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The formal Government response to ACOST's report on
Developments in Biotechnology, promised in my letter of

6 February to Lord Tombs, is enclosed.

I look forward to discussion on it at the Council's meeting

on 14 November.
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GOVERNMENT RESPONSE TO ACOST'S REPORT ON DEVELOPMENTS IN
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I enclose the proposed Goqgf;ment Response to ACOST's report on
Developments in Biotechnology for the Prime Minister to send to
Sir Robin Nicholson; it has been cleared by EST Ministers and
SoS, HO (subject to minor amendments, incorporated in this
draft, which were suggested by DES, DOE and MAFF and copied to
the other departments).

2. We briefly discussed the need for Sir Robin to receive the
Response as soon as possible because it is scheduled for
discussion at the 14 November ACOST Council meeting which the

Prime Minister will chair.

3. I am copying this minute to Ms Phippard.
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THE GOVERNMENT RESPONSE TO THE ACOST REPORT: DEVELOPMENTS IN
BIOTECHNOLOGY

1. The Government welcomes the ACOST Report which provides a
clear and succinct overview of some of the developments in
biotechnology since publication of the 'Spinks Report' in 1980.
The scope for application of biotechnology is vast and there is
already significant commercial capitalisation of the new
techniques in areas such as medical science and agriculture. The
cross fertilisation of bioscience with electronics, materials
science and engineering promises to transform whole sectors of
industry; chemicals and food are two of the more immediately
obvious candidates. Exploitation of biotechnology will also be
crucial to the development of many of the cleaner technologies
needed to reduce pollution and to rectify past environmental

damage. The Government is encouraging action in all these areas.

2. The recommendations in the report deal with the core concerns
of provision for the underlying science and for the enabling
technologies themselves. On applications, they are not
comprehensive, concentrating mainly on developments in

agriculture.

3. The following paragraphs respond to ACOST's recommendations
a. to k. as listed at the front of the report. As well as
commenting on each recommendation, the responses note related

activities which are already taking place or are in prospect.

Recommendation a.

Government Departments should take a more proactive role in

biotechnology

4. It is for industry to exploit the opportunities arising from

the rapid development of biotechnology. Government's role is to
facilitate this by stimulating the science base, by creating an
effective, yet flexible regulatory regime and by ensuring

adequate public information. In this context Government
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Departments are increasingly taking a proactive role on aspects
of biotechnology which fall within their areas of responsibility.
Annex A gives examples of the growing research effort financed
by Departments and the Research Councils. Regulation is
discussed in several places throughout the main text and public
information is dealt with in paragraphs 21-28 and Annex B.

5. The Report highlights the importance of proper regulation,
not least to ensure that the new technology achieves and retains
public confidence. There has been a history of sensible
regulation in respect of human health and safety under the Health
and Safety at Work etc. Act 1974 (HSW Act) and specific
regulations under the Act on genetic modification have been in
force since 1978.

6. Proposals to implement EC Directives on the contained use
and deliberate release to the environment of genetically modified
organisms and to take account of the recommendations of the Royal
Commission on Environmental Pollution (RCEP) in its 13th report
are being considered interdepartmentally. Appropriate
legislative powers to ensure protection of the environment are
contained in Part VI of the recently enacted Environmental
Protection Act (EPA). These will balance the powers that already
exist in respect of human health and safety under the HSW Act.
The developing structure will entail regulations on environmental
aspects under the new EPA. These regulations will be
administered and enforced under unified arrangements being
developed by HSE and DOE. Under these arrangements HSE

inspectors will enforce regulations to protect the environment on
behalf of DOE.

7. Recommendation a. is so wide ranging that, for clarity,

individual responses are also given below to related subsidiary
recommendations in Appendix A.




Appendix A - Safety Aspects

It will be important for the UK to continue to have a strong
voice in the EC in what will inevitably be a high profile
political topic.

The UK government should press for this view [that the
product should be evaluated for risk, and not the means used

to produce it] to predominate in discussions in the EC.

8. The Government acknowledges the importance of EC discussions
of regulation, both for the protection of the environment and
consumer and for the climate of investment and competitiveness.
UK has been particularly influential in international
developments in biotechnology regulation, building upon the high
regard for the Advisory Committee on Genetic Manipulation (ACGM)
and strong interdepartmental coordination; the effort will

continue in EC fora.

9. It is important to distinguish between products which contain
genetically modified organisms (GMOs) and whose marketing
therefore involves a release of such organisms to the environment
and those which have been derived through techniques of genetic
modification but where the marketed product does not itself
contain GMOs. For products not containing GMOs, for example,
human insulin and human growth hormone, the recommendation is
eminently sensible. Products which contain GMOs are covered both
by the EPA and by the EC Directive on deliberate release of GMOs
to the environment and are identified for this purpose by the
fact that a genetic modification technique was used to produce
them. This is to ensure that they are adequately assessed for
any risk they may present. The Government agrees that specific
product controls should apply to products containing GMOs, as
they apply to other products, where these controls are adequate
to protect man and the environment against risk. The Deliberate
Release Directive is structured to enable products to be removed
from the scope of its clearance mechanism when product controls,

good enough to make such clearance unnecessary, are in place.
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MAFF and the Advisory Committee on Novel Foods and Processes
must take a more proactive role. We recommend that MAFF

consider appointing a consumer representative to the ACNFP.

10. As MAFF is both regulator and sponsor of research for the
food industry, in many cases it would be improper to single out
one form of technology as being more appropriate than another -
and this can limit the scope for promoting a particular new
product, process or technique. Given its role in the regulatory
process, similar constraints apply to the Advisory Committee on
Novel Foods and Processes (ACNFP). In these circumstances a
proactive approach can ensure that industry has access to the
latest techniques and that regulatory arrangements are updated to
relate properly to new technology, particularly when considering

the granting of product licences, consents, approvals etc.

11. The Food Safety Act 1990 has given powers under which
irradiation can be authorised while maintaining controls which
will provide reassurance to consumers and MAFF is now consulting
on detailed regulations to permit irradiation of food for public
consumption from 1 January 1991. The Act also gives specific
powers to regulate novel foods or food sources so that, in the
absence of EC legislation, statutory backing may be given to the
present arrangements operated informally by ACNFP. ACNFP has
also published the guidelines it proposes to apply, under which
the data required of industry are restricted to the minimum
required by the nature of the product or process.

12. Consideration is being given to the addition of a lay member
to ACNFP. It is however essentially a committee of experts in
all scientific disciplines relevant to the safety of novel foods
and processes. Its advice is in any case considered by the Food
Advisory Committee (FAC) which includes a number of people from
consumer backgrounds and has a broad interest in novel foods and
processes. FAC has developed guidelines to assist it in

considering the labelling of novel foods; these are likely to be
published shortly.




Appendix A - Environmental Aspects

We recommend that the Department of the Environment take due
account of the recommendations made by the RCEP, both in
drawing up the relevant sections of the Environmental
Protection Bill and, in particular, the regulations which
will follow from it. We further recommend that DOE
consider ways of providing for increased lay
representation in these and future decision processes.

13. Part VI of the EPA proposes a hierarchical system of
controls for protecting the environment against the release of

genetically modified organisms with more hazardous organisms

requiring more comprehensive, consent-based controls. A general
duty to prevent damage to the environment will apply to all
operations involving genetically modified organisms. Assessment
prior to the issuing of consents will, at the current state of
knowledge, be on a case-by-case basis; this was one of the major
recommendations made by the RCEP in its 13th Report on the
"Deliberate Release of Genetically Engineered Organisms to the
Environment", published in July 1989. It is also the approach
adopted in the EC Directive on the Deliberate Release to the
Environment of Genetically Modified Organisms which, together
with the Directive on the Contained Use of Genetically Modified
Micro-organisms, was agreed at a meeting of Environment Ministers

in March 1990.

14. There are two ways in which provision has been made for
increased lay representation in decision making processes.
Firstly Mr Trippier, Minister for the Environment and
Countryside, announced during the House of Commons committee
stage of the EP Bill, that there would be widespread public
consultation on the content of the regulations. Secondly,
although the membership of the Advisory Committee on Releases to
the Environment (ACRE) (see paragraph 15) includes scientific
expertise, it also includes people from a wide range of
backgrounds, eg industry, local authorities, farmers and

environmental expertise.




We support the RCEP proposal for a reconstituted Committee
within the HSE which will have the responsibility for
advising the Secretary of State for the Environment on each
release.

15. The Secretary of State for the Environment with the Health
and Safety Commission has already established a new committee,
ACRE. 1Its membership comprises experts from a broad range of
disciplines and representatives, from both management and trade
union sides of industry, and from other environmental interest
groups; the secretariat is jointly provided by the Health and
Safety Executive and the Department of the Environment. ACRE
will advise the Secretary of State and the Health and Safety
Commission on the human and environmental safety aspects of
releases of all types of novel organisms into the environment.
It has replaced the Intentional Introduction Sub-Committee of the
ACGM and the DOE's Interim Advisory Committee on Introductions
which advised Ministers on the ecological implications of
introductions. One of its main tasks, apart from assessing the
risks associated with particular releases, will be to prepare
guidance, and to advise Government about which areas of research
to support.

Appendix A - Ethical Aspects
Ethical aspects are dealt with in paragraphs 54-56.
Appendix A - Welfare Aspects

The Ministry of Agriculture Fisheries and Food should

consider how to convey better to the public the advantages

offered by genetic engineering for the improvement of animal
welfare.

17. Biotechnology is increasingly contributing to the production
of veterinary diagnostics and medicines and it is mainly in this
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way that it benefits animal welfare. However it is the safety

and efficacy of these products rather than their method of
production that is important. Although MAFF could not be seen to
favour one product compared to another because of the way it was
produced, the Ministry is anxious that industry should take
advantage of new developments which might bring about safer and
more clearly targeted treatments and will feature the
contribution which biotechnology can make along with other
techniques in any future public information campaigns on animal

welfare.

We recommend that the committees set-up to consider all
license applications for animal experiments are kept fully
informed of relevant issues that arise from developments in
biotechnology, and that welfare aspects of transgenic
animals and their progeny are given careful consideration.

18. MAFF is responsible for assuring the welfare of all farm
animals, including genetically modified ones, and for ensuring
the same standards of welfare apply to all animals regardless of
their origin. The Ministry does not anticipate any specific
welfare problems compared with traditional breeding practices for
farm animals. If any arise, they will receive comparable

treatment.

19. The Home Office exercises the control of experimental
animals under the Animals (Scientific Procedures) Act 1986
following advice given by the Inspectorate which is established
under section 18 and the Animal Procedures Committee established
under section 19. A growing number of applications for licences
involve biotechnology, and a senior member of the Inspectorate
coordinates the consideration of those applications.

20. The Animal Procedures Committee has also been increasingly
interesting itself in these issues and intends to devote a
meeting to discussing them early next year. Great attention is
paid to the welfare aspects of animal procedures; and, in
particular, it is well recognised that there can be serious

7




welfare hazards in the development of animals with potentially
harmful genetic defects, although the problems which arise from
biotechnological innovation are not in principle different from
those arising from selective breeding.

Recommendation b.

A programme of balanced information should be provided to
the public on major aspects of biotechnology, such as
genetic engineering. This would be of interest to both the
scientific community and to industry where the lack of such
a programme contributes to a major market imperfection. The
Inter-departmental Committee on Biotechnology (ICBT) should
co-ordinate the interests of other Government departments in

this area. Elements of such a programme should include:

- the commissioning by Government of an independent body
such as the Royal Society or a charity (for example The
Leverhulme Trust or The Nuffield Foundation) to prepare
a booklet providing reliable information and analysis
for the public.

in the longer term, increasing the general level of
understanding of such matters through education in

schools. The DES should consider how to achieve this.

consideration by the ICBT of how to disaggregate those
areas and industrial developments which have few or no
safety and/or ethical considerations from those which

have and to convey information on these divisions to
the public.

21. The Government agrees that there should be as much openness
as possible on major developments in biotechnology, with
objective information being made available to the public.

Significant efforts have been made already - Annex B gives

examples of information made available by Government. There is
every intention to continue to maximise this.
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22. There is a need to put across the key messages.
Biotechnology can and does bring benefits. It is controllable.
Risks can be foreseen and are being assessed. We are developing
with our EC partners an appropriate and effective system of
regulation to safeguard public health and the environment.

23. ICBT is an appropriate body to coordinate the Government's
provision of public information. It is giving careful
consideration to the Government role in making information
available. For instance, it is Government's responsibility to
provide information about the regulatory regime or departmental
responsibilities, but it is for consumer interests and companies

to supply information which relates to specific products.

24. Commissioning an independent body to provide a booklet
providing reliable information and analysis could be useful in
explaining the safety and ethical considerations underlying the
Government's stance in regulating and supporting biotechnology.
ICBT will explore this option carefully. A major step in
independent assessment has already been taken with the
publication of the 13th Report of the RCEP in 1989 which provided
authoritative coverage of the environmental hazards which might

arise from the new technology.

25. The control regime brought in under in the EPA will include
provision for public access to information, with due protection
for commercial confidentiality and for data whose disclosure
might lead to damage to the environment. The intention is to set
up public registers of information obtained under Part VI. 1In
addition, the Act stipulates that applicants for consent to
release genetically modified organisms advertise their proposals.

26. Government agrees with ACOST on the role of schools in
increasing the general level of public understanding of
biotechnology in the longer term. The programmes of study for
key stage 4 in the science National Curriculum for schools
include the basic principles of genetic modification in relation

to drug and hormone production and awareness of ethical issues.

This provides a starting point for teaching about new
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developments in biotechnology. The programmes of study will be
kept under review by DES and the National Curriculum Council and,
if developments in biotechnology and experience in schools are
such as to make amendment of the programmes of study appropriate,
this will be done.

27. DTI has supported a three-year programme at the National
Centre for School Biotechnology (University of Reading) providing
resource material, advice and workshops for teachers.

28. The Government agrees on the need to isolate aspects of
biotechnology that raise ethical issues and to make clear to the
public that they are being addressed appropriately. (See
paragraphs 54-56.) For instance the aims and ethical
considerations surrounding human and animal embryonal stem cell
biology are different and need to be treated separately. ICBT
will continue to provide a focus for this activity.

Recommendation c.

Inter-research council co-ordination of biotechnology should
be strengthened. For example, an opportunity exists for the
AFRC and SERC to consider a co-ordinated programme of
molecular, biochemical and physiological studies in the
plant sciences

29. The Research Councils and ABRC recognise the need for close
collaboration. ABRC has recently decided to set up a sub-
committee to review responsibilities for current and prospective
work and to draw up a development strategy for biotechnology.
Its members will include AFRC, MRC, NERC and SERC.

30. The Biotechnology Joint Advisory Board (BJAB) was originally
established by SERC and DTI. AFRC and NERC are now included and
MRC is also represented. The Board will develop a strategic view
of R&D and foster cross-Council programmes of basic science,
technology transfer and collaborative R&D directed towards future
UK industrial competitiveness.
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31. AFRC and SERC are examining the scope for a joint programme
in plant biochemistry. They have also recently announced a joint

'clean technology' initiative, which has a strong biotechnology

input.

Recommendation d.

UK research institutions should explore ways of taking a
more European perspective and should determine how they can
gain greater added value for the UK from collaboration with

European partners.

32. The Government supports this recommendation. The Research
Councils are considering how they can contribute further to its
implementation and have already established mechanisms for co-
ordinating their input to EC programmes. Interested Government
Departments (DES, DTI, MAFF and DH) are working with the Research
Councils to sieze the new opportunities to be obtained from full

UK participation in the Third EC Framework Programme

Recommendation e.

