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ROUTES OF EXCELLENCE 
IN HE

The Foundation held a lecture and dinner discussion on 14 December 1999 on “Routes of
Excellence in HE – RAE and the Future” at the Royal Society. The Rt Hon The Lord Jenkin of
Roding was in the chair and the evening was sponsored by Glaxo Wellcome plc. The speakers
were Professor John Sizer CBE, Chief Executive, Scottish Higher Education Funding Council,
Dr Alan Rudge CBE FREng FRS, Chairman, EPSRC 1994-1999, and The Lord Oxburgh KBE
FRS, Rector, Imperial College of Science, Technology and Medicine.

Summary: Professor Sizer outlined current funding schemes
in Scotland and examined the development in that country of
a knowledge-based economy which was fundamental to
achieving economic growth. SHEFC had recognised the
adverse possibilities that could arise from RAE-based grants
and had introduced a second main funding scheme – the
Research Development Grant. Dr Rudge discussed the dual
support system and the weaknesses of the RAE. He urged we
worked towards evaluation processes that could provide a
genuine measure of the contributions made by research in
the universities. Further, that we thought through the fund-
ing processes logically and did not become entrapped in even
more elaborate correctives to sustain a rather tired system.

* Chief Executive, Scottish Higher Education Funding Council

Professor John Sizer CBE*

Introduction
When the Scottish Higher Education Funding Council (SHEFC)
was established in 1992 with a remit to fund the provision of edu-
cation and the undertaking of research in higher education institu-
tions (HEIs) in Scotland, it brought together funding for institu-
tions in Scotland which were previously funded by the
Universities Funding Council (UFC) and the Scottish Office
Education Department (SOED). The Council’s main method of
funding research, introduced in 1993-94, responded to an expand-
ed higher education system and, for the first time, addressed par-
ticular Scottish needs. The research funding methods were
designed to support an infrastructure for a balanced portfolio of
high quality research right across the spectrum, in support of a
wide range of purposes.

The Council has used four main funding streams to support
research in Scotland: RAE-Based Grant, Research Development
Grant (RDG), Initiative Funding and UK-Activity funding.
Although there have been some changes to the four funding
streams, the broad funding methods have remained relatively sta-
ble. The most significant development was the introduction of the
Research Development Grant in 1997-98, in response to the
Foresight Programme. The main funding stream for research, the
RAE-Based Grant, has been subject to one minor change in its
method since the Council’s inception. SHEFC Initiative Funding
encompasses a variety of schemes such as the Contract Research
Staff Initiative, and the Promotion of Commercialisation of
Research Grant. The fourth stream supports participation in ini-
tiatives such as the Joint Research Equipment Initiative and the
Arts and Humanities Research Board.

SHEFC now funds 18 HEIs in Scotland and in this academic
year will allocate 21% of funds (£110M) in support of:
• the people and infrastructure in existing areas of research;
• the development of new or emerging areas of research activity;
• the dissemination of the outcomes of research and the promo-

tion of their commercialisation;
• the promotion of improvements in the management of research

and the spread of good practice across the sector in Scotland;
and

• participation in UK-wide initiatives that are judged to be of
importance to the research base in Scotland.
Our methods have proved flexible enough to allow SHEFC to

respond to changing priorities over time, and evidence suggests
that they have contributed to improvements in the volume and
quality of research. SHEFC policies have also brought about
improvements in the management and organisation of research
across the sector in Scotland. Arguably, the Council’s policies have
also worked at a much broader level by contributing to collabora-
tive ventures between HEIs, and to strategic change in the sector.

Overall, the Council’s funding methods for research have served
their original purposes well. However, the research landscape has
changed. A number of new issues, indeed, a new ethos, has
emerged.

The current research environment
The White Paper Realising our Potential1 endorsed the role of gov-
ernment in funding UK research and, more recently, the White
Paper Our Competitive Future: Building the Knowledge-Driven
Economy2 reaffirmed this commitment. In Scotland, the report of
the Knowledge Economy Task Force3 argued that Scotland could
not compete in the modern, increasingly global, marketplace on
the basis of a low-cost, low-skills workforce, and stressed that:

“Scottish higher education institutions and research institutes are at the
core of the government’s strategy to modernise the Scottish economy by cre-
ating a knowledge-driven economy.” (p. 5.)

There is now a high profile impetus and interest in the applica-
tion and outcomes of research for the benefit of society. The estab-
lishment of the Scottish Parliament and continuing increases in the
volume and quality of research undertaken by HEIs in Scotland,
make this the right time to look ahead to at least the next ten years
of research funding, to discuss the implications of different funding
models and ask some fundamental questions – “what is excellent
research – how should we measure excellence – and how can it
best be used to benefit society?”

The research environment – a Scottish perspective
The development of a knowledge-based economy is now viewed
as fundamental to achieving economic growth. Global trends have
tremendous impacts for economies, cultures and individuals. In
the context of widespread, rapid technological change and the
speedy availability of information, success depends on new knowl-
edge, sophisticated and dynamic innovations; and intelligence
about markets, ideas and products. The exchange of services and
information is the basis for both global alliances and the intensely
competitive environment in which Scotland has to be able to com-
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pete. It is therefore crucial that our research, funding policies and
practices are effective and relevant.

The Council’s funding has always supported the structures and
the people who carry out research without seeking to constrain
their creativity, while implicitly requiring that excellence and effi-
ciency be maintained. Scotland has many concrete examples of
research expertise, talent and excellence. However, we are not
always successful in exploiting these attributes, or in sharing best
practice or expertise and developing new, fruitful alliances. Yet I
would suggest this is the key to prosperity, to enhanced creativity
and fulfilment of individual and community potential.

SCOTTISH CONTEXT, SCOTTISH PRIORITIES
The government has identified lifelong learning as crucial to mod-
ernising the economy and providing individuals with opportuni-
ties to enhance their lives. In its favour, Scotland already has one
of the highest proportions of graduates per head of population in
Europe, we have a higher than UK average educational qualifica-
tion level, and 3.4% of jobs are in high-tech industries compared
to 2.9% in the UK overall. However, industrial R&D expenditure
is lower and Scottish GDP is slightly below average so there is
room for improvement. For Scotland, the high incidence of pover-
ty and disadvantage is a prime concern, and the Scottish Executive
is rightly committed to tackling social exclusion. Education and
research have a central role to play in building the knowledge,
skills and creativity that will create and sustain a vibrant, inclusive
economy. The Scottish Knowledge Economy Taskforce, chaired
by Lord Macdonald, signalled too the central importance of
improving the research infrastructure, particularly in an environ-
ment where most countries are attempting to exploit their knowl-
edge and research bases.

The Council is therefore increasingly taking a holistic approach
to ensuring that our policies and funding methods complement the
broader framework in Scotland and across the UK. SHEFC’s mis-
sion statement is to support the maintenance and further develop-
ment of Scotland’s world-class higher education system and to
help institutions to increase and communicate knowledge and
skills that will enrich society, allow individuals to realise their
potential, and make a major contribution to the country’s pros-
perity. SHEFC’s role therefore is not just to fund the research
infrastructure but to encourage research activity to be relevant to
Scottish needs, while maintaining strong UK networks, sharing
knowledge across research disciplines, and avoiding unhealthy
parochialism at all costs.

In support of these goals, the small scale of Scotland is advanta-
geous in that it facilitates collaboration and strategic development.
Devolution offers opportunities to develop tailored strategies to
support distinctive Scottish priorities, whilst maintaining Scottish
commitment within the overall UK research environment. The

Council will, for example, be seeking closer co-ordination with the
Scottish Executive, also a major funder of research. At UK level
we will continue to co-ordinate with the Research Councils
through the operation of the Dual Support System, and we collec-
tively discuss, and take action on, research issues with the Funding
Councils to ensure relevance across the UK.

The establishment of the Enterprise and Lifelong Learning
Department of the Scottish Executive has reinforced the public
perception of the role of higher education in economic and social
prosperity; and, I am pleased to say, demonstrates a timely recog-
nition of the importance of high quality research across a whole
range of interests.

The knowledge economy
Further and higher education institutions are at the heart of the
knowledge economy and of learning countries. By “learning coun-
try”, I mean one which has a lifelong learning culture, and recog-
nises the added value that research and innovation contribute to
society’s development. A learning country is not static, but con-
stantly recognises that its existing strengths can always be further
developed, and that new potentials and areas of inquiry are always
arising. The learning country is resourceful, uses its intelligence
strategically and determines where it is going through inquiry and
innovation. I believe there are prime opportunities for Scotland to
further develop in this way.

Scotland is small, but has the potential to become much more
than the sum of its parts. The developing knowledge economy is
particularly important for Scotland, given our distinctive research
strengths in science, technology and engineering, and our rich
social capital. In the past, we have tended to rely on single indus-
tries and inward investment. We are now looking towards new
industries and skills that will enable Scotland to compete success-
fully in the global knowledge economy. The Knowledge Economy
Taskforce identified skills integration and commercialisation of
key research strengths as overwhelming priorities for Scotland’s
development as an innovative knowledge economy. Our vision is
of a Scotland that as a matter of course continually develops its
potential, refines new products and processes and, crucially,
exploits research strengths. If we can develop a “learning culture”
that is embedded in all of our activities, Scotland will move further
towards becoming a high added value, skilled labour, high dispos-
able income, entrepreneurial, innovative economy.

