetary and Project Control
Although the management and supervision of the LEP
project has been exemplary in terms of keeping within
budget and to timetable, there are still perceived
weaknesses in detailed aspects of overall budget and
project control as compared with normal practice in
the UK scientific community. Management consultants
are advising on the presentatipn of the CERN budget
to provide Member States with proper information on
which to determine its views on future expenditure.
The SERC has also been working closely with CERR
management to introduce improved project control
eystems. Our constructive approach is winning
support for our proposals. The target here might be
15Mef per annum.

Hider Membership
The key gquestion here is the form of any new

relationship between CERN and sclentists in the
L ————
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United States. Thisymay be an important opportunity
fnf_EEEI;ving improved scientific partnership and
rationalising expensive facilities between Europe
and the US. @&s Geoffrey Howe reported, there is now
much unc_;z?taint}v about the future of their planned
Superconducting Super Cellider (S8C) project. Our
hépe must be that this will not proceed so that,
instead, they will cm—aperafz_aztn CERN in future
development - probably of a Large Hadron Collider
(LHC) which can be constructed within the LEP tunnel
and hence capitalize on the existing infrastructure
investment. This could lead to savings to the UE,
through wider contributions to the general CERN
overheads, as well as to the capital JEE_;EEEEEEﬁ

costs of new or replacement facilities at CERM. CERN

Management generally recognises that Member States
will not contemplate any significant increase in the
overall CERN budget and that new modes of funding
will need to be found for this and any other new
project. The Working Group examining this area is
due to report in the first half of the coming year.
The extent to which CERN is able to obtain funding
from non-members such as the US and Japan will to a
large extent depend on the nature and timing of
decisions on the proposed S5C. THIS will not ba one

—_—
of the earliest decisions for President-elect Bush,
but we should bear in mind that a political
intervention with him at the Economic Summit in
Parig in July could be helpful.

m——

Host Country Premiums

We have made clear our view that sthere-should be
J.nf_:ﬂasas in the level of special contribution made
by the host States (particularly Bwitzerland). We

have accordingly suppeorted the FRG's leading role in
e,

this area. We shall particularly wish to pursue an

interesting new suggestion by the Director-General
i
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designate that the substantial pension fund deficit
be cffset by transfer of the CERN site from the Bwiss
and French Governments to CERN itself as an asset of
the pension fund. This capital injection would lead
to recurrent savings over at least the next 15 years.
We shall also presse the FRG to maintain the momentum
regarding other suggestions whereby the host
countries would meet costs the CERN budget would

otherwise have paid. A target heresis for cbvious

reasons very difficult to offer - perhaps ZOMSf per
annum from the budget should be our objective in the
first instance.

Core Flus Options
During the negotiations over the past year we have
explored very fully the scope for splitting the

prasant CERN activities into a core activity with
optional programmes. Some progress has been made
but, as Abragam pointed out, the main CERN facilities
are constructed - as a cost saving measure - using
the parlier accelerators as input to later ones.

This makes any major increase in optional activities
difficult. However, hefore agresing to any new
facility or activity at CERN, such as the LHC, the UK
will press for the introduction of a core plus
optional programme .

. HiE I am sending copies of this letter to Members of
E(S8T), to Bir Robin Butler and to the Chief Scientific
Adviser.

0

KB Y DECEMEER 1988
DEPARTMENT OF EDUCATION AND SCIENCE




PRIME MINISTER 9 December 1988

CERN - ANALYSIS OF BAKER'S MINUTE

Last year-we-identified three targets whose pursuit would

increase the UK valus for money from its CERN subscription:

(i)

A better basis for calculating the UK
subscription. This has been achieved with only

Italy dragging its heels on timing - it does not
oppose the basic principle of using current net
national income relativities and exchange rates.
This will mean G%EE_EEEEEQS to the British

goience budget of Ehe order of £10 million per
e,

annum. This is real money, not bookkeeping
———

cosmebtics!

Improved financial and administrative
arrangements at CERN itself. Baker's

Paragraph & shows how this may be achleved

E—

without impairing the science programme itself.