Increased industrial support for biotechnology in UK
universities and research institutes is required in order to
enhance the transfer of the considerable scientific

expertise into commercial success

33. The Government welcomes this recommendation which endorses
the considerable efforts already made to increase private sector
involvement. Departments and Research Councils, of course, have
substantial experience of running collaborative programmes
involving industry and HEIs - the PROSAMO programme is an
example (see paragraph A6). A strong portfolio of LINK
programmes in biotechnology has also been developed to facilitate
the transfer of research knowledge from the science base to
industry. Turning that knowledge into commercial success is for

the companies themselves.




Recommendation f.

As a matter of priority UK strengths in plant biotechnology
should be reinforced. Government, in conjunction with
industry and the research community, should aim to provide
guidance to those in universities and the research
institutes on the balance between work of interest to
industry and work to satisfy national requirements on
environmental issues. Emphasis should be placed on
stimulating research into isolating important genes and to
learning how to manipulate them in plants of economic and of
scientific importance. Further technical and economic
assessment of the potential for producing chemicals from
plants should be encouraged. The Priorities Board for
Research and Development in Agriculture and Food might
consider how to stimulate interaction between the

agricultural and chemical industries.

34. Within the UK science base it is important to give
particular attention to areas which have both the potential for
scientific advance and long-term wealth creation. The
Government, therefore welcomes the recommendation to reinforce UK
strengths in plant biotechnology and agrees that emphasis should
be placed on research into isolating and manipulating plant genes
of economic and scientific importance. AFRC, the main publicly
funded player in this field, has these areas, together with plant

biochemistry and physiology as major elements in its Corporate
Plan.

35. Annex A describes some of the Government funded research

activities in plant biotechnology. BJAB will consider the need
for further initiatives in this area.

36. There is a scope for further collaborations between industry
and the science base in LINK programmes in Eukaryotic Genetic

Engineering, the Control of Plant Metabolism and Crops for
Industrial Use.
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37. The Government agrees that the agenda of the Priorities
Board for Research and Development in Agriculture and Food should
include consideration of how best to stimulate interaction
between the agricultural and chemical industries in relation to

the use of plants as sources of chemical feedstocks.

Recommendation g.

A strategic decision by Government and industry to support
embryonal stem cell biology will consolidate our strengths
and will complement the UK initiative in the research on the
mapping of the human genome. The MRC and the AFRC should
consider how they might co-ordinate an initiative to provide
increased support in this area of biological research,
taking into account the strengths that exist in the cancer
charity supported Institutes. They should also continue to
give priority to work in genome mapping and automated

sequencing techniques.

38. BJAB will consider the first part of this recommendation.
On the second, AFRC and MRC are discussing the best way to co-
ordinate the expansion of work on stem cell biology.

39. AFRC is diverting funds into embryonal stem cell biology
where the current UK lead is under threat from USA and Britain's
EC partners who have recognised its potential for wealth creation

and are increasing support.

40. A major MRC initiative in the genetics of human disease will
cover somatic gene therapy, requiring study of adult stem cells;
the initiative will also involve training in techniques for the

use of embryonal stem cells.




Recommendation h.

AFRC, MAFF and DTI should give consideration to the
development of a programme in embryo multiplication in
cattle; to applying biotechnology to the production of
higher quality and healthier products; and to the funding of
a programme to encourage the development of efficient
methods for the construction of transgenic mice and other
laboratory animals.

41. This recommendation will also be considered by AFRC and
Departments involved, consulting BJAB as necessary. Funding is
under consideration for a programme of research underpinning
embryo multiplication techniques and for a joint industry/AFRC

Institute programme on embryo cloning in cattle.

42. AFRC has a major programme of research on transgenic animals
which offers considerable potential for UK industry. MRC also
has a substantial interest in development research using
transgenic rodent technology to provide models of human diseases
and to investigate basic biological processes (eg gene expression
in development) and their perturbation by toxins and teratogens.
Collaboration already exists between MRC and AFRC in Cambridge
and Edinburgh. Enhanced facilities for studying transgenic
rodents are under construction at the MRC's National Institute of

Medical Research. Under the Eukaryotic Genetic Engineering LINK
programme, AFRC and SERC, together with DTI, are developing a

major project in construction of transgenic rats.

Recommendation i.

Manpower shortages should be addressed. The DES, the
Research Councils and DTI should consider how to establish a
co-ordinated approach with industry for the future provision
of manpower needs in the biotechnology related industries.




43. In recent years the Research Councils have provided some
additional support for postgraduate training. Furthermore, the
postdoctoral fellowship schemes of the Councils, the Royal
Society and the Fellowship of Engineering have been expanded.
There are, however, continued problems with the recruitment of
high quality graduates to postgraduate studentships and
postdoctoral positions in the biological sciences.

44. The Government will invite the ABRC to consider, in its
review of co-ordination arrangements for biotechnology, how to
improve the assessment of manpower needs and postgraduate
provision in biotechnology. Manpower and training will also be
considered by BJAB to ensure coordination of the approach with

industry.

45. A major DES objective for Science Budget expenditure is to
achieve a better match between support for postgraduate training
and the needs of UK industry and the Science Base, in
biotechnology as in other fields. The Research Councils'
effectiveness in meeting this objective will be monitored
closely. ABRC has recently established a sub-committee on

postgraduate support. Its terms of reference include reporting

on the scope for improvements across Councils in targeting
studentships to meet identified needs in the science base and
industry. It is intended that this sub-committee should
subsequently have a wider remit addressing other issues
concerning the supply and demand for scientific manpower.

46. The University Grants Committee's Biotechnology Initiative
was recently reviewed by the Committee's successor, the
Universities Funding Council. The Review concluded that the
Initiative was successful and the Council decided to continue
special funding to eight institutions. At the same time
universities were invited to bid for support under a new tranche
of the Initiative. As a result, the Council has allocated
£66,000 a year to support 36 new posts in 14 institutions.




47. Paragraph 7.2.16 of the Report states that the Teaching

Company Scheme (TCS) in biotechnology should be expanded and the
Integrated Graduate Development Scheme (IGDS) should be extended
to biotechnology. Neither scheme excludes biotechnology. Both

can and will respond to proposals from industry in biotechnology.

Recommendation j.

Increased support is required for the related skills in
chemistry which UK industry will require to take full
advantage of the initiatives in protein engineering. It
will be important to sustain the UK's strengths in
crystallography and to enhance support for 2-D NMR and
molecular modelling. The Research Councils should consider
this in conjunction with their funding of protein
engineering. The DTI and SERC in their training role in for
example the Teaching Company Scheme (TCS) and the Integrated
Graduate Development Scheme (IGDS) should also take action
in this respect.

48. These topics will be amongst those considered by ABRC and
BJAB, with additional advice from the Management Committee of
the LINK programme in Protein Engineering.

49. The role of TCS and IGDS has been described in paragraph 47.
Other schemes already in place are supporting general
postgraduate training in the general area of biotechnology,

including protein structure and/or engineering.

50. AFRC supports fundamental research on protein engineering
and on molecular recognition in its institutes and in high
education institutes. The Council has appointed a co-ordinator
to maximise the effectiveness of its programme in protein
engineering and has strengthened its expertise in x-ray

crystallography and biomolecular computing.




51. The protein engineering interdisciplinary research centre
that MRC has set up at Cambridge is already focusing on the need
for crystallography, 2-D NMR and molecular modelling as part of
the development of protein engineering. MRC's Corporate Strategy
recognises the need to maintain the UK's strength in protein

crystallography and enhance that in 2-D NMR.

52. A recent MRC strategic review emphasised the need for
increased support for research on macro-molecular structure and
function and for concentrating all the relevant techniques in a

number of state-of-the-art centres. However, as the Report
recognises, the general problems of recruitment to research apply

to this field at least as much as to others.

53. In addition to support of LINK and underpinning programmes
in protein engineering, SERC also funds work on protein structure
and engineering through the molecular recognition initiative,

with underpinning work supported through its Biological Sciences

Committee.

Recommendation k

Consideration should be given to a detailed and systematic
analysis of the ethical issues that relate to certain
aspects of genetic manipulation. This could possibly be by
means of ad hoc Committees along the line of the Warnock

Committee.

54. Although most biotechnological applications do not raise
ethical issues, certain aspects do give rise to strong views in
areas of legitimate public interest and concern. The Government
is reviewing the ethical implications arising from genetic

modification.

55. The Government notes the initiative taken by the Nuffield
Foundation in convening a conference on bioethics attended by
distinguished scientists and senior members of professional
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bodies, as well as lawyers, philosophers, theologians,
representatives of the public and consumers. The Foundation is
expected to pursue further consultations with official and
unofficial bodies to consider the scope for new machinery to
examine ethical issues that are chiefly but not exclusively

related to genetic research in medicine and biology.

56. Some ethical issues have received substantial attention

already. For example, the Medical Research Council has played a
leading role in the preparation of the European Medical Research
Councils' guidelines on human gene therapy. And in November 1989

the Government announced the establishment of a Committee on the

Ethics of Gene Therapy under the chairmanship of Sir Cecil
Clothier QC. Among other matters the Committee will draw up

ethical guidance for the medical profession on the treatment of
genetic disorders.




EXAMPLES OF GOVERNMENT FUNDED RESEARCH

Al. Government funded research specifically focused on
biotechnology is underpinned by a wider programme of basic and
strategic research in biology, chemistry, physics, process
engineering, mechanical design, and materials, which all produce
results and skills necessary for long-term exploitation of
biotechnology by industry. The following examples illustrate how
Departments and Research Councils are providing support for both

these aspects in their respective areas of responsibility.

DEPARTMENT OF THE ENVIRONMENT

A2. DOE supports research in biotechnology in pursuit of its
policy responsibilities in the prevention of environmental damage
by GMOs and in preventing or abating pollution. The techniques
of molecular biology which have been developed for biotechnology
are also proving of great value in important environmental
concerns such as biodiversity, adaption to environmental change,

gene flow in populations and taxonomy.

A3, DOE's broadly based research programme on the impact of
environmental releases of GMOs is expected to run at about £1m
per year over the next two years. Contracts currently let and
planned for the immediate future cover such areas as microbial
ecology; organism dispersal; leakage of genetic material;
releases into aquatic environments; the relevance of population
genetics; the risks associated with introducing novel species
into the UK and the use of models to predict the outcome. These
projects are, in the main, targeted on assessing the risks which
might be associated with the release of both genetically

modified organisms and non-indigenous organisms.

A4, DOE and DTI have recently joined forces to launch an
Environmental Technology Innovation Scheme (ETIS). ETIS aims to
encourage innovation, improve environmental standards and help
users or suppliers of environmental technology to become more
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competitive. Priority areas have been identified some of which

provide scope for biotechnology applications.

DEPARTMENT OF HEALTH

A5. DH direct funding of research in biotechnology is limited,

but it has, for example, agreed to contribute to the LINK
Molecular Sensors programme.

DEPARTMENT OF TRADE AND INDUSTRY

Ab6. DTI innovation policy in biotechnology is reflected in
significant research programmes and projects across the range of
application, as illustrated by the following examples:

The Plant Gene Tool Kit project drew 11 companies into co-
funding with DTI a 3 year and £3m effort at research
institutes and universities to reduce to practice the
transfer of foreign genes into key crop plants;

The PROSAMO programme (Planned Release of Selected and
Modified Organisms) is a similar collaboration (£1.5m) with
8 companies and AFRC to provide a firmer scientific base for
the objective assessment of the risks associated with
genetic release;

The UK contribution to the Eureka programme was strengthened
when the Imperial Cancer Research Fund laboratories joined
Amersham International and Bertin (France) in a project in
the advanced automation of molecular biology:

The SMART scheme (Small Firms Merit Award for Research and

Technology) has encouraged academic researchers to set up
companies to take their work forward commercially,
including Polyclonal Antibodies Ltd (Professor Landon, St
Bartholomew's Hospital) and Affinity Chromatography Ltd (Dr
Lowe, University of Cambridge).

A2




A7. The following 1list of LINK programmes, relevant to
biotechnology gives Departmental and Research Council involvement

in brackets:

Agrofood Quality (AFRC, DTI, MAFF)

Biochemical Engineering (DTI, SERC)

Biotransformations (DTI, SERC)

Control of Plant and Microbial Metabolism (AFRC, DTI, SERC)
Crops for Industrial Use (AFRC, DTI, MAFF, DAFS, SERC)
Eukaryotic Genetic Engineering (AFRC, DTI, SERC)

Food Processing Science (DTI, MAFF)

Molecular sensors (AFRC, DTI, SERC)

Protein Engineering (AFRC, DTI, MoD, MRC, SERC)

Selective Drug Delivery and Targeting (DTI, MRC,

MINISTRY OF AGRICULTURE, FISHERIES AND FOOD

A8. MAFF provides about £2m for research on novel animal and
plant breeding techniques and very substantially more for
research using biotechnological methods. It receives advice from
the Priorities Board for Agricultural Research, which provides a
forum for commercial advice on the most effective allocation of
the Ministry's research priorities. 1In addition, the LINK Agro-
Food Quality programme, which will provide a total of £16m (half
from MAFF and DTI with probable involvement of the Research
Councils) for research for applying biotechnology to the
production of higher quality and more nutritious food products,

has recently been approved.

HEALTH AND SAFETY EXECUTIVE

A9. Through its biomedical research programme HSE has funded

research on the following:

hazards associated with large scale growth of rDNA

organisms;
A3




DNA repair and systems evaluation;
tumour risk from cloned oncogenes;

planned release of genetically modified plants.

AGRICULTURE AND FOOD RESEARCH COUNCIL

Al0. Through grants to institutes and HEIs, AFRC supports a wide
ranging programme of biotechnology and underpinning science
involving plants, animals and food. The Plant Molecular Biology
programme, costing £14m in total, has recently been launched and
covers many aspects of plant genetics and development. Work in
transgenic animal biology is being extended to include embryonal
stem cells. The AFRC Institute of Animal Physiology and Genetic
Research, a world leader in embryo multiplication, has applied
with other bodies to DTI for funding for a possible programme on
embryo cloning in cattle. 1In addition to its sponsorship of the
LINK programme AFRC supports fundamental research on protein
engineering and molecular recognition, and has strengthened its
expertise in X-ray crystallography and biomolecular computing.
The Council is a co-sponsor with DTI and industry of the PROSAMO
programme, which is providing a firmer scientific base for

objective assessment of the risks associated with genetic
releases.

MEDICAL RESEARCH COUNCIL

All. MRC supports basic research in several areas of relevance
to biotechnology, including molecular biology, immunology,
developmental biology and neurobiology. New Units have been
established (eg Protein Function and Design) and IRCs (Cell

Biology and Protein Engineering) as well as introducing new
programmes into existing MRC Institutes (eg the setting up of a
Laboratory of Eukaryotic Gene Expression at the National
Institute for Medical REsearch (NIMR)). MRC does not have

A4




advisory or executive committees dealing specifically with

biotechnology.

Al2. Current support falls into four main categories: diagnosis
and assay; genetic engineering; monoclonal antibodies;
conventional vaccines, drugs and therapeutic reagents. Each
category covers work with a clear intent to produce something of
commercial value and basic underpinning research. Humanising rat
monoclonal antibodies for cancer therapy and an extensive
programme to develop vaccines against HIV infection are examples

of research aimed at direct biotechnological advance.

Al3. The Council takes direct responsibility for industrial
exploitation of research carried out on its own establishments
where a number of projects, fully funded by industry have been
effective in the transfer of important technology. MRC played a
key role in the development of Celltech and set up its own
Collaborative Centre, adjacent to NIMR, to act as a bridge in
the transfer of research to industry. More recently a new
company, Cambridge Antibody Technology, set up with venture
capital, will have close links with the Laboratory of Molecular

Biology in Cambridge.