Strategic joint working and collaboration
It is important to recognise that research meets a variety of needs,
including social and cultural, and that research undertaken in one
area may have unexpected, and potentially significant, conse-
quences in another area, even when they involve subjects that
appear to have little relationship to each other. For example,

� Professor John Sizer makes a powerful point to Sir Walter Bodmer.
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research in linguistics is central to the development of intelligent
automated information services using speech technology and nat-
ural language processing4, technologies central to new develop-
ments in the telecommunications, education and entertainment
sectors that support the knowledge-based society.

The Council’s view therefore is that its policies and methods of
funding should recognise the complex, multi-dimensional nature
of the research process and the unpredictable benefits that can be
derived from maintaining a broad-based, flexible research capaci-
ty. The HE sector and SHEFC have a pivotal role in ensuring that
new knowledge and new techniques are exploited for the benefit
of Scotland. Minimising barriers to a strong research base through
collaboration and strategic thinking will directly contribute to
Scotland’s prosperity and quality of life.

Collaboration with potential partners is of prime importance at
all stages in the research process, not just at the end product phase.
For example, the Scottish Universities Research Policy
Consortium enables HEIs to collaborate and formulate generic
policy for research management. Initiatives such as this help us
share good practice, and therefore to promote excellence, develop
a higher international profile and a cohesive research strategy.
SHEFC also works with bodies like Scottish Enterprise to promote
collaborative efforts in commercialisation and to increase compet-
itive capacity in established and emerging fields such as electron-
ics, energy and biotechnology.

Good links with partners are especially critical to developing an
integrated infrastructure at UK level. SHEFC has excellent work-
ing relationships with the Research Councils, SEBCC, the OST
and economic development agencies; and ensures Scottish partic-
ipation in UK-wide schemes such as JREI, JIF and AHRB, as well
as government initiatives such as the University Challenge Fund
and Science Enterprise Challenge. Other joint and local strategic
initiatives and multi-disciplinary input enhances our capacity to
innovate, to keep thinking strategically and laterally. The
SHEFC/RSE Science and Technology joint seminars are invalu-
able, as are the Scottish Foresight Forum and the Scottish
Universities Policy Research and Advice network, funded by
SHEFC. I am glad to say it is now widely accepted that we have
to move from Competition with Scotland to Collaboration for
Scotland.

Foresight and innovation
SHEFC has recognised that some criticisms of RAE-based grant
have some merit – that it may overly promote competition
between institutions and preserve established disciplines. It is
sometimes claimed that the use of RAE in the main funding
stream places too much emphasis on the publication of research
and acts as a disincentive to innovation or collaborative projects.
SHEFC has therefore sought to mitigate these possibilities
through its second main funding stream, the Research
Development Grant (RDG). Nearly 8% of the Council’s total fund-
ing for research (£44M this year) is allocated through the RDG
scheme. The main objective of this scheme is to help develop iden-
tified research gaps, encourage new areas of investigation, new
ways of organising research and inter-disciplinary crossover.

The scheme encourages proposals that develop emerging areas
of research, particularly in areas that will meet Scotland’s long-
term needs. Grants are allocated competitively on the basis of sub-
missions from institutions, which are assessed by an expert panel.
Importantly, the Council places no artificial limits on type of
expenditure, allowing ambitious, visionary, sometimes unconven-
tional ideas to be explored that would not otherwise be funded
through other routes.

Through Council funding, Scottish academies are therefore
encouraged to think broadly about their future research agendas.
RDG helps to take forward proposals with identified niche market
opportunities within the Scottish, UK or global context. This
indeed is Foresight in action, and we have funded such diverse
projects as the use of chaos theory to analyse financial markets and
cardiac health care; and the development of high-tech materials
for medical uses, including the treatment of burns.Additional

resources of £23M over 3 years will be administered through the
scheme, which will continue to be the main financial means by
which the Council addresses Foresight.

Commercialisation
The importance of commercialisation cannot be underestimated.
If we are to embrace the knowledge economy, we cannot allow
breakthrough developments to be lost or overtaken elsewhere.
Strengthening institutions’ capacity for technology transfer and
commercialisation is crucial, and SHEFC and the Scottish
Executive are therefore providing £6M over 3 years to support
Professionalisation of Commercialisation. This initiative will
improve management and support for activities such as the devel-
opment of applications, patents and spinout companies, and will
promote sharing good practice to overcome institutional barriers
to commercialisation and technology transfer. Scottish Enterprise
also recently announced a Proof of Concept scheme, which will
provide £11M for developmental funding for the Scottish Science
and technology base over the next three years. Scottish
Enterprise’s and the Royal Society’s Technology Ventures pro-
gramme, which supports commercialisation of research for the
benefit of Scotland, have refocused activities on practical knowl-
edge transfer and bridging initial funding gaps.

In addition, we are establishing initiatives such as the Scottish
Research Information System that will showcase Scottish research
talent and expertise throughout the world, effectively marketing
the Scottish research base through ICT. SHEFC also works in
partnership on a day-to-day level with a variety of organisations,
and is a core sponsor of the CONNECT programme, through
which universities have been encouraged to develop commercial-
isation strategies. Connect also facilitates business development
opportunities. Such networking also supports inward investment
and contributes to the integrated structure and practical support
for commercialisation.

Next generation of researchers
SHEFC is also driving forward the progressive research agenda
by focusing on the people who carry it out. Through the innova-
tive Contract Research Staff Initiative, and the pioneering Women
in Science and Technology Programme, we have recognised and
highlighted the value of investing in and developing excellent
researchers. For Scotland to develop and attract the next genera-
tion of researchers, it has to offer a dynamic research environment,
as well as training and attractive career routes. The research infra-
structure will be further improved by establishing centres of excel-
lence, such as that supported by the successful Science Enterprise
Challenge Award of £4m to five Scottish universities. This will be
a world class self-sustaining base, promoting commercialisation of
scientific and engineering technologies, entrepreneurialism and
teaching of enterprise in the science and engineering curricula.
SHEFC also intends to engage with government in developing a
co-ordinated national strategy on research and science policy.

� A solemn moment’s discussion between Lord Oxburgh, Tom Dalyell MP and
Sir Peter Swinnerton Dyer during the evening.     
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Centres of Excellence

Scotland already has a dynamic research base with many centres
that are regarded as world-class in terms of quality and volume of
activity, including Biological Sciences, Computer Sciences,
Physics and Electrical and Electronic Engineering. Nine depart-
ments achieve 5* in the last RAE, including areas where Scotland
has significant industrial strengths such as Electrical and Electronic
Engineering, Computer Science and Mineral and Mining
Engineering. The Council’s objectives are for Scotland to develop
these strengths, for example through increasing numbers of inter-
nationally competitive centres of excellence. Such centres would
further enhance institution capacity to collaborate and disseminate
research outcomes for social, cultural and commercial benefit.

SHEFC vision of long-term outcomes
So, SHEFC’s current funding methods are designed to ensure that
the Scottish research infrastructure facilitates a balanced portfolio
of high quality research which also supports government strategy
on cross-sectoral investment and exploitation of the research base
more effectively. As the research emphasis changes to more fully
consider the applications and impacts of research, the changing
balance of priorities is reflected in the key themes underpinning
SHEFC’s policies:
• Excellence
• Relevance
• Commercialisation
• Good management of research processes

To progress our policy priorities, SHEFC is undertaking a
review of its research funding methods this year. We want to refine
our research funding mechanisms to reward more effectively the
successful use of research and to facilitate delivery of government
policy objectives. SHEFC’s review will stimulate an informed dia-
logue with the sector and the wider research-user community on
the purposes, methods and effectiveness of research funding. The
review will explore alternative ways of assessing excellence and
relevance, and how the balance might shift to reflect changing
needs. Our goal is to assist investment in research areas of key
importance and emerging priority for Scotland.

As the research scenario is changing, we therefore need to con-
sider widening the definition of research excellence to encompass
a more rounded consideration of research capabilities – one that
rewards ideas, inter-sector collaboration, and the successful use of
research outcomes. In ten years time in Scotland, we hope that
research quality will keep improving by national and internation-
al comparators; and that institutions will be able to optimise the
benefits of their research. Research excellence should also benefit
the curriculum, contribute to new teaching and learning methods
and generally improve the student’s whole educational experi-
ence, knowledge and skills. This also has implications for a new
phase of entrepreneurial education and researcher/student entre-
preneurship, at undergraduate, postgraduate and CPD level.
Close links with SMEs will also be important.

We simply can’t compete in the modern, global market place as
a low cost, low skill economy. The Scottish Knowledge Economy
Task Force began its work recognising Scottish under-performance
and the pressing need to transfer knowledge from the science and
engineering base to the market place. Scotland’s research capacity
and excellence must be a successful catalyst for investment in busi-
ness development and Scotland’s social capital through links with
public, voluntary and charitable sectors too. The cross-cutting
themes – lifelong learning, social inclusion the knowledge econo-
my – offer opportunities to bring together the objectives of differ-
ent sectors. While there are barriers, such as traditional practices,
attitudes and teaching demands, there is room to learn from oth-
ers too. Can research consultancies and technology transfer be
given the same status as publication in refereed journals, which
may dilute intellectual property and potentially reduce the com-
mercial value of some research? Do attitudes and incentives have
to be reassessed?