Cumulative annual savings of 65 million Swiss
francs by the mid-=9%0s are indicated without high
front-end costs for redundancy and
restructuring. This is a better prognosis than
many nationalised industries showed some yaars
back when the price of ultimate efficiency was

always enormous front-end money.

These figures do however demonstrate how much
fimancial laxity has developed over the years at

CERN. Our team should be encouraged to pursue
—

thesa targets and, LIf possible, exceed them.
The total CERN budget for 1988/89% is about

800 million Swiss franecs, about half of which




are personnel costs, so khe.proposals rEprasent
about 16% reduction.

{1il) Making others pay more. There are some good

propeosals here. One is to press the United
States to postpone its domestic S5C project in

favour of collaboratien on a future hadron
collider (LHC) at CERN. This makes scientific
sense because the LHC will partially cover the

energy bande where some of the anticipated new

ﬁﬁ;humena. such as Higgs particle production and

suparsymmetry, are expected. This would then

give the Americans greater confidence to build,
perhaps in the mid-90s, an even greater 88C
based on more secure theoretical foundations.
Thie argument appeals to those American
sclientists who are not blinded by the
chagvinistic feeling that CBERM has already left
the US playing second fiddle! @8 will however
regquire political preéssure as Baker's minute

suggests.

s B

Such proposals and those involving higher
contributions from Japan and Russia as well ag
the host countries must be parsued. CERN
management 1s genarally timid about pressing too
hard for fear that it will lose its reputation
for accessibility to all top ranking scientists.
Our- repregentatives should fight this battle
—_——

hard at the CERN Council 2o that fellow members
become increasingly persuaded that it is stupid

not prestigious, to have non-members using CERN

facilities without paying their share.




CONCLUSIONS

There has been some guantifiable Cfinancial success At the
CERY Coungil. More important, is the change in attitude at
CERN where value For money is increasingly recognisesd as
comparable in importance with the scientific work achieved.
Without the practical testwork at Institutions such as CERN,
our understanding of the physical basls of reality will
simply cease to advance. It is a measure of how enormcusly
successful the theoreticians have been that such huge
temperatures and energies are now reguired in order to point
tha direction of further advance. EFhevhigh cost of

experimental particle physics is therefore not a malady but

a-conseguence-of achievement. It does however underline the

importance of wringing every last drop of sclience from each
pound, dollar or Swiss franc!

It would have been absurd to achiewve the Abragam reductions
by-running LEP for half the time or cutting out one of the
experiments. That would have been the easy way to get
there, by doing less work. It is far preferable to
maintain a programme dedicated to the original scientific
goals whila spending less.

RECOMMENDATION

We should continue in CERN for the time being without in any
way reducing the pressure for continued improvement of
afficiency. The parameters mentioned in Paragraph 6 of
Baker's minute should be regularly monitored by our CERN
representatives and periocdically reported back to Government
so that progress against these targets is continually

adaegaad.
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The At Hon Eenneth Baker MP

Secretary of State for Education and Science
Elizabath House

York Road,

London
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CERN: UK'S FUTURE MEMBERSHIP __ [t or N{

I have seen your minute to the Prime Minister of 24 November,
John Fairclough's comments on it, and Paul Gray's response of 29
November detailing the Prime Minister's views.

I agree that the improvements in the management of CERN, and
the change in the method of calculating contributions are
creditable achievements following the effort that you and Robert
Jackson have put in to this, and I welcome them. I hope we can
maintain the progress that has been made on implementing the
Abragam proposals, and in pressing for wider international
participation in CERN.

I am happy for the British delegation toc make a statement
along the lines proposed in your letter, so long as the legal
position of one year's notice to withdraw remains.

The cost of continuing membership provided for in the recent
PES settlement for Science is based on the new method of
calculating contributions. Any additional costs due to late
implementation, will need to be met from within the settlement
which we agreed..

I was interested to see what John Fairclough had to say about
the lessons to ba learned from the success of ocur afforts at CERN.
I would like to build on these lessons by proposing an Assessment
office exercise, to identify other international projects with
sCO for savings. Departments could then examine the Assessment
Office proposals and report their reaction back to E({ST).

I am copying this letter to the Prime Minister, other members
of E(ST), to Sir Robin Butler and to John Fairclough.

o
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