NATURAL ENVIRONMENT RESEARCH COUNCIL

Al4. NERC has supported a Special Topic Programme on
biotechnology and maintains programmes on the development of
baculovirus expression vectors, the development of wviral
insecticides, and the risks of release, at its Institutes of

Virology and Environmental Microbiology and of Freshwater

Ecology.
SCIENCE AND ENGINEERING RESEARCH COUNCIL
Al5. SERC funds through its Biotechnology Directorate a

targeted programme of strategic research and enabling
A5




technologies in areas with potential for exploitation in the

long-term. SERC has increased its conventional grant funding

through the Biotechnology Directorate by 50% over the past two
years, and recently announced a new Interdisciplinary Research
Centre (IRC) in Biochemical Engineering at University College,
London (UCL).




EXAMPLES OF PUBLIC INFORMATION

Bl. Government has been providing information to the public on
subjects such as human and environmental safety in several ways:
NERC held an open meeting on biotechnology, including risks of
release of GMOs as early as July 1987. In October 1988 AFRC held
a Workshop on Genetic Release for scientists from industry,
institutes and universities as well as invited individuals from
the press and organisations such as the RSPCA. A meeting in
April 1990 on the 'Impact of New and Impending Regulations on
Biotechnology' was sponsored by DOE and HSE together with the

Bioindustry Association.

B2. The role played by the Advisory Committee on Genetic
Manipulation in recent years in providing authoritative
information to the public and guidance to industry and to the
research community should also be recognised. The current level
of public confidence in the UK owes much to the Committee's

efforts.

B3. Public communication is an important component of many of

the new initiatives eg the PROSAMO programme (see paragraph A6).

B4. Publication of the RCEP Report has already been mentioned in
paragraph 13. An explanatory leaflet on 'Biotechnology and
Genetically Modified Organisms: the Proposed New Controls' has
been issued by HSE and DOE. It explains to the public, industry
and others the new controls which the Government proposes to
introduce on those using techniques of genetic modification or
dealing with genetically modified organisms - and gives contact

addresses for further information.

B5. The Advisory Committee on Novel Foods and Processes (ACNFP)
has recently published its first annual report as a means of
informing the public of its activities, including reviewing
applications relating to foods from genetically modified sources

made under the current voluntary scheme.

Bl
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You wrote on 29 October reques%ing Minisfgrial clearance of the
above report. I must point out that paragraph 54 of the draft
is not official Government policy, and has been overtaken by
a statement made in the House of Lords on 15 October by Baroness
Blatch. I suggest, therefore, paragraph 54 is reworded, as follows:

"The Government appreciates the ethical issues of biotechnology
are 1important and arouse strong views. The Secretary of
State for the Environment 1is considering with colleagues
the ethical implications of GMO activities, and will make
a statement in due course. In addition, there are activities
going on outside Government. The Nuffield Foundation has
taken a welcome initiative 1in that area by convening a
conference on bioethics attended by distinguished scientists
and senior members of professional bodies, as well as lawyers,
philosophers, theologians and representatives of the public
and consumers. The Foundation 1is expected to pursue further
consultations with official and unofficial bodies to consider
whether there 1is scope for creating new national machinery
to handle those ethical issues."

Otherwise, the Secretary of State is content for the draft to
go forward to ACOST.

I am copying this 1letter to PS/E(ST) Ministers to PS/SoS Home
Office, and to Barry Potter and Sonia Phippard.

PHILLIP WARD
. Private Secretary
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Mr S Crowne
PS/SoS

DES 29 October 1990

Dear Mr Crowne

DRAFT GOVERNMENT RESPONSE TO ACOST'S REPORT ON DEVELOPMENTS IN
BIOTECHNOLOGY

Attached for Ministerial clearance is the third draft of the
Government response to ACOST's report on Developments in
Biotechnology.

ACOST have a Council meeting on 14 November which the Prime
Minister is to chair. The Council's consideration of the
response may be on the agenda. In order to allow time for the
final response to be sent by the PM and distributed to Council
members before the meeting I would be grateful for your
Minister's clearance, if possible, by Friday 2 November. I
apologise for the tight deadline.

Changes to the second draft have been made in response to
Departmental comments at official level. Where the changes have
been significant I have cleared them over the phone with
officials in the Departments most directly concerned.

I am copying this letter to PS/E(ST) Ministers and to PS/SoS, HO
for Ministerial clearance and to Baf?y\ggfter and Sonia Phippard
for information.

Yours sincerely

Ian Dixon
S&T Secretariat




THE GOVERNMENT RESPONSE TO THE ACOST REPORT: DEVELOPMENTS 1IN

BIOTECHNOLOGY

3RD DRAFT

' 4 The Government welcomes the ACOST Report which provides a

clear and succinct overview of some of the developments in

biotechnology since publication of the 'Spinks Report' in 1980.

The scope for application of biotechnology is vast and there is
already significant commercial capitalisation of the new
techniques in areas such as medical science and agriculture. The
cross fertilisation of bioscience with electronics, materials
science and engineering promises to transform whole sectors of
industry; chemicals and food are two of the more immediately
obvious candidates. Exploitation of biotechnology will also be
crucial to the development of many of the cleaner technologies
needed to reduce pollution and to rectify past environmental

damage. The Government is encouraging action in all these areas.

2. The recommendations in the report deal with the core concerns
of provision for the underlying science and for the enabling
technologies themselves. On applications, they are not
comprehensive, concentrating mainly on developments in

agriculture.

K. 29 The following paragraphs respond to ACOST's recommendations

a. to k. as linted at the front of. the .report. As well as




commenting on each recommendation, the responses note related

activities which are already taking place or are in prospect.

Recommendation a.

Government Departments should take a more proactive role in

biotechnology

4. It is for industry to exploit the opportunities arising from
the rapid development of biotechnology. Government's role is to
facilitate this by stimulating the science base, by creating an
effective, yet flexible regulatory regime and by ensuring
adequate public information. In this context Government
Departments are increasingly taking a proactive role on aspects
of biotechnology which fall within their areas of responsibility.
Annex A gives examples of the growing research effort financed
by Departments and the Research Councils. Regulation is
discussed in several places throughout the main text and public

information is dealt with in paragraphs 21-28 and Annex B.

5. The Report highlights the importance of proper regulation,
not least to ensure that the new technology achieves and retains
public confidence. There has been a history of sensible

regulation in respect of human health and safety under the Health

and Safety at Work etc. Act 1974 (HSW Act) and specific

regulations under the Act on genetic modification have been in




force since 1978.

6. Proposals to implement EC Directives on the contained use

and deliberate release to the environment of genetically modified

organisms and to take account of the recommendations of the Royal

Commission on Environmental Pollution (RCEP) in its 13th report
are being considered interdepartmentally. Appropriate
legislative powers to ensure protection of the environment are
contained in Part VI of the recently enacted Environmental
Protection Act (EPA). These will balance the powers that already
exist in respect of human health and safety under the HSW Act.
The developing structure will entail regulations on environmental
aspects under the new EPA. These regulations will be
administered and enforced under unified arrangements being
developed by HSE and DOE. Under these arrangements HSE
inspectors will enforce regulations to protect the environment on

behalf of DOE.

2 iE Recommendation a. is so wide ranging that, for clarity,

individual responses are also given below to related subsidiary

recommendations in Appendix A.

Appendix A - Safety Aspects

It will be important for the UK to continue to have a strong

voice in the EC in what will inevitably be a high profile




political topic.

The UK government should press for this view [that the
product should be evaluated for risk, and not the means used

to produce it] to predominate in discussions in the EC.

8. The Government acknowledges the importance of EC discussions

of regulation, both for the protection of the environment and

consumer and for the climate of investment and competitiveness.

UK has been particularly influential in international
developments in biotechnology regulation, building upon the high
regard for the Advisory Committee on Genetic Manipulation (ACGM)

and strong interdepartmental coordination; the effort will

continue in EC fora.

9. It is important to distinguish between products which contain
genetically modified organisms (GMOs) and whose marketing
therefore involves a release of such organisms to the environment
and those which have been derived through techniques of genetic
modification but where the marketed product does not itself
contain GMOs. For products not containing GMOs, for exaample,
human insulin and human growth hormone, the recommendation is
eminently sensible. Products which contain GMOs are covered both
by the EPA and by the EC Directive on deliberate release of GMOs
to the environment and are identified for this purpose by the
fact that a genetic modification technique was used to produce

them. This is to ensure that they are adequately assessed for




any risk they may present. The Government agrees that specific

product controls should apply to products containing GMOs, as
they apply to other products, where these controls are adequate
to protect man and the environment against risk. The Deliberate
Release Directive is structured to enable products to be removed
from the scope of its clearance mechanism when product controls,

good enough to make such clearance unnecessary, are in place.

MAFF and the Advisory Committee on Novel Foods and Processes
must take a more proactive role. We recommend that MAFF

consider appointing a consumer representative to the ACNFP.

10. As MAFF is both regulator and sponsor of research for the
food industry, in many cases it would be improper to single out
one form of technology as being more appropriate than another-
and this can limit the scope for promoting a particular new
product, process or technique. Given its role in the regulatory
process, similar constraints apply to the Advisory Committee on
Novel Foods and Processes (ACNFP). In these circumstances a
proactive approach can ensure that industry has access to the
latest techniques and that regulatory arrangements are updated to
relate properly to new technology, particularly when considering

the granting of product licences, consents, approvals etc.

11, The Food Safety Act 1990 has given powers under which

irradiation can be authorised while maintaining controls which




will provide reassurance to consumers and MAFF is now consulting
on detailed regulations to permit irradiation of food for public
consumption from 1 January 1991. The Act also gives specific
powers to regulate novel foods or food sources so that, in the
absence of EC legislation, statutory backing may be given to the
present arrangements operated informally by ACNFP. ACNFP has
also published the guidelines it proposes to apply, under which

the data required of industry are restricted to the minimum

required by the nature of the product or process.

12. Consideration is being given to the addition of a lay member
to ACNFP. It is however essentially a committee of experts in
all scientific disciplines relevant to the safety of novel foods
and processes. Its advice is in any case considered by the Food
Advisory Committee (FAC) which includes a number of people from
consumer backgrounds and has a broad interest in novel foods and
processes. FAC has developed guidelines to assist it in

considering the labelling of novel foods; these are likely to be

published shortly.

Appendix A - Environmental Aspects

We recommend that the Department of the Environment take due
account of the recommendations made by the RCEP, both in
drawing up the relevant sections of the Environmental

Protection Bill and, in particular, the regulations which




will follow from it. We further recommend that DOE
consider ways of providing for increased 1lay

representation in these and future decision processes.

13 Part VI of the EPA proposes a hierarchical system of
controls for protecting the environment against the release of
genetically modified organisms with more hazardous organisms

requiring more comprehensive, consent-based controls. A general

duty to prevent damage to the environment will apply to all

operations involving genetically modified organisms. Assessment
prior to the issuing of consents will, at the current state of
knowledge, be on a case-by-case basis; this was one of the major
recommendations made by the RCEP in its 13th Report on the
"Deliberate Release of Genetically Engineered Organisms to the
Environment", published in July 1989. It is also the approach
adopted in the EC Directive on the Deliberate Release to the
Environment of Genetically Modified Organisms which, together
with the Directive on the Contained Use of Genetically Modified
Micro-organisms, was agreed at a meeting of Environment Ministers

in March 1990.

14. There are two ways in which provision has been made for
increased lay representation in decision making processes.
Firstly Mr Trippier, Minister for the Environment and
Countryside, announced during the House of Commons committee
stage of the EP Bill, that there would be widespread public

consultation on the content of the regulations. Secondly,




although the membership of the Advisory Committee on Releases to
the Environment (ACRE) (see paragraph 15) includes scientific
expertise, it also includes people from a wide range of

backgrounds, eg industry, 1local authorities, farmers and

environmental expertise.

We support the RCEP proposal for a reconstituted Committee
within the HSE which will have the responsibility for

advising the Secretary of State for the Environment on each

release.

15. The Secretary of State for the Environment with the Health
and Safety Commission has already established a new committee,
ACRE. Its membership comprises experts from a broad range of
disciplines and representatives, from both management and trade
union sides of industry, and from other environmental interest
groups; the secretariat is jointly provided by the Health and
Safety Executive and the Department of the Environment. ACRE
will advise the Secretary of State and the Health and Safety
Commission on the human and environmental safety aspects of
releases of all types of novel organisms into the environment.
It has replaced the Intentional Introduction Sub-Committee of the
ACGM and the DOE's Interim Advisory Committee on Introductions
which advised Ministers on the ecological implications of

introductions. One of its main tasks, apart from assessing the

risks associated with particular releases, will be to prepare




guidance, and to advise Government about which areas of research

to support.

Appendix A - Ethical Aspects

Ethical aspects are dealt with in paragraphs 54 and 55.

Appendix A - Welfare Aspects

The Ministry of Agriculture Fisheries and Food should
consider how to convey better to the public the advantages
offered by genetic engineering for the improvement of animal

welfare.

17. Biotechnology is increasingly contributing to the production
of veterinary diagnostics and medicines and it is mainly in this
way that it benefits animal welfare. However it is the safety
and efficacy of these products rather than their method of
production that is important. Although MAFF could not be seen to
favour one product compared to another because of the way it was
produced, the Ministry is anxious that industry should take
advantage of new developments which might bring about safer and
more clearly targeted treatments and will feature the
contribution which biotechnology can make along with other

techniques in any future public information campaigns on animal

welfare.




We recommend that the committees set-up to consider all
license applications for animal experiments are kept fully
informed of relevant issues that arise from developments in
biotechnology, and that welfare aspects of transgenic

animals and their progeny are given careful consideration.

18. MAFF is responsible for assuring the welfare of all farm
animals, including genetically modified ones, and for ensuring
the same standards of welfare apply to all animals regardless of
their origin. The Ministry does not anticipate any specific
welfare problems compared with traditional breeding practices for

farm animals. If any arise, they will receive comparable

treatment.

19 The Home Office exercises the control of experimental
animals under the Animals (Scientific Procedures) Act 1986
following advice given by the Inspectorate which is established
under section 18 and the Animal Procedures Committee established
under section 19. A growing number of applications for licences
involve biotechnology, and a senior member of the Inspectorate

coordinates the consideration of those applications.

20. The Animal Procedures Committee has also been increasingly

interesting itself in these issues and intends to devote a

meeting to discussing them early next year. Great attention is




paid to the welfare aspects of animal procedures; and, in
particular, it is well recognised that there can be serious
welfare hazards in the development of animals with potentially
harmful genetic defects, although the problems which arise from
biotechnological innovation are not in principle different from

those arising from selective breeding.

Recommendation b.

A programme of balanced information should be provided to
the public on major aspects of biotechnology, such as
genetic engineering. This would be of interest to both the

scientific community and to industry where the lack of such

a programme contributes to a major market imperfection. The

Inter-departmental Committee on Biotechnology (ICBT) should
co-ordinate the interests of other Government departments in

this area. Elements of such a programme should include:

- the commissioning by Government of an independent body
such as the Royal Society or a charity (for example The
Leverhulme Trust or The Nuffield Foundation) to prepare
a booklet providing reliable information and analysis

for the public.

- in the longer term, increasing the general level of

understanding of such matters through education in




schools. The DES should consider how to achieve this.

consideration by the ICBT of how to disaggregate those
areas and industrial developments which have few or no
safety and/or ethical considerations from those which
have and to convey information on these divisions to

the public.

21. The Government agrees that there should be as much openness
as possible on major developments in biotechnology, with
objective information being made available to the public.
Significant efforts have been made already - Annex B gives
examples of information made available by Government. There is

every intention to continue to maximise this.