Fundamentals of a system of research assessment
The RAE has also done its job well, but it has limitations. It was
developed by the UGC as a process measure, to implement a strat-
egy. It was not intended as an end in itself. We must now consider
whether, given the SHEFC research strategy, excellence should
be measured not only by success through publication, but by con-
tribution to invention, the development of critical expertise and
innovation. We may need to develop more than one research
assessment system; more than one process measure. The RAE is
publicly recognised as a tool of selective allocation of resources
and across the UK, research quality has improved dramatically
over the last decade. Should we not also be concerned with how
far the successful societal application of research is rewarded? The
RAE methodology – or conception of research quality – is not nec-
essarily responsive or dynamic. It will also benefit from the fun-
damental review of assessment that is to be carried out by the
Funding Councils.

There is much to be said too for gaining clearer evidence of the
real research needs of Scotland, the UK and the international mar-
kets. Quality and relevance are as important as maintaining the
capacity for cross-fertilisation of ideas and speculative research,
particularly for a small country such as Scotland. It will make the
difference between a low cost, low income, low skill economy and
a competitive, high added value, innovative, knowledge-based
economy.

1 Realising our Potential: A Strategy for Science, Engineering and
Technology. CM 2250. May 1993.

2 Our Competitive Future: Building the Knowledge-Driven Economy.
CM4176. December 1998.

3 Scotland: Towards the Knowledge Economy. The Report of the
Knowledge Economy Task Force. The Scottish Office 1999.

4 A Future for Scottish Higher Education. Committee of Scottish
Higher Education Principals. 1997.

Dr Alan Rudge CBE FREng FRS*

Introduction

The requirement to quantify the quality and scale of the research
contributions made by institutions in the higher education sector
has led to the introduction of the Research Assessment Exercise.
One important objective of the RAE is to enable Government to
direct its research funding to academic institutions more effective-
ly. However, before becoming immersed in the complexities of
this topic it may be helpful to take a step back and put things in
context. For example, what are the objectives of university
research and why does government fund it at all? A concise defi-
nition might be as follows:

‘Government invests in scientific research primarily to build the knowl-
edge and expertise which will enable the nation to deal with the next gen-

eration of change.’
The basic process could be defined simply as one of Knowledge

Generation and Knowledge Flow – the generation or accretion of
relevant knowledge and its outflow into the community at large.
Government funding of research is not motivated by charity and if
the definition above is correct there should be a virtuous circle
here – a cycle which, over time, repays the nation for its invest-
ment.

Government investment
In this cycle, the government invests in research by using Agencies
such as, for example, the Engineering and Physical Sciences
Research Council (EPSRC). The Agencies then seek to fund
research and training in universities, which is both relevant and of* Chairman, EPSRC 1994-1999
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high quality. It is then important that the consequences of the
research, in terms of new knowledge and trained people, can flow
out to the wider community. The cycle is completed when this
community, and notably Industry, provides a return to govern-
ment by way of taxes and other contributions to the economy.

If this model for the contribution of universities with respect to
their research activity is accepted, then it is possible to evaluate the
benefits arising from research more specifically by examining the
outflow of knowledge, without which there can be no benefit.

The first of the major outflows is the key role of research in
refreshing the content of undergraduate courses, which, surpris-
ingly, is often overlooked. In this case the outflow is knowledge on
the hoof, post graduation. New course content is essential and
teachers are often at their most effective and persuasive when pre-
senting work where they themselves have made a research contri-
bution. In general, a more formal evaluation of the contents of
courses for their freshness and new knowledge would not be too
difficult.

A second and more recognised contribution involves the flow of
postgraduates and researchers from the academic environment to
industry following a period of research or training activity. Again,
this is knowledge transfer on the hoof.

A third path for effective knowledge transfer is that which arises
from the interaction between academic researchers and industrial
colleagues as a consequence of collaborative and industry-funded
projects and from consultancy.

A fourth channel for the flow of knowledge from universities to
the wider community, is that of publications. It must be acknowl-
edged, however, that the results are then widely available with lit-
tle weighted advantage to the UK.

Finally, there is the outflow benefit that arises from technology
or inventions directly transferred to industry and often associated
with hopes for royalty income on the part of the university.

Measuring importance of contributing flows
If we accept the importance of these contributory flows then we
can give attention to the methods by which they can each be meas-
ured. Let me take three examples.

One clear product is the flow of trained people from the uni-
versity to the wider community. Considering how significant this
flow can be and considering that it can in principle be directly
measured, it is perhaps surprising how little attention it has
received in the past. When studies are made, the results can be
indeed informative. For example, analysis has been made of the
first destinations of post-doctoral research workers in chemistry
who have been supported by the EPSRC. Most of the researchers
have rapidly found employment and an encouraging number have
entered the industrial sector. This is only a sample, but the poten-
tial value of this outflow information, in confirming and optimis-
ing the contribution of universities, is evident.

The knowledge flow deriving from publications can be, and is,
measured, sometimes to a misleadingly precise degree. The tech-
nique of bibliometrics, which has become fashionable in recent
years, makes a record of each reference to a given publication by
research colleagues who have made use of it. There are many
arguments about the validity of such bibliometric methods and I
do not propose to expand on them here. However, in passing it is
noteworthy that electrical engineering publications from the UK
reach a similar level of popularity to those of chemistry – a result
that may be unexpected to some.

A third measurable quantity is that of the royalty income
derived by universities through the protection of intellectual prop-
erty rights. Here, the key point is that such royalty income is small,
forming some 0.3% of university income; it therefore constitutes
only a very small part of the beneficial interactions between uni-
versities and the wider community. Indeed, if the objective is to
ensure a healthy flow of research-driven knowledge between uni-
versities and the wider community, then care must be taken that
royalties do not become a barrier. Even more importantly, they
must not detract from, or otherwise hinder, the other much larger
contributory flows.

To summarise the discussion to this point, my argument is that
government funding of university research seeks to achieve rele-
vant knowledge generation and that the benefits of this can only
be realised ultimately by the outflow of knowledge and expertise
to the wider community. If this were accepted then it would make
sense to measure all of the principal outflows when seeking to
evaluate the university contribution.

The dual support system
We then might ask how universities are evaluated currently, in
terms of their research performance. To explore this issue we have
to consider the dual support system which has been long estab-
lished in Britain and whose merits are often taken as the first
assumption in any discussion of research support in universities.
The scheme for dual support is shown in Fig. 1. One element of
this system, shown to the right, is the flow of money through the
Research Councils to individual researchers or research teams in
response to proposals for specific projects.

The flow of money down the right-hand side channel represents
the accumulated effect of a large number of individual peer review
decisions on proposals for future research work. However, each
successful project is funded at less than its full cost and it is
assumed that the balance of the overhead will be retrieved through
funding obtained through the left-hand side channel.

The flow of money down the left-hand side is co-ordinated by
the Funding Councils and is awarded to institutions on the basis of
a formula. The dominant elements in the formula are first an
assessment of the quality of research at the institution formed by
looking over its past research activity at the departmental level. A
second element in the formula is simply the number of active
researchers whose work is put forward for consideration.

Let us briefly consider some of the characteristics of the two
funding streams. If we turn first to the Research Council stream,
then two aspects are worthy of emphasis. The first is that the peer
review decisions made within the Research Councils result in a
high degree of selectivity between the different institutions. Taking
the EPSRC funding of general engineering shown in Fig. 2, for
example, some 80% of the research support funds are placed in
some 15% of the active institutions. Other subject areas vary in the
degree of selectivity but in all instances there is clear evidence of
selectivity and, by implication, quality, based fundamentally upon
peer review.

A second aspect is that there is a close correlation between the
departments, which are successful in winning research grants and
the departments which win high ratings in the Research
Assessment Exercise used by the left-hand side of the dual support
system. In practice, the bulk of the EPSRC funding goes to depart-
ments with RAE scores of 4 or greater which corresponds to the
third point or higher on a seven-point scale.

In one sense this correlation is reassuring. The two sides of the
dual support system are behaving in a consistent manner. In
another sense it could be seen as an unnecessary duplication. The
overall system can be characterised by noting that sums for the
partial support of research are passed down the right-hand side
and that a large component of the associated overhead for this
research is passed down the left-hand side. The right-hand channel
is based upon the integration of elemental project by project peer-
review decisions, the left-hand side upon the outcome of an exten-
sive RAE exercise which seeks to ensure that, broadly speaking,
the overhead will be distributed to the right departments – that is
those doing the research. Indeed, if this is not the case then those
universities taking on significant amounts of partially funded
research could find themselves with severe financial problems.

Weaknesses of RAE
The Research Assessment Exercise is a large-scale review, which
inevitably consumes a considerable amount of academic time and
effort. It also has a number of weaknesses. For example, it is a ret-
rospective assessment of a department’s past contribution to
research over the previous four years, which will only coincide
with the current research effort providing the research community
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is not too mobile. Although some differences have arisen in the
different cycles of the exercise, most weight is placed on identified
publications by individual researchers and no attention is given to
the other major knowledge outflows. But perhaps most critically,
after four cycles of the exercise the RAE has become a rich field
for gamesmanship.

In addition to such points, there have been concerns about the
health of multi-disciplinary activity and about the emphasis on
maximising numbers of researchers, which results from the appli-
cation of the formula. The recognition of these flaws has led to a
review of the Exercise. However, the participants in the Review
are predominantly associated with universities themselves or with
Funding Councils. Remarkably little weight has been given to the
opinion of those in the wider community who are the ultimate
beneficiaries of the outflow of knowledge and expertise.

The fear is that further refinement of the exercise will take place,
that its complications and correctives will become ever more
numerous, and that future generations of university research work-
ers will become ever-more preoccupied with optimising around a
specific set of rules. There is a great danger in all this that the real
world could become a special case. Certainly there is a real con-
cern that the focus of attention will increasingly move away from
the main objectives of government funding, which must be the
generation of relevant knowledge and its beneficial outflow to the
wider community.

The future
We are therefore faced with a future in which we must make con-
tinuing corrections to compensate for faults in the dual support
system; or we can consider alternatives. Despite the long record of
achievement which the dual support system has established it
should not be seen as so persuasive that consideration of alterna-
tives becomes taboo. As one possibility, therefore, I offer the fol-
lowing sketch for a single support line system which, while imper-
fect, has the benefit of logic and which saves the huge opportuni-
ty costs associated with academic effort required to operate the

RAE.
Proposals from individuals and teams for specific research proj-

ects would be peer-reviewed as in the current Research Council
system. The award to successful applicants would then be made
with a full overhead. This pre-agreed overhead would vary
between different subject areas. As an illustrative exercise, if we
take the current Funding Council contribution and convert it into
an overhead, then a figure of around 120% would be typical. As
indicated in the figure, the intent would be that a certain fraction
of the overhead would flow to the research group directly and a
fraction would be available to central university administrations
for more general initiatives such as the establishment of new disci-
plines, departments, or facilities.

If we follow this argument then it is possible to compare the
income which universities would derive by such a single stream
support system. This is compared with the existing income for two
universities across a range of subjects in Fig. 3. The results indicate
that, while there are differences, the single stream support system
in this very crude form shows good potential for providing a satis-
factory replacement for the RAE structure.

Since, under a single-stream support scheme, the allocation of
funds is more clearly tied to specific research endeavours, there
would be less concern about the sometimes uncertain link
between Funding Council support and the use to which this sup-
port is put. Accordingly, there would be less need for the
Transparency Review which is currently under development and
which is soon to be imposed upon universities.

Above all there is a need to understand that the current dual-
support system does not provide a second independent source of
research funding. This is an illusion, since the HEFC funding is, in
large part, the overhead element of the research funding which
flows through the Research Councils. If the overhead funding does
not follow the research then the universities taking on the work
must fund the balance of the costs from their teaching or other
budgets, if they are not progressively to under-fund their infra-
structure.

� Sir Robert May, Mr Tony Quigley and Sir Alan Rudge pictured during the
evening.

� Fig. 3. Changes in research income with dual or single support systems.

� Fig. 1. Flow of funding in the dual support system. � Fig. 2. Concentration of EPSRC funding in disciplines. (RAE units of
assessment)
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My objective is not to act as champion for a single-stream sup-
port system, although I do believe that there are clear attractions
in terms of logical clarity resulting from the closer link between the
awarded overhead and the proposed research which has been
used to justify it. There are clear benefits too in avoiding the costs
and distraction which focus on success in the RAE is increasingly
creating.

Conclusions
My principal messages are, first, to urge that we work towards
evaluation processes that can provide a genuine measure of the
contributions made by research in the universities and the benefits
which government, on behalf of the nation, derives from its invest-
ment. Second, that we think through our funding processes logi-
cally and do not become entrapped in even more elaborate cor-
rectives to sustain a system whose principal merit is its tired famil-
iarity.

It is only then that we shall be justified in believing that we have
found routes of excellence for the future which are meaningful. We
shall have set in place ambitions for university colleagues that can
be recognised as fitting to the importance of their calling and to the
benefits that they bring to society at large. With this improved clar-
ity of purpose there is every hope that we shall be able to reward
success in these ambitions by logical and defensible systems of
funding.

Acknowledgements: With thanks to Professor Richard Brook
and colleagues at the EPSRC for their assistance in the prepara-
tion of this talk.

Dr Elizabeth Mills writes:

I was delighted to be able to attend the lecture and dinner discus-
sion on 14 December 1999. However, I felt that the speakers neg-
lected the important role of medical research charities in support
of the science base. Dr Alan Rudge went so far as to imply that
support for medical research from charities is both burdensome

and problematic.
I would like to place on record my concern that among the pow-

ers-that-be in the Research Councils still lurks the attitude that the
contribution of the medical research charities to the universities’
research endeavours is unimportant. Fund-raising medical
research charities have a major role to play in the support not only
of biomedical research but also in other disciplinary areas – engi-
neering, economics, physical sciences, social sciences, etc.
Excluding the Wellcome Trust, the 100 members of the
Association of Medical Research Charities provide nearly £250m
p.a. to support medical research in the UK.

Most of the money provided by medical research charities is
spent in academic departments of universities. These contributions
not only support equipment, salaries and consumables for 2 or 3-
year projects but, in many cases, also education and training
awards like Fellowships and Studentships. They are paid net of
non-attributable overheads and the appropriate Higher Education
Funding Council treats those contributions (as long as they are for
peer reviewed work) in the same way as awards made by a
Research Council. But it is not merely the funding that provides
value.

Charities provide a link between the scientists at the laboratory
bench and the people their work is trying to help. And this is
achieved in the most tangible way possible. Those individuals who
support the charities dig deep in their pockets because they really
want to make a difference. In reality, charities provide valuable
funds for “blue skies” research, thus providing academics with
freedom, often not available from other funders.

Dr Rudge should remember that the constituencies we week to
serve are our donors, whose interests are represented by trustees,
not the academic community.

Irrespective of the specific objectives of a charity, each has an
important role to play in enabling Britain’s scientists to improve
the quality of all our lives.

Mrs Elizabeth Mills
Director

Research into Ageing

Dr Jeremy Wyatt*

Introduction
I’d like first of all to acknowledge most significant contributions to
my talk from Justin Keen, who is a health economist with the
King’s Fund and whom I have been working with in one or two
areas I’ll mention later, and Sir Michael Packham, who is the
Director of the School of Public Health where I work and I will
allude to some of his insights shortly.

I am going to be talking about some of the pressures and chal-
lenges facing information technology and information manage-
ment in the NHS and, particularly, how we can engage a very

vociferous and sometimes powerful group, the clinicians, in mov-
ing things forward. I’ll then talk about the wider health service and
then I’ll discuss some strategic options and what the implications
of those might be. I don’t think that any evening meeting like this,
in which the focus is on IT and the health service, would be com-
plete without some attempt at predicting where IT might be in five

Summary: Dr Wyatt outlined the pressures and challenges
facing IT and information management in the NHS, the pilot
projects that had been undertaken, the impact of the
Internet, including NHS Net, and the possibilities that exist-
ed for the future. There could be less clinical engagement,
with more emphasis on community resources.

IT AND THE HEALTH
SERVICE

The Foundation held a lecture and dinner discussion on 19 October 1999 at the Royal Society
on the subject “IT and the Health Service”. The Lord Butterworth CBE DL was in the chair
and the evening was sponsored by EDS. The speakers were Mr Alasdair Liddell CBE, Director
of Planning, Department of Health, Mrs Jackie LM Axelby, Chief Executive, Northumberland
Health Authority, and Dr Jeremy Wyatt, School of Public Policy, University College London.

* School of Public Policy, University College London
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years’ time and so I hope you will indulge me while I just throw
one or two slides up to discuss what might be possible over the
next five or ten years. Then I’ll conclude with some warnings
about the dangers of the technology pushing without an adequate
pull from genuine problems.

NHS Structure
First of all, talking about the challenges and, in particular, the
many actors on the NHS IT stage. Fig. 1 depicts the NHS with the
Executive sitting at the top, directing, with a light touch, of course,
the Trusts, the Health Authorities, about their business, but the
NHS Executive itself has had pressure – for example, from the
Commons Public Accounts Committee. There have been three
previous inquiries and there is a fourth hearing happening on 1
November and, if you like, we can regard that Committee as the
rather savage theatre critic who is commenting on the play which
is evolving on this stage.

Meanwhile, there are the standards bodies, and some of the
national and international standards bodies which have been try-
ing to get in at the soft under-belly of the Executive. The Executive
has perhaps tried to seek assistance from the clinical professions
but they have been a bit dilatory and, at times, it has been difficult
to see what their real position was, perhaps because the privacy
advocates and other pressure groups have been trying to act
through them. Of course, there have been clinicians who are very
active in NHS IT. Unfortunately, these are the clinical mavericks
set down on the right hand side; they tend to have been loners,
people who aren’t interested in the emerging national picture, who
merely want to push forward their own individual departmental
system, irrespective of some of the accepted standards and ways of
practice. Nevertheless, some very important advances have been
made by some of those.

Pilot projects
Of course, there are other health agencies under the commercial
sector. The GP suppliers have been very active and very success-

ful in getting information systems into general practice; over 90%
of general practices in the UK now are computerised and most of
those systems are used for prescribing and other clinical data. But
the poor hospital system suppliers have been left out in the cold.
So, despite all of this, I think that it is necessary to emphasise that
there have been some very successful pilot projects (Fig. 2). We
have heard already about the NHS Direct Public Information
System, which really has been a spectacular success – Alasdair
Liddell did not mention this statistic, perhaps modesty forbade it,
but I can say that the NHS Direct Public Information System has
been the most popular public service that has been researched and
evaluated. Something like 97 or 98% of people who telephoned
the Helpline have reported that they are either satisfied or very
satisfied with the service that they get and that really is a spectac-
ular result.