22 . There is a need to put across the message that the new
biotechnology can bring benefits and is controllable, that risks
can be foreseen and are being assessed, and that there is an
appropriate and effective system of regulation under development,
in conjunction with our EC partners, to safeguard both the health

of the public and the environment.

. ICBT is an appropriate body to coordinate the Government's
provision of public information. It will need to give careful
consideration to the extent and departmental distribution of

Government involvement and the best ways of making information

available. For instance, it is Government's responsibility to




provide information about the regulatory regime or departmental
responsibilities, but it is for consumer interests and companies

to supply information which relates to specific products.

24. Commissioning an independent body to provide a booklet
providing reliable information and analysis could be useful in
explaining the safety and ethical considerations underlying the
Government's stance in regulating and supporting biotechnology.
ICBT will explore this option carefully. A major step in
independent assessment has already been taken with the
publication of the 13th Report of the Royal Commission on
Environmental Pollution in 1989 which provided authoritative
coverage of the environmental hazards which might arise from the

new technology.

25. The control regime brought in under in the EPA will include
provision for public access to information, with due protection
for commercial confidentiality and for data whose disclosure
might lead to damage to the environment. The intention is to set
up public registers of information obtained under Part VI. In
addition, the Act stipulates that applicants for consent to

release genetically modified organisms advertise their proposals.

26. Government agrees with ACOST on the role of schools in
increasing the general 1level of public understanding of

biotechnology in the longer term. The programmes of study for

key stage 4 in the science National Curriculum for schools




include the basic principles of genetic modification in relation
to drug and hormone production and awareness of ethical issues.
This provides a starting point for teaching about new
developments in biotechnology. The programmes of study will be
kept under review by DES and the National Curriculum Council and,
if developments in biotechnology and experience in schools are
such as to make amendment of the programmes of study

appropriate, this will be done.

a7 DTI has supported a three-year programme at the National
Centre for School Biotechnology (University of Reading) providing

resource material, advice and workshops for teachers.

28 5 The Government agrees on the need to isolate aspects of
biotechnology that raise ethical issues and to make clear to the
public that they are being addressed appropriately. (See
paragraphs 54 and 55.) For instance the aims and ethical
considerations surrounding human and animal embryonal stem cell
biology are different and need to be treated separately. ICBT

will continue to provide a focus for this activity.

Recommendation c.

Inter-research council co-ordination of biotechnology should

be strengthened. For example, an opportunity exists for the

AFRC and SERC to consider a co-ordinated programme of




molecular, biochemical and physiological studies in the

plant sciences

29. The Research Councils and ABRC recognise the need for close
collaboration. ABRC has recently decided to set up a sub-
committee to review responsibilities for current and prospective
work and to develop a development strategy for biotechnology.

Its members will include AFRC, MRC, NERC and SERC.

30. The Biotechnology Joint Advisory Board (BJAB) was originally

established by SERC and DTI, AFRC and NERC are now included and

MRC is also represented. The Board will develop a strategic view
of R&D and foster cross-Council programmes of basic science,
technology transfer and collaborative R&D directed towards future

UK industrial competitiveness.

31. AFRC and SERC are examining the scope for a joint programme
in plant biochemistry. They have also recently announced a joint
'clean technology' initiative, which has a strong biotechnology

input.

Recommendation d.

UK research institutions should explore ways of taking a

more European perspective and should determine how they can

gain greater added value for the UK from collaboration with




European partners.

i i The Government supports this recommendation. The Research
Councils are considering how they can contribute further to its
implementation and have already established mechanisms for co-
ordinating their input to EC programmes. Interested Government
Departments (DES, DTI, MAFF and DH) are working together with
Research Councils which have interests in biotechnology to
encourage UK participation in the new opportunities within the

Third EC Framework Programme

Recommendation e.

Increased industrial support for biotechnology in UK
universities and research institutes is required in order to
enhance the transfer of the considerable scientific

expertise into commercial success

33 . The Government welcomes this recommendation which endorses
the considerable efforts already made to increase private sector

involvement. Departments and Research Councils, of course, have

substantial experience of running collaborative programmes

involving industry and HEIs - the PROSAMO programme is an
example (see paragraph A6). A strong portfolio of LINK
programmes in biotechnology has also been developed to facilitate

the transfer of research knowledge from the science base to




industry. Turning that knowledge into commercial success is for

the companies themselves.

Recommendation f.

As a matter of priority UK strengths in plant biotechnology
should be reinforced. Government, in conjunction with
industry and the research community, should aim to provide
guidance to those in universities and the research
institutes on the balance between wérk of interest to
industry and work to satisfy national requirements on
environmental issues. Emphasis should be placed on
stimulating research into isolating important genes and to
learning how to manipulate them in plants of economic and of
scientific importance. Further technical and economic
assessment of the potential for producing chemicals from
plants should be encouraged. The Priorities Board for
Research and Development in Agriculture and Food might
consider how to stimulate interaction between the

agricultural and chemical industries.

4. Within the UK science base it is important to give
particular attention to areas which have both the potential for
scientific advance and 1long-term wealth creation. The
Government, therefore welcomes the recommendation to reinforce UK

strengths in plant biotechnology and agrees that emphasis should




be placed on research into isolating and manipulating plant genes
of economic and scientific importance. AFRC, the main publicly
funded player in this field, has these areas, together with plant

biochemistry and physiology as major elements in its Corporate

Plan.

35 Annex A describes some of the Government funded research
activities in plant biotechnology. BJAB will consider the need

for further initiatives in this area.

36. There is a scope for further collaborations between industry

and the science base in LINK programmes in Eukaryotic Genetic

Engineering, the Control of Plant Metabolism and Crops for

Industrial Use.

X i 28 The Government agrees that the agenda of the Priorities
Board for Research and Development in Agriculture and Food should
include consideration of how best to stimulate interaction
between the agricultural and chemical industries in relation to

the use of plants as sources of chemical feedstocks.

Recommendation g.

A strategic decision by Government and industry to support
embryonal stem cell biology will consolidate our strengths

and will complement the UK initiative in the research on the




mapping of the human genome. The MRC and the AFRC should

consider how they might co-ordinate an initiative to provide
increased support in this area of biological research,
taking into account the strengths that exist in the cancer
charity supported Institutes. They should also continue to
give priority to work in genome mapping and automated

sequencing techniques.

38. BJAB will consider the first part of this recommendation.
On the second, AFRC and MRC are discussing the best way to co-

ordinate the expansion of work on stem cell biology.

39. AFRC is diverting funds into embryonal stem cell biology
where the current UK lead is under threat from USA and Britain's
EC partners who have recognised its potential for wealth creation

and are increasing support.

40. A major MRC initiative in the genetics of human disease will
cover somatic gene therapy, requiring study of adult stem cells;
the initiative will also involve training in techniques for the

use of embryonal stem cells.

Recommendation h.

AFRC, MAFF and DTI should give consideration to the

development of a programme in embryo multiplication in




cattle; to applying biotechnology to the production of
higher quality and healthier products; and to the funding of
a programme to encourage the development of efficient
methods for the construction of transgenic mice and other

laboratory animals.

%l . This recommendation will also be considered by AFRC and
Departments involved, consulting BJAB as necessary. Funding is

under consideration for a programme of research underpinning

embryo multiplication techniques and for a joint industry/AFRC

Institute programme on embryo cloning in cattle.

42. AFRC has a major programme of research on transgenic animals
which offers considerable potential for UK industry. MRC also
has a substantial interest in development research using
transgenic rodent technology to provide models of human diseases
and to investigate basic biological processes (eg gene expression
in development) and their perturbation by toxins and teratogens.
Collaboration already exists between MRC and AFRC in Cambridge
and Edinburgh. Enhanced facilities for studying transgenic
rodents are under construction at the MRC's National Institute of
Medical Research. Under the Eukaryotic Genetic Engineering LINK
programme, AFRC and SERC, together with DTI, are developing a

major project in construction of transgenic rats.

Recommendation i.




Manpower shortages should be addressed. The DES, the
Research Councils and DTI should consider how to establish a
co-ordinated approach with industry for the future provision

of manpower needs in the biotechnology related industries.

43. The Government will invite the ABRC to consider, in its
review of co-ordination arrangements for biotechnology, how to
improve the assessment of manpower needs and postgraduate
provision in biotechnology. Manpower and training will also be
considered by BJAB to ensure coordination of the approach with

industry.

44. Recent increases in the Science Budget have allowed the
Research Councils to provide some additional support for
postgraduate training. In addition, the postdoctoral fellowship
schemes of the Councils, the Royal Society and the Fellowship of

Engineering have been expanded. There are, however, continued

problems with the recruitment of high quality graduates to

postgraduate studentships and postdoctoral positions in the
biological sciences. These recruitment problems need to be
speedily addressed by ABRC. While the Government expects the
Councils to target postgraduate support towards areas of skill
shortages, it accepts that, particularly in biotechnology, where
the initial training is common to a range of careers in the
biological sciences, forecasting and planning of postgraduate

numbers will be imprecise.




45. A major DES objective for Science Budget expenditure is to
achieve a better match between support for postgraduate training
and the needs of UK industry and the Science Base, in
biotechnology as in other fields. The Research Councils'
effectiveness in meeting this objective will be monitored
closely. ABRC has recently established a sub-committee on
postgraduate support. Its terms of reference include reporting
on the scope for improvements across Councils in targeting
studentships to meet identified needs in the science base and

industry.

46. The University Grants Committee's Biotechnology Initiative
was recently reviewed by the Committee's successor, the
Universities Funding Council. The Review concluded that the
Initiative was successful and the Council decided to continue
special funding to eight institutions. At the same time
universities were invited to bid for support under a new tranche

of the Initiative. As a result, the Council has allocated

£66,000 a year to support 36 new posts in 14 institutions.

47. Paragraph 7.2.16 of the Report states that the Teaching
Company Scheme (TCS) in biotechnology should be expanded and the
Integrated Graduate Development Scheme (IGDS) should be extended
to biotechnology. Neither scheme excludes biotechnology and both

can respond to proposals from industry in biotechnology.




Recommendation j.

Increased support is required for the related skills in
chemistry which UK industry will require to take full
advantage of the initiatives in protein engineering. It
will be important to sustain the UK's strengths in
crystallography and to enhance support for 2-D NMR and
molecular modelling. The Research Councils should consider
this in conjunction with their funding of protein
engineering. The DTI and SERC in their training role in for
example the Teaching Company Scheme (TCS) and the Integrated
Graduate Development Scheme (IGDS) should also take action

in this respect.

48. This topic will be considered by the ABRC and BJAB, with
additional advice from the Management Committee of the LINK

programme in Protein Engineering.

49. The role of TCS and IGDS has been described in paragraph 47.

Other schemes already in place are supporting general
postgraduate training in the general area of biotechnology,

including protein structure and/or engineering.

50. AFRC supports fundamental research on protein engineering
and on molecular recognition in its institutes and in high

education institutes. The Council has appointed a co-ordinator




to maximise the effectiveness of its programme in protein
engineering and has strengthened its expertise in x-ray

crystallography and biomolecular computing.

ol, The protein engineering interdisciplinary research centre
that MRC has set up at Cambridge is already focusing on the need
for crystallography, 2D NMR and molecular modelling as part of
the development of protein engineering. MRC's Corporate Strategy
recognises the need to maintain the UK's strength in protein

crystallography and enhance that in 2-D NMR.

92« A recent MRC strategic review emphasised - the need for
increased support for research on macro-molecular structure and
function and for concentrating all the relevant techniques in a
number of state-of-the-art centres. However, as the Report
recognises, the general problems of recruitment to research apply

to this field at least as much as to others.

53. In addition to support of LINK and underpinning programmes

in protein engineering, SERC also funds work on protein structure

and engineering through the molecular recognition initiative,

with underpinning work supported through the Biological Sciences

Committee.

Recommendation k




Consideration should be given to a detailed and systematic
analysis of the ethical issues that relate to certain
aspects of genetic manipulation. This could possibly be by
means of ad hoc Committees along the line of the Warnock

Committee.

54. Although certain aspects of genetic modification raise
questions of legitimate public interest and concern, most
biotechnological applications do not raise ethical issues. The
Government's view is that where ethical issues arise from
genetic modification, these should not be dealt with in a general
way, but case-by-case. Ad hoc Committees may often be the best

way of obtaining informed comment and advice.

55. Some ethical issues have received substantial attention
already. For example, the Medical Research Council has played a
leading role in the preparation of the European Medical Research
Councils' guidelines on human gene therapy. And in November 1989

the Government announced the establishment of a Committee on the

Ethics of Gene Therapy under the chairmanship of Sir Cecil

Clothier QC. Among other matters the Committee will draw up
ethical guidance for the medical profession on the treatment of

genetic disorders.




EXAMPLES OF GOVERNMENT FUNDED RESEARCH

Al. Government funded research specifically focused on
biotechnology is underpinned by a wider programme of basic and
strategic research in biology, chemistry, physics, process
engineering, mechanical design, and materials, which all produce
results and skills necessary for long-term exploitation of
biotechnology by industry. The following examples illustrate how
Departments and Research Councils are providing support for both
these aspects in their respective areas of responsibility.

DEPARTMENT OF THE ENVIRONMENT

A2. DOE supports research in biotechnology in pursuit of its
policy responsibilities in the prevention of environmental damage

by GMOs and in preventing or abating pollution. The techniques

of molecular biology which have been developed for biotechnology

are also proving of great value in important environmental

concerns such as biodiversity, adaption to environmental change,
gene flow in populations and taxonomy.

A3. DOE's broadly based research programme on the impact of
environmental releases of GMOs is expected to run at about £1m
per year over the next two years. Contracts currently let and
planned for the immediate future cover such areas as microbial
ecology; organism dispersal; leakage of genetic material;
releases into aquatic environments; the relevance of population
genetics; the risks associated with introducing novel species
into the UK and the use of models to predict the outcome. These
projects are, in the main, targeted on assessing the risks which
might be associated with the release of both genetically
modified organisms and non-indigenous organisms.




A4. DOE and DTI have recently joined forces to launch an
Environmental Technology Innovation Scheme (ETIS). ETIS aims to
encourage innovation, improve environmental standards and help

users or suppliers of environmental technology to become more

competitive. Priority areas have been identified some of which

provide scope for biotechnology applications.

DEPARTMENT OF HEALTH

A5. DH direct funding of research in biotechnology is limited,
but it has, for example, agreed to contribute to the LINK

Molecular Sensors programme.

DEPARTMENT OF TRADE AND INDUSTRY

Ab6. DTI innovation policy in biotechnology is reflected in
significant research programmes and projects across the range of

application, as illustrated by the following examples:

The Plant Gene Tool Kit project drew 11 companies into co-
funding with DTI a 3 year and £3m effort at research
institutes and universities to reduce to practice the

transfer of foreign genes into key crop plants;

The PROSAMO programme (Planned Release of Selected and
Modified Organisms) is a similar collaboration (£1.5m) with
8 companies and AFRC to provide a firmer scientific base for
the objective assessment of the risks associated with

genetic release;

The UK contribution to the Eureka programme was strengthened
when the Imperial Cancer Research Fund laboratories joined
Amersham International and Bertin (France) in a project in
the advanced automation of molecular biology:




The SMART scheme (Small Firms Merit Award for Research and
Technology) has encouraged academic researchers to set up
companies to take their work forward commercially,
including Polyclonal Antibodies Ltd (Professor Landon, St
Bartholomew's Hospital) and Affinity Chromatography Ltd (Dr
Lowe, University of Cambridge).

A7. The following 1list of LINK programmes, relevant to

biotechnology gives Research Council involvement in brackets:

Biochemical Engineering (DTI, SERC)

Biotransformations (DTI, SERC)

Control of Plant and Microbial Metabolism (AFRC, DTI, SERC)
Crops for Industrial Use (AFRC, DTI)

Eukaryotic Genetic Engineering (AFRC, DTI, SERC)

Food Processing Science (DTI, MAFF)

Molecular sensors (AFRC, DTI, MOD, MRC, SERC)

Selective Drug Delivery and Targeting (DTI, MRC, SERC)

MINISTRY OF AGRICULTURE, FISHERIES AND FOOD

A8. MAFF provides about £2m for research on novel animal and
plant breeding techniques and very substantially more for
research using biotechnological methods. It receives advice from
the Priorities Board for Agricultural Research, which provides a
forum for commercial advice on the most effective allocation of
the Ministry's research priorities. In addition, the LINK Agro-
Food Quality programme, which will provide a total of £16m (half
from MAFF with possibly further support from other Government
Departments) for research for applying biotechnology to the

production of higher quality and more nutritious food products,
has recently been approved.




HEALTH AND SAFETY EXECUTIVE

A9. Through its biomedical research programme HSE has funded

research on the following:

hazards associated with large scale growth of rDNA

organisms;
DNA repair and systems evaluation;
tumour risk from cloned oncogenes;

planned release of genetically modified plants.

AGRICULTURE AND FOOD RESEARCH COUNCIL

Al0. Through grants to institutes and HEIs, AFRC supports a wide
ranging programme of biotechnology and underpinning science
involving plants, animals and food. The Plant Molecular Biology
programme, costing £14m in total, has recently been launched and
covers many aspects of plant genetics and development. Work in
transgenic animal biology is being extended to include embryonal
stem cells. The AFRC Institute of Animal Physiology and Genetic
Research, a world leader in embryo multiplication, has applied
with other bodies to DTI for funding for a possible programme on
embryo cloning in cattle. In addition to its sponsorship of the
LINK programme AFRC supports fundamental research on protein
engineering and molecular recognition, and has strengthened its
expertise in X-ray crystallography and biomolecular computing.
The Council is a co-sponsor with DTI and industry of the PROSAMO
programme, which is providing a firmer scientific base for

objective assessment of the risks associated with genetic

releases.




MEDICAL RESEARCH COUNCIL

All. MRC supports basic research in several areas of relevance
to biotechnology, including molecular biology, immunology,
developmental biology and neurobiology. New Units have been
established (eg Protein Function and Design) and IRCs (Cell
Biology and Protein Engineering) as well as introducing new
programmes into existing MRC Institutes (eg the setting up of a
Laboratory of Eukaryotic Gene Expression at the National
Institute for Medical REsearch (NIMR)). MRC does not have

advisory or executive committees dealing specifically with
biotechnology.

Al2. Current support falls into four main categories: diagnosis
and assay; genetic engineering; monoclonal antibodies;
conventional vaccines, drugs and therapeutic reagents. Each
category covers work with a clear intent to produce something of
commercial value and basic underpinning research. Humanising rat
monoclonal antibodies for cancer therapy and an extensive
programme to develop vaccines against HIV infection are examples
of research aimed at direct biotechnological advance.

Al3. The Council takes direct responsibility for industrial
exploitation of research carried out on its own establishments

where a number of projects, fully funded by industry have been

effective in the transfer of important technology. MRC played a

key role in the development of Celltech and set up its own
Collaborative Centre, adjacent to NIMR, to act as a bridge in
the transfer of research to industry. More recently a new
company, Cambridge Antibody Technology, set up with venture

capital, will have close links with the Laboratory of Molecular
Biology in Cambridge.

NATURAL ENVIRONMENT RESEARCH COUNCIL




Al4. NERC has supported a Special Topic Programme on
biotechnology and maintains programmes on the development of
baculovirus expression vectors, the development of viral
insecticides, and the risks of release, at its Institutes of
Virology and Environmental Microbiology and of Freshwater

Ecology.

SCIENCE AND ENGINEERING RESEARCH COUNCIL

AlS. SERC funds through its Biotechnology Directorate a
targeted programme of strategic research and enabling
technologies in areas with potential for exploitation in the
long-term. SERC has increased its conventional grant funding

through the Biotechnology Directorate by 50% over the past two

years, and recently announced a new Interdisciplinary Research
Centre (IRC) in Biochemical Engineering at University College,
London (UCL).




EXAMPLES OF PUBLIC INFORMATION

Bl Government has been providing information to the public on
subjects such as human and environmental safety in several ways:
NERC held an open meeting on biotechnology, including risks of
release of GMOs as early as July 1987. In October 1988 AFRC held
a Workshop on Genetic Release for scientists from industry,
institutes and universities as well as invited individuals from
the press and organisations such as the RSPCA. A meeting in
April 1990 on the 'Impact of New and Impending Regulations on
Biotechnology' was sponsored by DOE and HSE together with the
Bioindustry Association.

B2. The role played by the Advisory Committee on Genetic
Manipulation in recent years in providing authoritative
information to the public and guidance to industry and to the
research community should also be recognised. The current level

of public confidence in the UK owes much to the Committee's
efforts.

B3. Public communication is an important component of many of

the new initiatives eg the PROSAMO programme (see paragraph A6).

B4. Publication of the RCEP Report has already been mentioned in
paragraph 13. An explanatory 1leaflet on 'Biotechnology and
Genetically Modified Organisms: the Proposed New Controls' has
been issued by HSE and DOE. It explains to the public, industry
and others the new controls which the Government proposes to
introduce on those using techniques of genetic modification or
dealing with genetically modified organisms - and gives contact
addresses for further information.

B5. The Advisory Committee on Novel Foods and Processes (ACNFP)
has recently published its first annual report as a means of

informing the public of its activities, including reviewing




applications relating to foods from genetically modified sources

made under the current voluntary scheme.
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From the Private Secretary 7 February 1984

BIOTECHNOLOGY COMMITTEES

The Prime Minister has seen your
Secretary of State's minute of 1 February
and, in the light of his further explana-
tion, accepts that the Inter-Departmental
Committee on Biotechnology should be
allowed to continue and that Mr. Baker
should continue to hold meetings with
industrialists. She feels it would be
useful to consider in about a year whether
the continued existence of these two groups
is justified.

I am copying this letter to those
who received a copy of your Secretary of
State's minute dated 1 February, and to
Dr. Nicholson.

ANDREW TURNBULL

Callum McCarthy, Esq.,
Department of Trade and Industry.
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6 February 1984

PRIME MINISTER

BIOTECHNOLOGY COMMITTEES

I have seen a copy of the minute to you of 1 February on
this subject from the Secretary of State for Trade and
Industry. 1In it Mr Tebbit expands on the case made in his
minute of 23 December last for the Interdepartmental
Committee on Biotechnology (ICBT) to be retained and a con-

sultative committee of industrialists to be set up.

2. As I pointed out in my minute to you of 5 January,

biotechnology is an extremely pervasive subject and the

expertise in Government is broadly spread amongst a number

of Departments. In these circumstances there is real value
in having a co-ordinating committee such as ICBT, and I

believe Mr Tebbit is right in wishing to retain it.

3. In considering the value of consultative committees

of industrialists, I would make a distinction between
mature industries with a well-established structure, and
industries based on new technologies. An example of the
latter group is space, where the Space Consultative
Committee (chaired by Mr Baker) has been a valuable forum
in which to bring together representatives of diverse
industries with space interests. Information Technology

is another area where special arrangements have had to be
made. I believe that a consultative group in Biotechnology
will be of value both to Government and, as Mr Tebbit suggests,

to the industrialists themselves.

The best course of action might be for you to approve







both groups but to ask for a report on their activities
in a year's time, at which stage the need for their

continued existence could be reviewed.

I am copying this minute to Sir Robert Armstrong.

A
AN

{USQN

ROBIN B NICHOLSON
Chief Scientific Adviser

Cabinet Office
6 February 1984
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PRIME MINISTER

BIOTECHNOLOGY COMMITTEES

Your Private Secretary wrote to mine on _Q.danuary

concerning my proposal to disband the Official Committee
but to retain the Inter-departmental Committee on

Biotechnology and the proposed consultative committee of
industrialists. I am sorry if my minute of 23 December

did not make the case for my proposals clear.

2 The Inter-departmental Committee on Biotechnology
(ICBT) was set up following publication of the White Paper
on Biotechnology (Cmnd 8177) in 1981 and in response to a
recommendation in the ACARD/ABRC/Royal Society report on
Biotechnology (the Spinks Report). The need for such a
Committee arises from the extremely pervasive nature of the
technologies involved, with applications which span a whole
range of industries including manufacturing, services and
agriculture. Additionally it provides a format to co-
ordinate the activity of Government Departments and bodies
such as the Reserch Councils, as well as being contact
point on biotechnology for those outside Government, in
industry and the academic world. The Committee does not

meet frequently but one of the major benefits has been the




establishment of a network of contacts in Departments and
other bodies, enabling better co-ordination and
effectiveness at the informal level as well as formally.
There is unanimous agreement among other Departments
concerned that ICBT is doing a useful job. The Education,
Science and Arts Select Committee on Biotechnology was
critical of the arrangements for co-ordinating Government
activity in biotechnology and the Government's response in
January 1983 laid particular emphasis on the role of ICBT
in bringing together the wide range of interests in

Departments and related bodies.

3 The proposal that a group of senior industrialists
should continue to meet under Kenneth Baker's chairmanship
stems from a successful exploratory discussion held last
year. This was attended by very senior industrialists
from the key companies in the field and the industrialists

themselves expressed a wish for further meetings. I am

confident that those key people would continue to attend.

There is much to be gained from discussion with

representatives from the wide range of sectors involved in

biotechnology - food, chemicals, pharmaceuticals, process
plant, agriculture and waste treatment. The meeting
would not be held frequently, but I, and Kenneth, are

convinced that they would be of real value.




4 I agree that it would be useful for ACARD to review
this topie from time to time but 1 do not think that it Ccan
be a substitue for the more specific and immediate
activities on which I consider ICBT and the industrial

group should be engaged.

= I hope that on the basis of this further explanation
you can agree to the proposals in my minute of 23 December.

I am copying this minute as before.

i

N T

{ February 1984

Department of Trade and Industry
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From the Private Secretary 9 January 1984

OFFICIAL COMMITTEE ON BIOTECHNOLOGY

The Prime Minister has seen your Secretary of State's minute
of 23 December on Committees in the area of biotechnology. She
is concerned about the proliferation of Committees in this area,
which she feels may absorb the time and energies of Ministers and
officials and deflect them from the real decisions which have to
be taken. She agrees that the Official Committee on Biotechnology
should be wound up and feels that the Interdepartmental Committee
on Biotechnology could also be dispensed with. She also questions
the need for a Consultative Committee of industrialists. She
doubts whether we need such a Committee in this area any more than
in other areas of modern industrial development and she doubts
whether industrialists would really send their best people to such
a group.

She suggests that ACARD be asked to keep a watching brief and
at some appropriate time Sir Henry Chilver could be asked to
review the UK's performance and standing in biotechnology.

I am sending copies of this letter to John Kerr (HM Treasury),
Ellen Roberts (Department of Health and Social Security),
Brett Bonner (Departmnet of Employment), Alan Davis (Department of
the Environment), Michael Reidy (Department of Energy),
John Graham (Scottish Office), Colin Jones (Welsh Office),
Derek Hill (Northern Ireland Office), Ivor Llewelyn (Ministry of
Agriculture, Fisheries and Food), Richard Hatfield (Cabinet Office)
and Dr. Nicholson (Cabinet Office).

Callum McCarthy, Esq.,
Department of Trade and Industry.
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OFFICIAL COMMITTEE ON BIOTECHNOLOGY /7l\ﬁb dbalhﬁc: U&uvtﬂi4

cgul’ﬂéipyg ek .
I have seen a copy of the minute to you of 20 December 1983 L/*tj“*
on Biotechnology from the Secretary of State for Trade and au~
Industry. In it Mr Tebbit proposes first that the Official

PRIME MINISTER

Aa\
Committee on Biotechnology be dissolved leaving the lower Vs,

—

level Interdepartmental Committee on Biotechnology in

existence, and secondly that an industrial consultative i
; . Ve deawdrm 4

committee be_ffE,EP under the Chairmanship of Mr Kenneth RIA

Baker. - R R N NS el 1Y
4/3'\}0: reed o LQW\AM‘-ﬁ; 9/\(5:

2. Whether or not this is the right approach depends on ANy AR

what future role Ministers see for Government in Biotechnology.

Uﬂfgftunately Mr Tebbit's minute gives little indication of
DTI's thinking on this point. © WLz

AT Py P N7 | CLL»{}74~O¢A
3. Biotechnology is one of those technologies (Space, and LD ¢ et
Information Technology are other examples) which cut across @Eftgy
the current industrial structure. There are no major °U~¢
'biotechnology companies' in the UK at the moment although wplz

many industries, eg brewing, pharmaceuticals, chemical planCL :

and food, have skills and expertise which will be essential

parts of a biotechnology company.

4, Clearly it is for industry itself, through new companies,

—

joint ventures etc, to create an appropriate structure which
will ensure that UK industry is able to become technically

and commercially competitive in biotechnology so as to be

————

able to take advantage of the many new business opportunities

which are thought to be coming in the future.

—

age——




5. I suggest that Government's role must be first to ensure

that it does not obstruct the necessary changes in the

relevant industries, and secondly that it uses its considerable
/_—-—__—_.

powers of public purchasing, regulation and R & D funding to

reinforce the commercial judgement of industry.

6. The problem for Government is that expertise in
biotechnology is widely spread around Whitehall with there

being no obvious reason for DTI to be in the lead other than

i}s role as "sponsor" of many of the private sector companies
that should be leading the way in biotechnology. Other
6€5§EEH€H€§—§Gch as MAFF, DoE, DHSS and (through the Research
Councils) DES could claim expertise and responsibilitiges at

least equal to those of DTI.

7. Thus while Mr Tebbit's proposals will provide a welcome
focus for Biotechnology in Whitehall, there must be some
concern whether the fora proposed are certain to meet the
needs I outline in paragraph 5 above. You may feel that

——————————
Biotechnology is too important for the performance of

Government to be left entirely in the hands of one
Department with limited skills and responsibilities in this
area. An annual report to Ministers, effectively a

'watchdog activity', could also become a piece of bureau-

cracy of limited value.

8. My advice is to use ACARD which did, of course, set the
whole subject going withizgg‘ggiggs report in 1980 and

which continues to hawve both industrial and scientific
expertise which is appropriate to advise on the development
of biotechnology. You could ask Sir Henry Chilver to review
the UK's performance and standing in biotechnology at an
appropriate time. It would then be appropriate to mention

this request to Sir Henry and ACARD in your reply to
Mr Tebbit.

9. I am copying this minute to Sir Robert Armstrong.

s

ROBIN B NICHOLSON
Chief Scientific Adviser
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From the Private Secretary

DR. NICHOLSON

OFFICIAL COMMITTEE ON BIOTECHNOLOGY

Before putting the Secretary of State for
Trade and Industry's minute of 23 December
into the Prime Minister, I would be grateful
for your advice.

(ANDREW TURNBULL)
23 December 1983




PRIME MINISTER

OFFICIAL COMMITTEE ON BIOTECHNOLOGY

Y e
You agreed in June last yearLEhat the O0fficial Committee on

Biotechnology (BT) should continue for a further year. It was
the intention to report to you in June but the Election
intervened. The 0fficial Committee itself has met four times
over the past 18 months and has dealt primarily with policy
matters and questions which called for confidential discussions

amongst Government Departments. These have included the

Government's response to the Interim Report on Biotechnology by

——— —

the House of Commons Select Committee on Education, Science and
Wsinsny

the Arts; the proposed reconstitution of the Genetic
Manipulation Advisory Group; my own Department's programme

L —
"Biotechnology in Industry"; and policy towards international

collaboration in biotechnology, notably the proposals arising
from the Versailles Summit and a proposal made by the United
Nations Industrial Development Organisation for an international

biotechnology centre. Officials have also considered the need

for the various Committees in the biotechnology field.