There have been a number of other very successful pilots – elec-
tronic patient records. There have been some electronic health
record pilots in Scotland: they have very successful GP systems.
Also the National Electronic Library for Health. We’ve heard that
there is a pilot up and running in the mental health area on the
World Wide Web. There have also been a number of other inter-
esting pilots overseas. For example, I went out to Australia to look
at the clinical information access project there which has been
going for about eighteen months and again it has been very suc-
cessful. It is made available to 70,000 healthcare workers in New
South Wales.

In the UK, perhaps the best example of an electronic library of
health, although not a national one, is the British Medical Journal’s
web site and electronic BMJ site which is very comprehensive
with quite a lot of extra functions, not just access to the text in gen-
eral, although that, of course, is itself very valuable. Actually, BMJ
Publishing have now launched a new venture called Clinical
Evidence which is a move towards an explicit way of bringing
together lots of different insights to answer clinicians’ questions.
This could also answer policy makers’ questions and the public’s
questions as well.

� Fig. 1. � Fig. 2.

� Fig. 3. � Fig. 4.
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There has been great success with decision support systems –
some projects in this country, many others in the States and, actu-
ally, there has been a systematic review which identifies over 60
randomised trial decision support systems and three quarters of
those were effective at improving clinical practice.

And, of course, managerial use of information has been another
success.  To name just one example, the Prescription Pricing
Authority, Newcastle, which processes the many millions of pre-
scriptions which are written every year. They’ve launched a num-
ber of useful studies, including studies of fraud. They have now got
nearly fifty people working on prescription fraud and they aim to
make some very substantial savings as a result of that.

Clinical engagement
I mentioned the issue of clinical engagement, and I should like to
come back to that because I think it is a key element and it is iden-
tified in the Information for Health Strategy. Every time the com-
munity is mentioned, the clinicians are usually mentioned first.
But I think, and I have seen this myself in our local health author-
ity, that it is hard to get clinicians fully engaged and constructive-
ly engaged in this (Fig. 3). I think we need to consider carefully
how to capture their interest, sustain their interest, try to avoid re-
invention, and I mentioned the tendency of mavericks to weigh in
with a programming system themselves, even, and do something
which is often an off-the-shelf solution. We need to build mutual
respect; clinicians, and I am one, tend to err on the side of assum-
ing that they can do things and they should be the ones who are
leading. I think that we do need to work carefully to build the
capacity in the NHS information technology staff and promote an
evaluation culture which is something which clinicians do respect.

Next week in The Lancet, Michael Packham is publishing an arti-
cle which is based on his lecture this year in which he discusses the
idea of NHS development. I remember that Michael was the per-
son who set up the NHS research and development initiative. In
that article, he defines development activity as “innovative use
made of knowledge and information to turn ideas and technolo-

gies into better, more affordable health care”. I think that, if we
can engage clinicians in that very information intensive process,
then that will be one way of bringing them in on what is happen-
ing in the Information for Health Strategy.

The wider health service
Moving on to the broader, what I call the wider, health service, we
have heard already that there is a very strong policy push to
engage a wider range of agencies – individuals from social servic-
es through to education and beyond – in the health of the nation.
(See Fig. 4) And, of course, we have had the Health Act 1999
which has started to set up organisations which are even beginning
to employ salaried general practitioners who are not within the
NHS but are very active in health care. There is a whole range,
from patients, patient support groups, suppliers of goods and serv-
ices to the private health system even, which does account for
quite a lot of elective surgery.

How can we ensure that those providers and users of health
information can get fully involved in what is happening in the
NHS? Fig. 5 shows that if you happen to sit inside the remit of the
NHS Net, then it shouldn’t be too difficult. But a lot of these peo-
ple will never be within the scope of the NHS Net, which is a pri-
vate network which the NHS has set up. Even the health profes-
sional at home, over in the bottom left hand corner, doing some
work, maybe wanting to get access to some information from –
shall I call it the national library for health? How is he going to get
that? Because he won’t necessarily have NHS Net access at home.
We do need to extend the scope of health information beyond the
scope of the NHS Net. Obviously there are a lot of issues that
come up with that.

NHS Net v. Internet
There have been some comparisons looking at the kind of tech-
nology on which the NHS Net is based – it is called electronic data
interchange – versus the Internet, and it is interesting to look at not
only the economics (Fig. 6) but also to think about what the origi-

� Fig. 5. � Fig. 6.

� Fig. 7. � Fig. 8.
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nal technology was designed for. In the case of the Internet and
World Wide Web, it was actually designed for sharing information,
communications, document access and even news, whereas elec-
tronic data interchange was designed for supporting transactions,
particularly in the retail trade. For example, Sainsbury’s is a major
user of electronic data interchange in this country. There are some
issues about the charges on the NHS Net and the fact that it is not
an open system. It is very difficult for a small organisation, let’s
take a general practice, for example, wanting to join up. There is,
or has been, a barrier to joining up. Now, it has been announced
that there will be a programme for bringing general practices in
because, of course, the value of networks only really accrues when
you have got the majority of people signed up. This is one of the
problems with networking without using the Internet – with any
private solution, it is going to be difficult to get the isolated GP to
sign up.

Fig. 7 shows that more clearly. On the bottom axis we have got
investment or the cost, either for the individual person joining in
or for the overall system versus the benefits. With the Internet, the
costs are relatively low. It costs about £1,000 or £1,500 to get a
web-surfer up on the web, and e-mail is much less if you’ve got an
existing computer. The benefits grow relatively rapidly with rela-
tively small further investment. The trouble with electronic data
interchange, like NHS Net, is that you have got to invest a very
considerable sum, either as an individual or as the NHS itself,
before you begin to get any benefit. So there is a heavy exposure
of risk for the individual small NHS organisation. I think that this
explains why it has been difficult to bring some of those organisa-
tions in on the NHS Net. Of course, the Internet did not exist n its
current form when the NHS Net was proposed, so this is one of
the reasons why the NHS Net exists.

It is interesting that The Economist had an article in which they
quoted extensively from a report from Cambridge Technology
Partners that service providers like the NHS are increasingly turn-
ing to the Internet because of the ability to get ubiquitous access to
real time data. There are a number of other benefits (see Fig. 8). I

think we do need to think more carefully about where we can use
the NHS Net and where we can use the Internet, bringing in a
wider community, a wider health community.

It has been suggested that one of the major reasons for the suc-
cess of the Web is not because it is very tightly defined but because
it is loosely defined. Because it is simple, it is the minimum stan-
dard that is needed to be able to exchange documents and infor-
mation. The simplicity of the browsers, of the languages, the fact
that you can freely copy other people’s web sites and so on, cer-
tainly has helped it all to take off. (See Fig. 9)

Of course, once you get this critical mass effect, then that does
help as well. Is there a lesson perhaps from this for IT and the
NHS? If you think of the broad strategic option for IT and the
NHS, the first option is very much as we are at present: the NHSE
has responsibility to decide and disseminate technical standards,
standards about privacy, standards about data and so on. It pro-
vides a central core information structure for the NHS Net. The
individual organisations, whether they are health authorities,
trusts, individual general practices, have to find out enough to be
able to purchase systems wisely, and that is difficult; it is quite a
challenge for many of them.

An alternative view, perhaps a rather Stalinist view, would be to
say, “Right, surely the responsibility of the NHSE should be to
decide that there will be a system for general practice, a system for
trusts, a system for health authorities, and then procure that cen-
trally – we’ll have 250 of those, please”. Then disseminate them
round the NHS. (See Fig. 10)

That is very much against the ‘light touch’ philosophy and it also
fails to recognise that there are some real genuine differences
between trusts, between general practices around the country,
even between neighbouring trusts and practices. So, for many rea-
sons, I think, we can see that it would not be a very successful strat-
egy. It has been tried, for example, in Wales, and part of the prob-
lem was that over the roll-out phase of that single system, the
needs changed, the structure of the NHS changed and therefore
the last group of organisations which was going to take the stan-

� Fig. 9. � Fig. 10.

� Fig. 11. � Fig. 12.
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dard system said, “We won’t have it – it is no longer suitable”.
However, we see perhaps an inkling of that in NHS England

and Wales. For example, there has been an announcement of a
standardised general practice desktop system and I think that we
have to wait and see – as long as enough GPs are convinced of the
value of that, it could be very useful but it could, equally, be a lit-
tle bit over-centrist and it raises the question, “Is there a third
way?” A third way? Perhaps there is, perhaps that web model, with
just enough standards, and leave the individual NHS organisations
to sort out, to shake down using more standardised, open web
technology could be one way forward. (See Fig. 11) I think that
there are certain potential advantages in that, for example, it
would be much cheaper for people to join in, and it does have this
great advantage of universal access. But there are some questions
– for example, the bottom of the list on the right: ‘limited NHS
Internet skills’. Having said that, at least if we train NHS IT staff
in the Internet, those are generic skills that they can use elsewhere
and they don’t have to feel that they are learning about something
which is NHS specific. There are, of course, issues of security but
I think that increasingly we are beginning to see some solutions,
even using the Internet, which are just as secure.

Emerging technology
I have taken some quotes here (see Fig. 12) from an article in
Scientific America by Michael Dertouzos from MIT “The Oxygen
Product”, looking forward five years to what kind of technology
we will have. Some of these are quite advanced and you can see
how this would be useful in the NHS. Knowledge access, using
intelligent searching and context sensitive searching, automation
of routine processes and customisation, to allow different people to
pick and choose whatever system they want, would be very useful.

What kind of systems could we actually build with these kinds
of technologies? Well, one possibility is a health kiosk. We have
already heard about the NHS direct contact helpline and, using
interactive television, maybe in Sainsbury’s, there could be a
health kiosk which would interview a patient, maybe actually per-
form some tests if they put their finger on a plate which could do
some simple chemical analyses of sweat. It could also capture
some images and communicate with a remote medical centre, use
multi-media databases of various kinds and then, on the right hand
side of the box, it could in fact dispense drugs. (There are already

automated drug dispensers in use in American hospitals.) It could
also give counselling by computer. In fact, all these technologies
do exist, so it is not far fetched to say that we could see some shift
in the way that we hold the primary access to the NHS, the pri-
mary contact. Some of this could be prompted by a home moni-
toring system. If you have a chronic disease, for example, it could
actually say that you need to go to the health kiosk some time this
week to make sure that your diabetes management is up-to-date.

What would be the implications of this? Well, for the patients
and for the public, it would certainly lead towards what Richard
Smith wrote about two years ago: the inversion of the power pyra-
mid. This is something that I think many governments around the
world are seeing in terms of health care. That we are moving from
the hospital doctors and GPs being in command of the resources,
the knowledge, to shifting more responsibility and more resources
out into the community to patient self-help groups and to patients
and their families at home. The kind of technology that we have
been discussing could lead to facilitating that shift, not in five years
but perhaps over twenty years. But it is important to decide if that
is a route that we want to follow. It would, of course, have quite a
severe impact on clinical practice but I have listed a number of dif-
ferent ways that this kind of technology and shift in social use of
health care facilities could actually change the size and the respon-
sibilities, the remit of the medical profession.

In conclusion, I think we are seeing the more inclusive approach
to the health service. I think that is a radical change and it will
probably need some fairly radical solutions. I do believe that clin-
ical engagement is important but I am not sure that we’ve yet
solved the problem of how to achieve that. I think that we need to
think hard and long about that because it is a key issue. I’ve men-
tioned the importance of the Internet as a communication medi-
um for bringing in that wider range of producers and users of
health information and also the potential model of the web – the
light touch – freedom within wider limits. I think it is clear that
technology itself is advancing very fast, today’s technology partic-
ularly, and that is not going to be any kind of barrier; in fact, it will
probably disappear.

I think, finally, that we should be careful and cautious. As the
Audit Commission said, we must be very careful not to allow tech-
nology to be driving the information management process – it
should only serve it.

* Fellow, Science & Technology Policy Research, University of Sussex
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Robert Hawley CBE DSc DEng FRSE
FREng

Dr Hawley’s early days were unpropitious: he was evacuated from
his birthplace in Wallasey to Somerset and on his return, he lost
almost a year of primary schooling when near-fatal peritonitis fol-
lowed a minor operation for tonsils removal and then he caught
scarlet fever. However, he was one of only two from his year to
transfer to the Grammar School where, he says, he struggled. After
two years, he was second to bottom of his class yet he and the bot-
tom boy were the only two of that class to go to university. Dr
Hawley left school at 16 to undertake an apprenticeship with
BICC Ltd and, while studying for one of his two Ordinary
National Certificates, he discovered a gift for mathematics.

It must have been about that time, and perhaps emboldened by
real academic success, that he decided that he must go to univer-
sity if he were to scale the heights. He won one of forty UK tech-
nical state scholarships which took him to King’s College,
University of Durham (as it then was) for a First Class Honours

Degree in Electrical Engineering, followed by an IEE Ferranti
Scholarship for his PhD, awarded in 1963. It was that University
College, after it became the University of Newcastle upon Tyne,
which awarded him, in 1976, a DSc on the strength of his books
and papers on various aspects of power generation and dielectrics.
He joined CA Parsons & Co Ltd in 1961, becoming a director in
1973 and Managing Director in 1974, by which time he was
acknowledged as an international expert in power generation and
energy. He became Director, Production and Engineering, of the
subsidiary, NEI Parsons Ltd, in 1974 and its Managing Director in
1976. In 1984, he was appointed to the main board of Northern
Engineering Industries plc and Managing Director of the Power
Engineering Group. In 1989, he became Managing Director
responsible for all trading activities of NEI plc and, as NEI then
merged with Rolls Royce plc, he joined the Rolls Royce main
board. In the subsequent sixteen years, he was to serve as director
of some fifteen or more associated companies.

It was with considerable courage that he moved in 1992 from
the Group with which he had spent his life, to become Chief
Executive for Nuclear Electric plc where he was to serve a five
year term, translating a loss-making company into an internation-
al one which was privatised in 1996 as British Energy. He relin-
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quished this appointment in 1997 and is now Chairman, Taylor
Woodrow plc and advisor to HSBC Investment Bank plc. He is
non-executive Chairman of INBIS Group plc and of ERA Tech
Ltd, a non-executive director of Tricorder Technology plc and of
Colt Telecom Group plc. The list is lengthy and would fill the time
of most but Dr Hawley matches it with an equally long list of past
and present public appointments of which the current ones are:
membership of the Court of the University of Newcastle upon
Tyne (since 1974); member of the Industrial Development
Advisory Board (DTI); President, Partnership Korea (DTI);
Chairman CBI/UK Korea Economic Co-operation Council;
Chairman of Council of the University of Durham and Vice-
President of the Durham University Society; member of the Court
of Benefactors, University of Oxford; Chairman of the Particle
Physics and Astronomy Research Council, and Chairman of the
Engineering Council.

He is, of course, a Fellow of the Institute of Physics, of the
Institutions of Electrical and of Mechanical Engineers, of the
Royal Academy of Engineering, and of the Royal Society of
Edinburgh, in addition to having received the Honorary
Fellowship of the Institution of Nuclear Engineers. He has served
the Institution of Electrical Engineers assiduously, including hold-
ing its Presidency in 1996. He was appointed CBE in 1997, has
been awarded honorary doctorates from four universities, and
holds several medals, including two from overseas. He is the
author of numerous papers on the topics of electrical breakdown
in vacuum, liquids and solids, electrical machine design and power
generation. He has co-authored four textbooks, and has delivered
numerous prestige lectures.

It is axiomatic that those who are the subjects of these profiles
have achieved much which has to be recorded for both interest
and completeness. Dr Bob Hawley’s achievements are legion but
what of the man himself? He is physically a big man as one might
expect from one who has achieved so much. He has two grown-up
children who are also high achievers and of whom he is transpar-
ently proud. His recreation is limited to gardening and one may be
forgiven for wondering how he finds time to do even that. He
recognises how very lucky he has been in life with natural abilities
– particularly a good memory and good reading skills, encourag-
ing parents, and good health, although he reflected (as other pro-
file subjects do) as to how much we make our own luck. 

This is a matter on which he touches in his Presidential Address
to the IEE (Leadership Challenges in an Engineering Environment)
where he asks if the great leaders in history were great by intent,
by instinct or just by fluke. He pays tribute to the especial influ-
ences in his life – his father, who gave both inspiration and sup-
port, two lady mathematicians who awakened his interest and abil-
ity, Sir James Woodeson, whom he regarded as one the great lead-
ers of industry, and particularly John Collier, Chairman of Nuclear
Energy, whom he found to be a brilliant scientist, a thorough gen-
tleman and an excellent role model. He was conscious of the debt
that he owed to his university and to the IEE and opined that his
continuing service to both institutions was a reflection of that con-

sciousness. It is for these reasons that he is deeply involved in the
promotion of the benefits of science and engineering.

He describes himself as not a cultured man, yet he is interested
in art – (at 16, he almost took up an art scholarship) – and music
(although he says he is not musical but he knows what he likes).
He is a member of the Church of England, although not as regu-
lar an attender as he would like: despite his scientific background
he has no problem with the conflicting tenets of beliefs within the
Christian Church because he feels that Christianity requires a
bedrock of uncritical belief, and this he has comfortably. He feels
that things happen for the best: he has found that his own hurts
and rejections have opened new pathways, and he has then been
able to travel forward again enriched by the experience. He is cer-
tainly a humane man: his Presidential Address to the IEE was con-
cerned at least as much with behavioural as with technical and
economic matters where he spoke of tomorrow’s leaders as being
consensus managers and role models. It is clear that those charac-
teristics are his managerial goals and his ready use of such words
as ‘empathy’, ‘flexibility’ and ‘concern’ reflect a man who, in train-
ing his subordinates for future management, really believes in
what he described in his Address as the coaching style.

He hopes to continue with a portfolio of activities for several
years, reducing his contribution as he wishes, but he is not a retir-
ing man. As a good engineer, he likes problems to solve and, as a
good man of commerce, he seeks business with which he can com-
bine pleasure – obviously crossword puzzles by the fire are not the
ultimate enjoyment for Dr Hawley.

� Dr Robert Hawley. Courtesy of Five Valleys Photography.

FOUNDATION NEWS

New Associate Members
The following have become Associate Members of the Foundation
for Science and Technology:

Rolls Royce plc
Contact: Dr S J Garwood, Director of Technology

Marconi plc
Contact: Dr David Grant CBE FREng, Director, Technology

Human genome project
If “Human Genome Project” had lacked immediate excitement, in
cold print, to any Foundation member, then all was changed by a
visit to the Wellcome Trust Sanger Centre, south of Cambridge, on
5 November, from which [my] [the] abiding memories are scale,
enthusiasm and humanity.