2 In addition to the Official Committee on Biotechnology there

is a second Committee - the Interdepartmental Committee on
Cam——

——




/
4o

A

Biotechnology (ICBT) - which meets under the chairmanship of the

p——

Government Chemist. It has wider representation, including some
from outside Whitehall, and it provides the main focus for action
in Government. It serves as a contact point on biotechnology

for those outside Government, it tackles specific problems and it
provides co-ordination between Departments and with the Research

/\/\/\/_\/_\/‘\/\_—-—\_

Councils.

G

~

AW

3 Neither BT nor ICBT has industrial representation and since
the Election consideration has been given to the need for a
consultative committee of industrialists to guide Ministers and

—

0fficials in the industrial development of biotechnology. An

/\/\/\/\M_/\_————\_,———

W

gxploratory meeting chaired by Kenneth Baker has confirmed a

strong interest from senior industrialists in such a ﬂprum and it

is therefore proposed that a consultative committ;;_zzf— ~9‘7EL}AL23L
w2

industrialists should continue to meet under Kenneth Baker'tﬁezawchzg‘

chairmanship. It is also proposed that ICBT should continue L&EE“/
elie~,

alongside the industrial committee to deal with matters requiring

(O oA

interdepartmental action and co-ordination. AHzl
pot 22

4 There remains the question of the 0fficial Committee. As

the past 18 months has demonstrated policy matters arise from

time to time on which Ministers require co-ordinated policy

reviews and advice and which require confidential discussion

amongst departments. These have notarisen frequently, however,

and continuation of the Official Committee is not, in my view,

justified. I therefore propose that the 0fficial Committee




should be disbanded. If any interested party wishes to. raise
policy matters which require confidential discussion amongst
Departments, the Department of Trade and Industry would be happy

to convene an ad hoc meeting.

5 I am copying this to the Chancellor, to the Secretaries of

State for Health and Social Security, Employment, Environment,

Energy, Scotlan Wales and Northern lIreland, to the Minister of

Agriculture, Fisheries and Food, and to Sir Robert Armstrong.

N T

23 December 1983

Department of Trade and Industry







Treasury Chambers, Parllament Stireet, SWIP 3AG

Mrs I Wilde
Private Secretary to the
Rt Hon Sir Keith Joseph MP
Secretary of State
Department of Education and
Science
Elizabeth House
York Road
London SE1 7PH 24 January 1983

.DC" /MOJQA

BIOTECHNOLOGY: GOVERNMENT RESPONSE TO SELECT COMMITTEE REPORT

The Chief Secretary has seen a copy of your Secretary of State's
minute of 1& January to the Prime Minister, with which he enclosed
a draft response to the Select Committee's Report.

The Chief Secretary is content with the draft proposed.
I am sending copies of this letter to the Private Secretaries

to the Prime Minister and the other recipients of Sir Keith
Joseph's minute.

VO--J J'ﬂ'éﬂ_/]

j;\ Cl(l;"

JOHN GIEVE
Private Secretary







10 DOWNING STREET

From the Principal Private Secretary

SIR ROBERT ARMSTRONG

Thank you for your minute of 20 January (A083/0207) about

the Select Committee on Education, Science and the Arts.

I share your concern at the suggestion that the Prime Minister
should appear in front of this Committee. But I do not think that
it is likely to happen. On a previous occasion when the suggestion
was made, it was made clear to the Chairman that the Prime Minister
would not be willing to accept such an invitation: if the invitation

was repeated, I have no doubt that it will get the same answer.

21 January 1983
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Ref: A083/0207

N/; F(ﬁ,\(ﬁ.&/ \7
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fecs,
Dr. Nicholson has miqyfed you direct about the draft

Wil Sie R,

Government response to the interim report by the Select Committee
on Education, Science and the Arts, on the protection of the
research base in biotechnology. I have nothing to add to

Dr. Nicholson's comments on the draft.

2. But I am concerned by the suggestion in the first paragraph
of the minute which the Secretary of State for Education and
Science sent to the Prime Minister on 11th January that the Select
Committee may wish to request the Prime Minister to appear in front
of them to ask questions about her declared role as the ultimate
co-ordinator of science policy within central Government. I hope
that the Prime Minister will be very reluctant indeed to accept any.
suggestion that she should undertake to give evidence to the Select
Committee. If once she gives evidence to one Select Committee, she
will certainly be called to give evidence to others, including
particularly the Select Committee on the Treasury and the Civil
Service; and, once having agreed to go to one it would be very
difficult not to go to others.

3. If the Committee insists on having a Minister, I suppose the
Secretary of State for Education and Science, or possibly the
Permanent Under Secretary of State with special responsibilities
for science (I am not sure whether it is Mr. Shelton or
Mr.waldegrave), might be asked to give evidence. The alternative is
that Dr. Nicholson and I should go; and, little as I want to go,

I should be prepared to offer myself up in order to protect the

L

Robert Armstrong

Prime Minister's position.

20th January 1983
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From the Private Secretary 18 January 1983

The Prime Minister has seen your
Secretary of State's minute of 11 January
covering the Government's response to the
Education, Science and Arts Select Committees
Report on the Protection of the Research
Base on Biotechnology.- She has agreed that
your Secretary of State and the Secretary of
State for Industry may publish the response
as proposed, subject to the comments of
other colleagues.

I am sending a copy of this to the

Private Secretaries of the recipients of
your Secretary of State's minute.

(TIMOTHY FLESHER)

Mrs. Imogen Wilde,
Department of Education and Science.




10 DOWNING STREET

From the Private Secretary

DR. NICHOLSON

Thank you for your minute of 17 January
about the Government response to the Education,
Science and Arts Select Committees Report on
the Protection of the Research Base on Bio-
technology. The Prime Minister was grateful
for your comments and she has approved the
draft response submitted by the Secretary of
State for Education and Science.

(TIMOTHY FLESHER)

18 January 1983
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BIOTECHNOLOGY: GOVERNMENT RESPONSE TO EDUCATION, SCIENCE AND THE
ARTS COMMITTEE'S INTERIM REPORT ON THE PROTECTION OF THE RESEARCH BASE

In assessing the draft Government response to the Select Committee's

Interim Report, I should first comment that the Report is pretty
e i e -

awful. Much of the comment and many of the recommendations are not

W e
specific to biotechnology and could equally well have been made

S — T S,
about information technology, for example. In addition there is a

strong flavour of soi;?ng problems by throwing money at them

throughout the Report.

-

2. In these circumstances I think the draft response adopts the only

sensible line of reporting comprehensively and somewhat painstakingly
——

on the activities of each of the bodies which are receiving Government

L
funds for biotechnology.

3. In total this adds up to quite an impressive activity, bearing in
R T TS i

mind that the United Kingdom spends less than 10 per cent of the total

world spend on fundamental research. It would have been helpful for

some estimate of the total UK expenditure to be made for easier

comparison with the national expenditures quoted for France and

Germany. I presume the reason this has not been done is the

S——

difficulty of defining what is biotechnology research. However, an

approximate figure, both in sterling and in manpower terms, would be

a valuable addition to the data in the Report.

4. In terms of research at universities, the response indicates how

the Government is limited in telling the universities exactly what to

do by the mechanisms it has to employ, eg the UGC, but it is also

clear that the system of earmarking is being extensively used to

promote biotechnology.




5.The response also makes it clear that additional resources for

biotechnology can come in the main only from reducing the resources

supplied to other areas. The Select Committee's Report conveniently

ignored this problem.

6. There are some areas in the Report where the response has had to
be that the matter is under consideration. These include potentially
controversial areas, like the role and rights of BTG and the use of
Porton Down. Inevitably this response looks a little weak and it will
be desirable for the Government to make its decision known in these

areas as quickly as possible.

7. The main criticism of the response is likely to be a perceived

lack of an adequate response to the sections of the Report on a

national strategy on bi;technology (paragraphs 4.14 to 4.17).

The arrangements presented in the response could be seen as spreading
a limited amount of money around very thinly and with an inadequate
strategic framework against which the various committees distribute
the resources allocated to them. Paragraph 13 of the response, which
confirms the Department of Industry's lead position in biotechnology,

——
is unlikely to be seen as an adequate response to this criticism.

The yearning for a national strategy exists more widely than in
biotechnology alone, and is favoured by sectors of the community

who would prefer the more dirigiste approach adopted in France and

———

Japan.
———

8. If, as the Secretary of State suggests, the Committee try to
persuade the Prime Minister to appear before them, I imagine that
they will want to question her on this point. The arguments for and

against a more centralised approach were of course well rehearsed in

the House of Lords Select Committee on Science and Government and

the Government response was made known in Cmnd 8591. I believe it is

possible to make an excellent case for the arrangement adopted by the

Government and to indTcate that it is now working quite well in the

field of biotechnology.

—

v&xV\J
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BIOTECHNOLOGY: GOVERNMENT RESPONSE TO EDUCATION, SCIENCE AND THE

ARTS COMMITTEE'S INTERIM REPORT ON THE PROTECTION OF THE RESEARCH
BASE

The House of Commons Select Committee on Education, Science and

——

the Arts produced an interim report on the protection of the
Nl s

research base in biotechnology in July. Patrick Jenkin and I

propose that the Government response should be made in the terms
of the attached draft. He and I have co-operated in its production
and we propose to issue the response over our joint signatures. As

we have heard unofficially that the Select Committee may wish to

use the occasion of the publi i the response as a reason

for requesting you to appear in front of them to ask questions

about your declared role as the ultimate coordinator of science

poTICY within central Government, we feel that it is right that you

should see, and have a chance to comment on, the draft response before

we issue it. We enviggge that the response should be in the form of

S—————— & A - a
a letter from us jointly to the Select Committee's Chairman,

Christopher Price, rather than a White Paver.

You will note that the response is reasonably full. We believe that

the sort of account which it provides of public sector activities

in biotechnology is a necessary part of any response, given the

flavour in the report of some dissatisfaction with public sector
activity, a flavour which needs correcting. The Interim Report
was published on 27 July 1982; it is therefore necessary to issue
the response before 27 January 1983. It would be very helpful

pra—

therefore if you, and the colleagues to whom I am copying this

etter, could kindly approve, or let me have comments as soon as
possible.

Copies of this minute go to the Minister of Agriculture, Fisheries
and Food, the Secretaries of State for the Environment, Scotland,

Wales, Industry and Social Services, to the Chief Secretary and to

Sir Robert Armstrong.

\\ January 1983
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ESAC : SIXTH REPORT : SESSION 1981/82

BIOTECHNOLOGY : INTERIM REPORT : 29 JULY 1982

REVISED DRAFT OF GOVERNMENT RESPONSE: & DECEMBER 1932

INTRODUCTION

g The Government is grateful to the Select Committee for producing its
interim Report in such a short time and has considered carefully the
recommendations therein. This response is intended as a coherent account of
Government support for research and development in biotechnology and does not
therefore consist solely of a list of responses to the individual
recommendations in the report. Rather, passages which bear particularly on
individual recommendations are immediately followed by the number of the
recommendation concerned in parentheses. All the recommendations have been
covered with the exception of Recommendation 17 which is for action by the
Universities concerned. The table at Annex I correlates the paragraph numbers

of this response with the recommendations in the report.

2. The basis for the Government's policies in biotechnology was stated in

Cmnd 8177 which was presented to Parliament in March 1981:

"At this stage, the need is to participate fully enougn in fundamental
and applied scientific research to understand all the possinilities: and
to create the climate in which selective development can be undertaken
by those best able to perceive needs and assess the possibpilities and

risks” .

3. Biotechnology embraces a wide range of activities at differing stages and
with different rates of development. Its emergence results, amongst other
things. from developments in continuous fermentation, enzyme and cell
immobilisation. cell fusion and recombinant DWA. These developments offer the
potential to produce new ranges of pharmaceutical products and medical
diagnostic reagents; protein for human and animal food; micro-organisms that

will extract metals from ore, purify waste or produce liquid fuel; and new

plant varieties with improved growth characteristics, disease resistance and

higher food value.




4. Biotechnology is built on many different disciplines. 1In all of them our

basic science is good. The UK is well placed to exploit biotechnology: which

while not itself an industry is of interest to many dirfferent and strong sectors
of UK industry. In many of these sectors substantial opportunities are arising,
albeit at different rates. Biotechnology consists of a range of possible
processes: process aids. routes to new products and devices, which fit into
existing industries - food, agriculture, chemical, pharmaceutical and medical.

Each aspect of the field has been moving at a different rate.

5. Private ianvestors in collaboration with the British Technology Group and
the Scottish and Welsh development Agencies have been active in applying

appropriate university and Research Council basic research.

It is generally agreed that the pharmaceutical and health care field is moving
fastest in that it is the first sector to bring new products to the

marketplace.

Next are developments in food and agriculture, waste treatment, energy
production, metal extraction, enhanced oil recovery and the provision of fine
chemicals. Perhaps last of all will be the large scale productions of basic

organic chemicals using a biological route.

0. In health care the development of a number of new products such as human
insulin, human growth hormone, interferons and some vaccines is already well
advanced. Other therapeutic products are likely to be developed. The ease
with which these products can be approved for human use varies and depends on
how closely they are related to the human-derived material for which they are
replacements. In general, however, therapeutic products involve considerable
investments of money and time in research, development and testing to ensure
safety and suitability for human use and early financial returns cannot bpe
expected. On the other hand, diagnostic reagents for laboratory use and some
veterinary products do not require such extensive testing and profits may

therefore be realised sooner, often making them more attractive propositions

for smaller firms.




e The UK has been active in research and development of new and modified
foods but the costs are high: even for large companies: and the benefits are
not likely to be realised in the short term. The development of new biological
processes will also require a reappraisal of the traditional links between food
and agriculture and will open up the possibility of agricultural raw materials
being used as feed stocks for non food products. Other important areas where
there are opportunities for the UK include enhanced oil recovery and process
plant (particularly overseas where biomass as a feed stock for liquid fuel or

the chemical industry is a more likely possibility than in the UK).

8. This outline of the opportunities is by no means comprenensive. Many
developments are only now beginning to emerge from the research phase and the
direction of development for commercial exploitation remains uncertain. In
addition. new biotechnological techniques and processes may well emerge over

the next twenty years with benefits as yet unforeseen.

9 The Government fully recognises the potential of biotechnology. As set
out in the White Paper on biotechnology (Cmnd 8177) the main responsipility
for turning biotechnological opportunities into products must rest with

industry. But the Government recognises it has a role both in ensuring that

there is sufficient trained manpower and an adequate research-base upon which

industry can build and in encouraging industry to take advantage of the
opportunities which biotechnology presents. The Government believes that these
needs can best be met through the steady and evolving programmes of support
being developed by bodies such as the Research Councils, the University Grants
Committee (UGC)., the British Technology Group (BLG), the Scottish and Welsh

Development Agencies and by Government departments.

GENERAL THRUST Of REPORT: DUAL SUPPORT SYSTEM

10. In commending certain publié sector activities in this and succeeding
paragraphs: the Government does not wish to imply that the private sector is
any less active or innovative; but in a response such as this the Government
can only speak knowledgeably of the public sector. The Government takes the
view that. having regard to present and planned activities and expenditure,
the public sector's awareness of biotechnology and its provision to promote
biotechnology in its many aspects is broadly right in scale and nature. It
does not accept that the UK is in danger of missing the opportunity to be a
world leader in this area. As this response will seek to show. there is much
relevant work of which the UK, and in particular the public sector, can be

proud.