No visitor could be other than overawed by the sheer scale of
the task – the ordering of the 3 billion components of the human
“instruction book” – or of the computing power brought to bear
upon it – coming up shortly to 1.4 megabytes. This is a £100 mil-
lion plus (capital) project, expending some £40 million per
annum, with a staff of 300 collaborating with other scientists
world-wide, notably with Japan and the USA, and working to an
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� Those who visited the Sanger Centre learnt something of the immense com-
puter power required for the Human Genome Project, and have visited the com-
puter rooms.

FOUNDATION NEWS

PROTECTION OF KNOW-HOW
The Foundation held a lecture and dinner discussion on “Protecting Know-How – Is the
Present Regime Adequate?” at the Royal Society on 17 November 1999. The Rt Hon The Lord
Jenkin of Roding was in the chair and the evening was sponsored by Brownell Ltd, Microsoft
Research Ltd, and the Foundation’s Shared Sponsorship Scheme (ABPI, Comino Foundation,
Esso Petroleum Co Ltd, Glaxo Wellcome plc, Premmit Associates Ltd and Science Systems
(Resources) Ltd). The speakers were Dr RF Coleman CB, Intellectual Property Institute, Ms
Maggie Mullen, European Leader, Intellectual Asset Management, PriceWaterhouseCoopers,
and Professor John Adams, Professor of Intellectual Property, University of Sheffield.

Summary: Dr Coleman concluded that patent counts were a
poor guide to innovation in companies; that IP management
practices were specific to industrial sector and company size;
and that universities were not a significant source of IP for
exploitation by businesses. Professor Adams, in discussing
the ETAN Report, said it was believed that there had been
too much focus on formal IPRs and the type of knowledge
they protected. There needed to be a greater focus on the
people who embodied both formally protectable and infor-
mally protectable knowledge, and on the way the interaction
between people could facilitate that process.

* Intellectual Property Institute

How Industry Protects Its Know-how

Dr Ron Coleman CB*

Introduction
The protection of know-how is of critical importance to companies
in order to gain and retain competitive advantage. The Intellectual
Property Institute (IPI) has conducted several research studies
showing the importance of intellectual property to the UK econo-
my. For example, patents are essential or very important to com-
panies generating 4.2% of GDP. Additionally, companies totally
dependent on copyright generate 3.6% of GDP and companies
substantially dependent on copyright generate a further 1.8% of
GDP. It is not surprising, therefore, that the Government and the
European Commission devote considerable resources to ensuring
we have an effective regulatory regime to protect these businesses.

Whilst I do not wish to suggest that these resources are not nec-
essary or inappropriate, what is being done for the remaining com-
panies which generate 90% of GDP? Is the assumption being
made that they are not innovative and therefore do not have any
know-how to protect?

Between 1996 and 1999, the ESRC, DTI and IPI sponsored The
Intellectual Property Research Programme, one of the biggest

research studies of intellectual property and its protection ever
mounted. The aim of the research programme was to learn how
the prevailing system for protecting intellectual property was
working for the bulk of companies not as dependent on patents
and copyright as recorded in the studies mentioned above. The
research focused on small and medium sized companies, on new
business sectors such as electronic publishing, on knowledge-
intensive business services, and on the academic-industry inter-
face. In general, these are businesses seeking to come to terms with
the management of innovation and know-how.

About £1 million was invested in the 12 research projects cho-
sen by open competition. The successful applicants were not the
gurus of intellectual property rights, the academic lawyers, but a

and made available for sequencing, searching, analysing and com-
parison. The rewards are huge: the bioinformatics task awesome!

In this age of well publicised computer failures it is hugely
encouraging to witness the exploitation of computing power and
storage capacity so successfully integrated into the intellectual task
of unravelling the ‘code of life’.

accuracy standard of 1 in 10 (and achieving a magnitude better).
Nor could the visitor miss the enthusiasm and the sense of antic-

ipation among staff as the 90% completion target nears its realisa-
tion in Spring 2000 and the date for final completion – 2003-
looms ever closer.

And the humanity of the project stands out no less. This is a col-
lective effort dedicated to the provision, free and in the public
domain, of networked databases of the human genome sequence
– a vital forerunner in helping individuals avoid diseases to which
they may be predisposed. The genome may define Homo sapiens,
the organism, but the project and all involved reflect, no less, the
recognition of humanity as individual beings. Science and morali-
ty in ensuring the broadest and best use of the results go hand in
hand. This was a message to register with the public, in response
to their inquiries, and, along with the patenting of gene sequences,
the practicalities of doing so filled much of the discussion session
that completed a most enjoyable and instructive visit.

Peter Warren
Mr David Firnberg comments:

The Genome project is a model of human/machine synergy on a
massive scale. An electronic display in the foyer at the Sanger
Centre continually shows new ‘bases’, the building blocks for
DNA, as they are isolated. It is estimated that there are 3 billion of
these bases, and they all have to be identified, annotated, stored
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diversity of social scientists with backgrounds in business studies,
economics, sociology and information management. One reason
for this was that industry generally recognised that lack of a multi-
disciplinary approach had been a weakness of earlier intellectual
property research. The sponsors wanted to address this deficiency
and find ways of helping all innovative businesses, not just the 10%
of businesses who are major users of the present regime.

Most of the conclusions arising from the research programme
apply to specific business activities and can be grouped under six
headings.

SMEs
Blackburn from Kingston University concludes from interviews
with the principals of 400 companies, in the software, electronics,
design and mechanical engineering sectors, that SMEs have
realised the importance of know-how and do know how to man-
age their assets. They are making little use of formal methods of
protection requiring registration, such as patents. They prefer
informal methods because they are successful, cheaper, and with-
in the control of the company. The principal method of maintain-
ing confidentiality is through working with customers, suppliers
and employees who can be trusted.

There was a significant difference in some protection strategies
depending on the sector: in software, lead time over competitors
rates highly, in mechanical engineering, contractual undertakings
are important, in software and design the conspicuous display of
copyright signs are common. Many companies in all sectors try to
serve a market niche not readily accessible to competitors. When
asked what they saw as the greatest threat to their IP, nearly half
replied it was the loss of key people.

Thomas from SPRU at Sussex found that biotechnology SMEs
rely on patents to protect their IP. The long development times for
new products means that companies will require substantial exter-
nal funding from venture capitalists and international pharmaceu-
tical companies. This will not be available unless it is clear that the
know-how is secure and cannot be copied by a competitor without
a licence.

Dickson of Brunel University concluded from interviews with
textile design houses, mostly very small firms, in the UK, the US
and Italy that textile designers are not sufficiently aware of design
law and the protection it can offer. Imitation, both legal and ille-
gal, is rampant among designers. UK designers rely heavily on
automatic copyright protection and working with companies and
individuals they feel they can trust. 40% of firms interviewed had
found evidence of copying of their products in the last three years.
However, half did nothing about it. Only 10% were prepared to go
to court, then mainly to protect their reputation because the copies
are of inferior quality.

New technology, such as digital cameras, scanners and comput-
er-aided design, is reducing the time it takes for copiers to reach
the market thus making infringement easier. Designers know that
attitudes must change and maybe the UK should follow US prac-
tice and put its faith in design registration and use the courts to
obtain injunctions as soon as the copy is found.

Patent Databases as an Aid to Innovation.
The patent system is a bargain between the inventor and society.
In exchange for a monopoly for a period of 20 years, the inventor
must disclose the invention in such a way that it could be repro-
duced by competitors with similar skills. This encourages further
development and innovation for the benefit of society. Macdonald
from Sheffield University concluded from surveys of over 1000
SMEs that most believed that they were innovative but rarely, if
ever, used the patent system as an information source. Customers
were their most important aid to innovation, followed by suppliers
and competitors.

Oppenheim from Loughborough University had a similar
response. In face to face interviews, he found that some SMEs
used the system occasionally for protection or checking on
infringements, but the searching for technical information was
“insignificant”. In his opinion the Patent Office databases are for

professionals, either patent agents or IP professionals in the large
firms. SMEs that have used patent agents generally found them
poor value for money, particularly in obtaining technical informa-
tion relevant to the specific needs of the company. Oppenheim did
find a few SMEs who had taken the time to develop the skills
required to access the databases themselves. In these cases they
found the effort worthwhile. However, with so many demands on
the time of the SME managers, the Patent Office will need to
change its marketing strategy if it is to have any impact on the real
needs of small companies.

Electronic publishing
Dr Tang of Sussex University defined electronic publishing for the
purpose of this project as the production of CD-ROMs and on-line
databases. She created a comprehensive database of 1000 compa-
nies covering this new business sector and interviewed a sample of
31. Technologically, the UK companies compare well with those in
the US and form the most advanced electronic publishing activity
in Europe. With a single exception, the companies are satisfied
that the current copyright regime is adequate to protect their pub-
lications.

Half of those interviewed relied on exploiting a market niche
and/or technical systems – usually passwords or encryption – for
protection of their IP. Many saw the current technical systems as
“user unfriendly or too complicated” as they inhibited access to
electronic publishing, at a time when the sector was still seeking to
expand rapidly. Companies in this sector do not appear to be con-
cerned about piracy such as occurs in the music industry. Access
to knowledge-based resources, creativity and specific marketing
skills are seen as barriers to entry to electronic publishing.