11. The Report emphasises the Committee's concern over pressure on the dual
support system and recommends priority for the restoration of support for
scientific and technological research within that system (R.7). The Report

of the Joint ABRC/UGC Working Party on the Support of University Scientific
Research (The "Merrison Reportf: Cmnd 8567) was concerned with arrangements

for the most effective use of likely future resources and made a number of
recommendations designed to meet that situation and to enable effective research
to be undertaken at the lower level of resources planned for the universities.
The Working Party in particular recommended first that (As a longer term
objective ... Universities should channel more of their funds into research”

and secondly that "Universities will need to concentrate research funds into
selected areas”. It is too early to assess the response of Universities to
these longer term recommendations (which have been commended to the Universities
by the Department of Education and Science and the UGC) but taken together they

would make a considerable impact.

12. The Merrison Report also recommends that the Government should .weigh the
damage to research that is now precipitously close against the provision of

a relatively modest amount of new money which could be used to mitigate this{.
The Secretary of State for Education and Science shares this concern and has
racently announced that he has been able to make available to the UGC extra
funds in 1983/84 which will enable the universities to recruit an additional

230 young lecturers. In discussion with the UGC and the ABRC it has been agreed
that 200 of these "new blood"” posts will be in the natural sciences and a
proportion of that 200 will be in disciplines which underpin biotechnology.

The “new blood" posts are seen as being important for scientific research and
there is an understanding that the lecturers will in their early years spend
most of their time on research, thus strengthening the dual support system.

Also the Secretary of State for Education and Science is making available an
additional £2.5m for the Science Budget in 1983-84. This sum will be
distributed between the four natural science Research Councils and is intended
to be spent on research grants to back up the "new blood” appointments. He
expects, subject to the annual reviews of public expenditure, to provide further

funds to the UGC and the Research Councils in 19384/85 and 1985/36 for these

purposes.




COORDINATION

13. Coordination of national épﬁoftﬁnitios: which py the nature of the subject

cover a diverse range of industries, activities and interests. is of course
essential and has been much strengthened. Coordination is not the main key
to success but it is an essential element if maximum benefit is to be derived
from the combined efforts of industry and government. The Government reiterates
that within central government the Department of Industry is tne 'lead'
department for biotechnology with overall responsibility for fostering
industrial developments and ensuring exploitation for the maximum benefit of
UK industry. Other departments which are closely involved with areas such as
health, energy. environment, agriculture and food will, within government,
continue to take the lead in these sectors, DOI will provide the necessary
overall coordination and promotion within the UK and internationally

(Recommendation 6).

14. The Committee recommended (Recommendation 5) that the present spread of
committees concerned with biotechnology should be reviewed. This has been done
in consultation with the Advisory Board for the Research Councils.
Biotechnology embraces a wide range of industries and departmental interests
and it is inevitable that there will be a spread of committee activities
covering these. It is clearly important that the various activities are
adequately but not excessively coordinated and that in so doing scarce

scientific manpower resources are not diverted from researcn and development

work.

15. The main government committees concerned with biotechnology, their function
and inter-relationships are set out in the table at Annex II. The existing
arrangements for coordinations were strengthened earlier this year by the
establishment of the Interdepartmental Committee on Biotechnology (ICBT) which
provides the main focus for biotechnology in government and coordinates the
interests of government departments and related bodies. It also provides a
point of contact for those outside government. The Committee has a core of
members covering the major departmental interests and bodies such as the
Research Councils: BTG and the Public Health Laboratory Service, but other
departments and bodies receive papers and attend as necessary. The membership
of the Committee is flexible so that those directly concerned with a particular

topic may attend as appropriate.




&

16. ICBT has cross membership with the Inter Research Council Coordinating
Committee on Biotechnology (IRCCCOB) and with the SERC Biotechnology
Directorate. In addition the Chairman of ICBT attends the Uepartment of
Industry's Materials and Chemicals Requirements Board. There are links between
ICBT and relevant sector Working Parties of the National Economic Development
Office. Outside government there are several committees concerned with
biotechnology set up by bodies such as the Confederation for British Industry:
the Society for Chemical Industry and the British Coordinating Committee for
Biotechnology and there are links between these and main committees listed in
the table. The government believes that the existing committees adequately
meet the various functions for which they were set up and that there is
sufficient cross membership and linkage to ensure a coordinated effort. Bearing

in mind the wide range of interests involved the present spread of committees

is not considered to be excessive.

17. The UGC. which while excluded from the table at Annex II because of its
much wider remit nevertheless concerns itself with biotechnology, also
recognises the importance of departmental or inter—-departmental committees and
is very willing to provide assessors provided it is clear that their busines§
directly concerns the UGC; but in view of the considerable reductions made

in its Secretariat it cannot afford the staff time to attend committees of only
indirect relevance. In the light of the Select Committee's recommendation thac
the UGC should be represented on the Inter—Departmental Committee on
Biotechnology (R.2) the Department of Industry has undertaken to give notice
whenever a relevant item appears on the agenda: so that the UGC may be

represented when it is discussed.

18. Advice on desirable new developments is provided to the UGC through its
Sub-Committees. In making their contribution to a Sub-Committee's work, members
are not limited by the extent of their own specialisted knowledge because they
can draw on extensive contacts with colleagues working in cognate fields; with
professional bodies and with employers. The Sub-Committees have assessors from
the Research Councils and Government Departments and this also extends the
expertise to which they have access: for example Che Technology Sub-Committee

has an assessor from the Department of Industry.




19. Formal representation by assessors is not the only means by which
Government Departments communicate with the UGC. Departments are free to
express their views on relevant matters at any time and contacts between the

UGC and several Departments are growing. In the light of the Select Committee's

recommendation for the establishment of a formal channel of communication with

the Department of Industry (R.1) the UGC has made it clear that it is willing

at any time to receive the views of that Department on any relevant matters,

and not only on those covered by the DOI assessor on its Technology Sub-

Committee.

20. Having taken a strategic decision such as identifying a particular area
for support, Sub—-Committees are faced with the difficult task of identifying
the centres where additional funds should be deployed, and providing guidance
as to their use. There is no single right way to do this. In some cases all
the expertise required already exists within the Sub-Committee or a combination
of Sub-Committees. In others it may be necessary to establish a separate panel
or working party to make a special investigation. It is often best to
supplement the expertise of the Sub-Committee with that available from the
extensive and specialist committee structure within the Research Councils.

In biotechnology, Research Councils had not only been individually active in
establishing their own programmes, but they had also formed an Inter-Research
Council Coordinating Committee. The UGC believed that the combined expertise
of its own Biological Sciences and Technology Sub-Committees, including the
assessors, supplemented by that of the Research Councils would enable a proper
selection of centres to be made rapidly. It is satisfied that this arrangement
has worked satisfactorily and that the development in the universities of
biotechnology, as of other areas, is more likely to be promoted by such means

than through the creation of new specialist machinery as recommended by the

Select Committee (R.3).

DEVELOPING SUPPORT FOR BIOTECHNOLOGY (Recommendations 8 and 9)
Agricultural Research Council (ARC)

21. Much of the ARC's research programme lies within the broad definition of
biotechnology adopted in the Spinks Report. For planning and descriptive
purposes, however, the Council has adopted a narrower definition, limiting the
term to work on the application of molecular biology to the agricultural,

horticultural and food industries.




&

22. Recognising the great potential for agriculture if it were possible to
manipulate the genes of crop plants, the ARC initiated in 1978 a coordinated
programme to investigate the application of recombinant DNA technology and other
methods of gene transfer to arable crops. The programme is now the major
component of ARC's work in biotechnology. It involves 40 scientists at four

ARC institutes and about 15 at several universities. It is in effect a national
programme and to foster collaboration and achieve coordination the ARC convenes

an annual discussion meeting for the participants.

23. ARC also support genetic manipulation in other areas. There is work on

the synthesis in E. coli of molecules important in animal health, on recombinant
DNA cloning systems in bacteria of special interest to agriculture and food,

and on bacteria which play a part in the biodegradation of animal and crop waste
materials. For instance, the Council's Food Research Institute is working on
the handling of food processing wastes and at Rothamsted Experimental Station
there is a programme of commercial significance on the conversion of animal
waste into protein in the form of worms. Most recently, plans have been drawn
up for new work on animal genetic manipulation with the ultimate objective of
improving farm animals. In 1981 ARC set up a monoclonal antibody centre at

its Institute of Animal Physiology to encourage the use of monoclonal anﬁibodies

as research tools in agricultural research and to develop veterinary diagnostic

reagents.

24. Immobilised cells or multienzyme systems are the third main field of the
ARC biotechnology programme. There is work on the role of blue-green algae
in ammonia production and on the synthesis of high value flavour compounds by

immobilised plant cells cultures.

25. In 1981-82 the total cost of these agricultural biotechnology programmes,
including work in Scottish agricultural research institutes funded by the
Department of Agriculture and Fisheries for Scotland (DAFS), was £2.4 million.
110 scientists and assistants are involved at institutes and a further 25 in
universities; almost half of the institute staff have been redeployed from
other, lower-priority work. Additionally, the ARC and DAFS spent a further

£2.7 million in 1981-82 on studies of plant micropropagation, biological control

of crop pests and diseases, photosynthesis and biomass, and animal vaccine

production, all of which are frequently included within a biotechnology

portfolio.




26. There are further scientific opportunities in agricultural biotechnology
and ARC has designated the entire topic as a special priority area. The
Council's forward plan calls for expansion in selected fields and further new
initiatives. With the prospect of a static budget in coming years, this policy
will require retrenchment in areas of lower priority to release resources for
new work in institutes and universities. The rate of further expansion in
biotechnology will thus depend largely on the extent to which existing lower

priority work in institutes can be reorganised.

Medical Research Council (MRC)

27. The Medical Research Council's responsibilities relate to the application
of biotechnology in medicine, although wider industrial applications can
sometimes be identified. Major contributions have been made, and continue to
be made, in relation to two areas of biotechnology which have lead to the recent
increase of interest in the field, ie genetic engineering and monoclonal
antibodies. A substantial amount of work also continues on the development

of vaccines and new drugs, and on the synthesis, isolation and assay of
substances (such as hormones) important in medicine, by more traditional
biotechnological methods. The scope of the projects involved ranges from basic
'underpinning' research (eg on the chemistry, organisation and function of
genes) on which the Council spend £17 million in 1980-81, to more directly
biotechnological objectives (eg the production of a monoclonal antibody for

the purification of interferon) on which expenditure was £1.7 million in the

same year.

28. A significant proportion of the MRC's support for biotechnology is through
the provision of grant support 'to university scientists. The MRC has indicated
to universities that it is willing to consider applications for bridging support

to cover temporary resource difficulties; wuniversity scientists have been

reminded of the MRC's senior award scheﬁes and of the provisions that can be

made to retired workers, that can be extended to those taking premature
retirement. A new MRC Research Group scheme is to be introduced on a limited
scale whereby the UGC arm of the dual support system is complemented and
reinforced by the MRC's provision of items not normally allowable under grant
schemes, in order to safeguard high quality biomedical research in

universities.




29. As well as funding work in the field through making grants to universi'

the Council finances programmes of work in its own establishments. It also
promotes the field through special schemes such as research studentships and
fellowships for training in recombinant DNA techniques: 30 studentships and

14 fellowships have so far been awarded. and 6 more fellowships have been made
available for award in the current session. The MRC's contribution to training
must be seen as significant. In addition the Council has extended its existing
project grant scheme to encourage joint applications from university departments
and industrial collaborators and introduced a scheme: similar to SERC's CASE
scheme. to provide awards to MRC establishments wishing to collaborate with
industrial laboratories; both these schemes could, of course, involve proposals

for research in biotechnology: (Recommendation 14).

30. The Council is fully aware of the potential importance of biotechnology:
both in relation to the diagnostic: prophylactic or therapeutic possibilities:
and the accompanying commercial opportunities for British indusctry. Expenditure
for both research and training in this field has accordingly been increased.
and it is likely to be increased further when suitable opportunities are
identified. There are however. existing mechanisms for moniCOring: with the
aid of expert advice. expenditure within the granc—in-aid: which seek to
reconcile the competing claims of the wide range of subjects which the MRC
covers. At present there is earmarked provision for biotechnology in that part
of the Council's programme which deals with training: but not in other parts;
nor does the Council propose any (R.8). The Council's intention is to try to
hold a balance between maintaining a continued strength in basic research and
exploiting opportunistically those discoveries with potential health care
applications. A major concern must be that the response to the pressure CO
support short-term commercial development does not cut off the flow of
innovations by diverting money and skills from the fundamental research. The
MRC's support of fundamental reséarch is acknowledged by the Committee to have

paid off handsomely by creating a number of the present opportunities.

Natural Environment Research Council (NERC)

31. The role of NERC is relatively minor as far as biotechnology is concerned
when compared with the activities of the ARC. MRC and SERC. A preliminary award
for the acquisition of technologies and the training of personnel in plant cell

manipulation has been made under NERC's Special Topic System (earmarked funds)




~ and relates to the selection and development of improved tree stocks in the

UK. NERC underwrites the Culture Centre for Algae and Protozoa (CCAP) and
discussions between CCAP and other bodies on possible join projects on

cryopreservation and plant cell culture are already in progress.

32. NERC's CASE and grants awards systems are open to developments in
biotechnology relevant to NERC and NERC's Grants Committee have been made aware
of the Council's desire to support biotechnology: especially in collaboration

with industry and research institutions (Recommendation 14).

33. None of the advanced training courses currently supported by NERC can be
associated closely with biotechnology. However the Council is aware of several
new courses being developed by the Universities and is very willing to consider
for approval those options which provide training in aspects of biotechnology
relating to environmental impacts; forestry, fisheries, biomass production,
culture maintenance. pest and algal control, minerals exploitation and land
reclamation. Considerations will also be given to any courses which offer
conversion or specialist training in the techniques of biotechnology to

environmental scientists.

Science and Engineering Research Council (SERC)

34. Biotechnology in various guises has been supported by SERC since the late
1960Us. The Council formed a Directorate for Biotechnology in November 1931

and provided that Directorate with earmarked funds to support research and
studentships for exclusive use to support biotechnology. In addition, the
Council recognised the need to provide a national focus for interests in
biotechnology, together with coordination and leadership to ensure the most
effective implementation of the Council's research and training programme.
SERC's expenditure on biotechnology in 1982-83 Financial Year is likely to be
£1.6m and already the Directorate has awarded grants to a total value of nearly
£4m. Of this total commitment about 24% of the grants are in the field of
fermentation/microbiology: and 214 are concerned witn recombinant DNA
techniques. The Council will continue with its policy of giving full support
to the Directorate and hopes to meet the target of an expenditure of about £2.5m

on biotechnology by 1985-86.
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35. Against this background the Directorate has drawn up a strategy for its
support of biotechnology which is developed at three levels. Firstly at the
level of basic underpinning the Directorate will play its part in the support
of national culture collections, and fundamental research which may be of a
highly speculative nature, but which may, if successful, lead to significant
advances in the field. It will also provide earmarked support for postgraduate

students through the Council's studentship schemes.

36. At the second level of strategy, the Directorate has identified sectors

of biotechnology where it is essential to maintain a national capability. Such
a capability would, typically, be in an academic department and would be a
national resource which industry could tap. Six areas of biotechnology are
proposed where at least one and hopefully two academic centres will be
established and these areas have been selected to ensure that the UK maintains
essential expertise or creates new concentrations of essential skills. The

priority sectors are:

Immobilized enzymes and cells

Plant genetics and biochemistry

Large scale growth of mammalian and plant cells

Fermentation technology and microbial physiology

New reactor design and new concepts in downstream processing

Sensors and biolectronics.

37. The third level of strategy involves the identification of specific target
products or processes. Directorate support here will be provided through its
joint funding of research with companies in the Cooperative Grant Scheme. At
the time of giving evidence to ‘the Select Committee, three Cooperative Grants
existed under this scheme, but the Directorate has now increased the number

of Cooperative Grants to 14, with a total industrial contribution of £1.7m
contrasted with an SERC contribution of £0.9m. This development clearly shows

the importance industry places on academic work at this stage of development

in biotechnology.

UGC

38. The universities have been at the forefront of the recent advances in

biotechnology. The block recurrent grants provided through the UGC under the

dual support system fund a considerable amount of work in this area, as they




“ do in other subject areas of immediate or potential importance to the national
interest. Because the level of university funding is being reduced,
institutions are now finding it increasingly difficult to provide adequate
finance from their block grants for deserving new develOpmentsi and the UGC
accepts the need to consider whether earmarked grants should be made for special
purposes. Such grants have to be limited. because they can only be found at
the expense of the general funding of the university system for which the UGC
is responsible. The UGC has recently decided to give exceptional treatment
to biotechnology by deciding to commit itself to expenditure of up to £1.2m

a year as a first claim, alongside the costs of redundancy compensation, on

the funds which it has set£§ff3_>
f¢or restructuring from 1981-82.

39. The biotechnology initiative of the UGC is designed to provide a specific
injection of funds to strengthen particular centres, notably through the
provision of new permanent posts. The funds are earmarked for three years.,

but in the longer term responsibility for decisions on the support for
biotechnology (as in other areas) is a matter for universities themselves.

The Select Committee recommended that the UGC should monitor the expenditure
allocated to create new posts to ensure that it was used for the purpose (R.4).
It is normal practice for the UGC to monitor the use made of earmarked funds
during the period of earmarking through annual reports submitted by the
receiving institutions, and this will be done for the biotechnology grants.

In confirming the award of a granc: the UGC is reaifirming its understanding
with the universities that they will create genuinely new posts, and not simply

recain posts which would otherwise have been cut.

40. The initiative has been in two stages. Stage I is now complete; awards

of £100,000 pa for three years have been confirmed to University College.

London. to the University of Birmingham, and to the University of Manchester

Institute of Science and Technology. Submissions have also been received from
all the universities invited to make proposals under Stage I1, and grant is
being offered to Cambridge. Leicester, Sheffield. Glasgow and Strathclyde.

It is hoped that decisions on the remainder will be made in the very near

future.

41. It is not intended that the initiative should formally be extended beyond
Stage II. but this does not necessarily mean that no more piotechnology
proposals will be supported. The UGC has issued a general invitation to
universities to inform them of developments in any academic area which might

be worthy of special support, with the intention of assisting some of them from

_13_




the funds set aside for restructuring after prior claims have been met.‘

number of proposals which have been received concern biotechnology. These will
be eligible for consideration for earmarked grants as recommended by the Select
Committee alongside all other proposals received for initiatives of other

kinds.

COMMERCIAL EXPLOITATION OF THE RESULTS OF RESEARCH (Recommendations 10U and 11)

42. Following a recommendation on similar lines by ACARD in its report on
Exploiting Invention (May 1956l1) a working party of officials under DES
chairmanship with DOI, the Research Councils and BTG (NRDC) in membership; was
convened early in 1982 to examine future arrangements for collaboration between
the Research Councils and BTG (NRDC). The wWorking Party has completed its work
and its recommendations are under consideration by the bodies and Departments

concerned. Any new arrangements would be announced publicly.

43. As to R.1ll (in which the Committee recommends an urgent review of the
relationship between MRC and Celltech Ltd)., arrangements already exist for both
parties to the MRC/Celltech agreement to review it in late 1983, two years
before it expires. Tne exclusivity aspect will be one of the issues considered
when the planned review takes place. The Government considers that any earlier
review would be based on inadequate experience; and believes that, pro&ided
the proposed agreement between the ARC and an intended agricultural
biotechnology company also contains provision for early review, there is no
need to delay the conclusion of that agreement in the way that the Commitctee
recommends. Informal communications between the two Councils have already taken
place to ensure that ARC has access to any relevant MRC experience when

considering the detailed terms of the agreement.

THE CENTRE FOR APPLIED MICROBIOLOGY AND RESEARCH (Recommendation 12)

44. A study on the lines proposed by the Committee has, in fact, been
undertaken. In 1979, when the Department of Health and Social Security took
over from the Ministry of Defence responsibility for the Microbiological
Research Establishment (now the Centre for Applied Microbiology and Research)
the then Secretary of State for Social Services asked the Public Healthn
Laboratory Service Board - which was to administer CAMR on behalf of DHSS -

to examine and report on the Centre's potential for commercial development.




Of particular importance was the contribution the Centre would be able to make
to the work of British industry and what the Centre might itself produce for
commercial exploitation. The request for such a report was repeated by the

succeeding Secretary of State.

45. A detailed report was presented by the Public Health Laboratory Service
Board., and this was circulated to officials in all other Government Departments
with an interest in CAMR and the views obtained were taken into account in a
submission put to DHSS Ministers in 1982. The Board's report demonstrates both
the importance of collaborative links between CAMR and university departments.,
and the valuable support it receives in determining its policies from its expert
Scientific Review Committee, on which representatives of the universities and
industry have been in a majority. CAMR is one of the centre of expertise being
supported by the DOI under its new programme of support for biotechnology in
industry (see paragraph 47 below). Ministers are currently considering the

report and a further study at this time would not seem to be necessary.

BIOTECHNOLOGY AND INDUSTRY (Recommendations 13, 14, 15, 16 and 20)

46. The improvement of links between industry and higher education institutions
is seen by all the bodies principally concerned (the Departments of Education
and Science and of Industry, the Scottish Office, the UGC, the National Advisorv
Body for Local Authority Higher Education (NAB) and the Research Councils) as

a policy objective, and has been so seen for some time. Activities in this

area have not been restricted to the field of biotechnology but have been aimed
more generally at trying to increase the extent to which the work carried out

in universities and polytechnics and the kinds of training that they produce;
are relevant to the present and expected requirements of industry. There are
slight differences of emphasis in the thrust of each body's policy in this area:
reflecting their respective overall aims and responsibilities. Specifically,

the Department of Industry sees as its objectives:

to assist the use by industry of the research facilities and results

available in universities and polytechnics;

to improve the usefulness to industry of the teaching given at these

institutions.
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Some of the initiatives in this field which are relevant to biotechnology are

set out below.

"Biotechnology in Industry. A new Department of Industry programme

47. The Secretary of State for Industry launched on 24 November a new long

term programme of support for biotechnology in industry. The programme will
comprise the following elements; grants for consultancies and feasibility
studies to create greater industrial awareness, increased support for innovation
and assistance with demonstration plants to increase the volume of biotechnology

R &D in industry: support for programmes (jointly with industry) at centres

of expertise such as the PHLS CAMR and AERE Harwell: and strengthening or the

biotechnology infrastructure through, for example, industrial development of
culture collections and improved access to information on biotechnology. The

cost of the programme is expected to be £16 million over the next 3 years.

DOI has set up a new Biotechnology Unit at the Laboratory of the Government
Chemist which will promote and monitor these initiatives. The Unit will in
addition identify gaps in existing programmes and commission contractors to
carry out the necessary work to f£ill these. The majority of the staff in the
Unit will be seconded full-time from industry to provide expertise not currently
available in the Department. The new programme will complement other public
sector programmes in this area and the Department will work closely with other
Departments and the Research Councils. A leaflet setting out the details of

the programme is at Annex III.

Teaching Company Scheme

48. The DOI and the SERC jointly fund the Teaching Company Scheme. This Scheme
encourages cooperation in research and training activities between higher
education establishments and industrial firms. Graduates are seconded to work
in joint academic/company teams; and senior academic staff arrange supporting
courses. seminars, etc. More than 80 Teaching Company programmes have been

set up, and the scheme has proved to be very successful. The scheme has so

far operated mainly in the production engineering field but it is now being

extended into other areas including biotechnology.




Awards Schemes

49, A number of schemes have been aimed at encouraging practical, commercial
collaboration between industry and higher education establishments and
increasing awareness of the possibilities in such collaboration. The DOI's
'"EPIC Award' offers cash prizes for teams that can demonstrate examples of
successful partnership with industry. The British Technology Group's 'Academic
Enterprise Competion' awards prizes to academic researchers who set up or intend

to set up new businesses based on their research results.

Industry-Related R & D at Universities

50. The Committee has acknowledged (paragraph 6.3 of its report) that the
Department and the SERC's Biotechnology Directorate keep in close touch so that
research at universities takes account of the needs of industry. and is carried

out in close collaboration with industry.

51. The Department of Industry has already initiated work on whether the

present tax rules affect the willingness to invest in research and development:
and whether it might be desirable to consider changes in the rules in order

to promote greater investment in R & D (R.13). Although this work was not begun
with the specific issue of research into biotechnology in mind, its conclusions
will clearly oe relevant in that field. The work has not however yet reached

a conclusion.

Industrial Units at Higher Education Establishments

52. In 1968, the then Ministry of Technology financed the launching of a number
of University Industrial Units. which provide a consultancy service for

industry. The DOI is currently providing financial assistance ror the expansion

of some of these.

Industrial Liaison Officers and Regional Brokers

53. Many universities have appointed Industrial Liaison Officers whose job
is to discover the needs of industry and to guide firms to appropriate parts
of the university. The University Directors of Industrial Liaison produce a
directory of university industry liaison services. The DOI has received

requests of support for data bases in this area and has agreed to support a
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feasibility study by Manchester University in the Manchester area. SERC has
within a pilot schema, appointed a small number of Regional Brokers who are
complementary to ILOs and who will work closely with the latter and regional

gstaff of the DOIL.

Innovation Centres

54. Innovation Centres, or Science Parks, consist of a group of small firms,
dealing with high technology products. which may be linked with R & D facilities
of a higher education institution. The DOI and Shell jointly sponsored a study
by Job Creation Limited of these developments. The Department of Industry is

currently considering the report's findings.

BTG University Coordination Department

55. The BTG have a University Coordination Department whose function is to
foster university/industry contacts. Among the BTG's activities in this field

has been a programme of university/industry conferences held at a number of

centres throughout the country to bring together academics, entrepreneurs and

others concerned with promoting new technology based firms.

New Training Courses

56. The Secretary of State for Education and Science, on 15 July 1982, wrote
to the Chairman of the UGC about key issues relating to the reshaping of the
university system. He endorsed the principles underlying the UGC's allocations
of grant to universities which proposed that "important new developments in
biological sciences should be supported, including those with a high potential
value for the economy”. The Secretary of State's letter sought the views of
the UGC regarding longer term priorities in the universities in specific areas
of science and technology of particular relevance to industry. especially in
matters such as: the length and intensity of courses; the balance between

undergraduate, taught postgraduate and research provision; and subject balance.




57. As foreshadowed in the Secretary of State's letter of 29 July to the Royal
Society in response to their Report "Biotechnology and Education”, the
Department of Education and Science will be asking the NAB to consider, in the
light of its planning exercise for advanced further education provision in 1984~
1985. how biotechnology might best be promoted in polytechnics and colleges

(the department is aware that several such institutions are involved in
biotechnology teaching and research). The Secretary of State has also sought
advice upon how cooperation and the exchange of information between the UGC

and the NAB can best be pursued.

58. Although the initiative in providing new courses in higher education rests
with institutions (subject to UGC targets or: in the Local Authority sector,
advice from the NAB and the power of the Secretary of State for Education and
Science to approve c0urses): the DOL recognises that it has a role to play in
representing the views of industry and other relevant bodies regarding the
allocation of resources in higher education and progress in the adoption of

new technology. (R.20)

Research Council Activities

59. The MRC have been continuing and developing their policy of promoting the
transfer of technology to industry through collaborative agreements and
consultancies as well as by the arrangements for tne exploitation of inventions
through BTG and Celltech. 1In total, the MRC currently have 27 collaborative
agreements and 18 'know-how' agreements (on non-patentable discoveries) arranged
by the Council direct: of these 15 and 17 respectively were signed last year.
Members of the Council's staff hold some 35 industrial consultancies with
companies other than Celltech. The MRC is willing to consider suggestions for
any other ways in which links between industry and the Council's establishments
might be increased. In particular in relation to the Committee's recommendation
that fellowships should be founded to provide the opportunities for contact
between biotechnologists in industry wich universities. MRC establishments might

provide an alternative academic arm to universities.

60. Throughout all of the levels of strategy identified by SERC strenuous
efforts will be made to develop academic/industrial interaction through use

of the Council's schemes. In addition to the Cooperative Grant Scheme, SERC's

Biotechnology Directorate will use as appropriate the Royal Society/SERC
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Industrial Fellowship Scheme as well as the CASE and Teaching Company Schemes.
The Directorate plans to increase the number of CASE awards ofrered next year:
as well as the number of Quota Research Studentships. It also maintains its
willingness to support about six well-designed Advanced Courses, each of one
year's duration, for which it would hope to provide perhaps 5-10 studentships
per course. In addition, it is likely that there will be a number of short
courses required to provide specific skills, such as gene cloning, and the
Directorate is ready to support the mounting of these courses whenever the need

for them has been established.

BIOTECHNOLOGY IN SCHOOLS (Recommendation 18)

6l. On 2 June the Department published its consultative paper .Science
Education in Schools”, which raises a number of significant issues concerning
the teaching of science in schools. Consultations are taking place within and
beyond the education service on the basis of the paper, and the Secretaries

of State for Education and Science and for Wales intend to issue a national
statement of policy in due course. The view that the épplication of science
should play a larger part in schools science courses has been widely expressed:
and the Committee's recommendation that attention should be paid to applied
aspects of biology. including biotechnology, will be taken into account. In
the context of the current development of national criteria for examinations
at lé6+, the DES is also drawing the attention of the Joint Council of GCE and
CSE Boards to this recommendation and to the Royal Society's Report
“Biotechnology and Education”. In addition, HM Inspectorate are preparing a ’
new edition of the pamphlet for teachers entitled "The Use of Micro-Organisms

in Schools”. They are advised by a working group which includes representatives
of the Microbiology in Schools Advisory Committee (MISAC), the Institute of
Biology and the Royal Society. It is intended that the pamphlet should take

a positive approach to microbiology, and seek to overcome the apprehensions

of teachers by offering practical advice on safety.

TRAINING QUOTAS AND FUNDING OF STUDENTS' RESEARCH ACTIVITIES

62. The Committee's reference to training quotas (R.19) is difficult to

understand in the context of the way in which the Research Councils operate

their postgraduate training schemes. In broad terms each Council decides,

within the total sum that it has allocated to studentships (from its cotal

grant-in-aid) for the year in question, how to distribute the available




resources (a) between academic disciplines and (b) between higher education
institutions (and its own institutes). (Councils do not operate national
competitions in the same way that DES does for postgraduate studentships in
the humanities.) As has been indicated earlier, all Research Councils are
planning to increase their provision for postgraduate studentships in fields
relevant to biotechnology. The Advisory Board for the Research Councils'

Postgraduate Training (P) Committee monitors the postgraduate training plans

of the Research Councils. and also of a few other award-making bodies. With

the Committee's recommendation in mind, the Government is asking the Advisory
Board to invite its P Committee to keep a particularly close eye on this aspect

of the Research Council plans.

63. As to the funding of students' research activities (R.21). the Government
assumes that the Committee is referring to the research training support grants.
which are paid by tne Research Councils to academic departments for the support
of those departments' expenditure on items such as equipment and consumables
needed by postgraduate students in the sciences in the course of their research
work. The DES has, with agreement of the Treasury, recently increased the rate

of research training support grant from £300 per student per annum CO £400.
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