Multimedia Industries
Wallis of City University spent many years in media activities -as
composer, journalist and analyst – before becoming an academic.
He concludes that the present copyright regime may not survive
the changes taking place in the multimedia industries. The con-
vergence of firms in the film, radio, TV, music, book publishing,
consumer electronics, computers and telecoms has squeezed out
medium-sized companies leaving only small single activity firms
and global multimedia giants. The principle of the collection of IP
royalties through collecting societies is threatened. If the global
players offer better deals to the international artists, then the col-
lecting societies’ income will be drastically reduced. Their charges
to less well-known artists and small firms may then be prohibitive
and cause the system to collapse. Currently neither the UK gov-
ernment nor the European Union have grasped the magnitude of
the radical changes taking place in the structure of the multimedia
industries and the possible consequences for national cultures and
tastes, as well as fair competition.

Knowledge-Intensive Business Sector
Miles from PREST at the University of Manchester investigated
the management of IP in knowledge-intensive businesses. These
included accountancy, architecture and engineering design busi-
nesses and the researchers examined current practice to determine
how IP was managed. With hindsight, it is clear that more funds
should have been allocated to research on the service sector. As
this project has only scratched the surface, a much more detailed
study of the different business sectors is required. Nevertheless, the
research showed that these businesses were innovative and used a
wide variety of methods of protection. Miles suggests that they
meld generic professional knowledge with client specific require-
ments to develop innovative solutions. Professionalism, supported
by their professional associations, is a critical factor, as is trust
between the consultant and his clients. Most firms do not use a for-
mal system for protection of IP but consider it on a case by case
basis.

Academic-Industry Interface
For many years, there has been a feeling that universities create a
lot of valuable research ripe for development by industry. Tom
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The Etan report ‘strategic dimensions of intellectual property in the context of
S & T policy’

* Professor of Intellectual Property, Faculty of Law, University of
Sheffield

Weyman-Jones from Loughborough University disagrees as most
of research is not “appropriable”. Industry benefits most from the
transfer of graduates, secondly from non-appropriable research
spilling over from universities, and licensing IP is a poor third.
There are many factors which inhibit the transfer of technology
from universities. Most of the research undertaken by universities
is not protectable through patents. Current university incentives
work against the greater use of IP. Exploitation of IP depends on
investment in marketing and evaluation of the market for specific
research products. Most universities lack both expertise and funds
for these activities.

Although the results of this research may not be welcome news
for the funding bodies, it corresponds with the limited receipts
from IP in the past. Industry spends about £16 million a year on
royalties and licence fees in universities, much less than 1% of its
expenditure on research and development. It is unlikely that com-
panies would pay so little if much IP relevant to the market place
already existed in the universities.

Conclusion

In the time available I can only refer to the key conclusions of the
research programme and, hopefully, stimulate some discussion on
an important subject relevant to most businesses. For more detail
may I suggest you consult the summary written by David Fishlock
and me, available from the IP Institute. This will give you details
of the researchers, their addresses, web-sites and key publications.
The take-home messages I want to leave you with are:

1. Patent counts are a poor guide to innovation in companies.
Many companies manage their IP effectively by relying on infor-
mal methods.

2. IP management practices are specific to industrial sector and
company size. Concentrating IP policy support on patents and
copyright inevitably ignores the requirements of the majority of
firms in the manufacturing and service sectors.

3. Universities are not a significant source of IP for exploitation
by businesses. Their primary role is to produce high-quality grad-
uates and new knowledge through basic research.

Professor John Adams*

Strategic thinking behind the Report

Over the last year, an independent European Technology
Assessment Network (‘ETAN’) Working Group, established by
DGXII of the European Commission, addressed the question as to
whether current approaches to intellectual property rights (‘IPRs’)
were assisting or impeding S & T policy in Europe. Its Report
which was launched on 6 October 1999, benefited greatly from the
outputs of the ESRC Intellectual Property Initiative, because so lit-
tle had previously been known about the way in which the IP sys-
tem was used. Although in many ways the Initiative only con-
firmed what we had previously suspected, the value of having hard
empirical evidence to support one’s suppositions cannot be over-
estimated.

The Report is very far ranging, and attempts to provide
European governments and the Commission with policy options
which would improve on the present situation in the various mem-
ber states of the European Union. Its approach differs greatly from
that adopted in the recent Baker Report.

We distinguish between formal types of IP protection by regis-
tration – patents, utility modes and registered designs; and informal
types of protection without registration  copyright and neighbour-
ing right protection for industrial designs, software etc, and trade
secrets. In order to secure formal protection through registration,
certain conditions must be fulfilled eg in order to secure a patent,
an invention must be novel and involve an inventive step. Much
information of value in the innovation process does not fulfil these
requirements.

Overall we can summarise the strategic thinking behind our the-
sis as follows: 

1. We believe that there has been too much focus on formal IPRs
and the type of knowledge they protect;

2. that there needs to he a greater focus on the people who
embody both formally protectable and informally protectable (and
non-protectable) knowledge, both of which are important in the
invention and innovation process, and on the way the interaction
between people can facilitate that process.

The group was highly critical of the ‘linear’ model of the way in
which innovation occurs. In this model, money is invested in
HEIs/PROs which engage in basic research, and innovations fil-
ter down into the market place based on the outcome of that
research. This model still has some validity in certain sectors such
as pharmaceuticals, but it does not describe the way in which most

innovations occur at the present day. This is the model our Report
takes to be more relevant to innovation in a contemporary context
and is one I understand most people here tonight will be familiar
with:

Accordingly, what needs to be fostered is more interaction
between those carrying out basic research in higher education
institutions (‘HEIs’) and other research centres, in particular pub-
lic research organisations (‘PROs’) and industry.

As noted above, we believe that there are dangers in overem-
phasis on patents. It may lead to the neglect of other elements
which are essential to the innovation process.

In the final part of its Report the Group was concerned with
three things:

1. Who should own IPRs resulting from publicly funded
research;

2. Promoting a greater level of movement of personnel between
the public sector and the private sector;

3. Encouraging greater entrepreneurship in all sectors.

1. To whom should the benefits of publicly funded
research go?
Broadly, we feel that there has been too much inflexibility on this,
and the efforts by funding bodies to secure a return on their invest-
ment have not been justified by the outcomes. As a general prin-
ciple, we believe that ownership of the results, and responsibility
for exploitation, should be left to the organisation carrying out the
project, BUT subject to some basic obligations. These basic obli-
gations may include the following.

1. That the owner of the resulting IPRs must either use the
results itself, or grant licences with a condition that the licensee
actually exploits the subject matter of the licence within a given
period of time.

2. That the grantee may not use the exclusive rights obtained to
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obstruct other (publicly supported) R & D.
The advantages of this approach are:
1. High flexibility allowing due account to be taken of the varying

interests of the parties and of the particular nature of the project.
2. Better motivation for the exploitation of the results for both

PROs/HEIs and industry. We also think it would encourage bet-
ter and more valuable input into the projects and wider participa-
tion.

We also recommend that project proposals include a commit-
ment to a detailed exploitation plan. The onus is thus on the IP
producer/owner to push forward exploitation rather than passively
(and even reluctantly) respond to enquiries from third parties.

2. Improving the role of PROs/HEIs in the
innovation process
How institutionally funded research becomes appropriated by
industry:

PROs and HEIs need to develop their own IPR policy. Such a
policy requires the following issues to be addressed as follows.

1. Publication versus IPRs: a non-issue
- proper handling and sensitivity to the IPR issue would allow

protection of research results without jeopardising early publication
of research results.

2. Development of an IPR strategy: I. Establishment of a licens-
ing policy. II. A distribution plan for licensing income.

Although commercialisation of research results alone probably will never
form a major part of the income of PROs/HEIs, we think it is unaccept-
able to forego the opportunities which exist.

3. Researcher Mobility

A necessary complement to an IPR policy, if not an objective in
itself, is to enhance the mobility of researchers. Science and tech-
nology policy should be attempting to encourage the mobility of
scientists and other researchers between industry and academia in
both directions.

Encouraging entrepreneurship
If inventors, innovators and entrepreneurs are discouraged from
attempting high risk, high return, radical innovations, there will be
a bias towards conservative, incremental innovation. Policies out-
side the ‘science and technology policy’ field are needed to change
the cultural climate in favour of risk-taking to improve the mobil-
ity of researchers between parts of the innovation system.
Accordingly, we would like to see a number of legal reforms in
member states which would encourage more risk-taking.

Improving the fiscal environment
Research can be, and is, funded directly by government. But
because governments operate at a distance from markets, this
funding is not always well-directed. An alternative strategy is the
use of tax incentives for undertakings to encourage them to invest
in research.

Here are some examples of some improvements that could be
made.

Adequate relief for losses arising from the acquisition of IPRs,
and the carrying out of R & D

Scientific research allowances made available to firms buying in
innovative research

Tax relief on investments in companies carrying out R & D
Deferring capital gains tax where the proceeds are reinvested in

PRO research

A framework for the creation of security interests
in IPRs
Raising finance is a major problem for PRO/HEI spin-off compa-
nies. IPRs are one mechanism for securing a loan, and one which
is increasingly being considered by the accounting profession.
Lenders need a simple mechanism by which they can create
Europe wide security interests, but this does not exist. The system
in place in the United States would provide a useful starting point
for developing this.

Insolvency laws
The insolvency laws of many member states afford little protection
to the entrepreneur. The United States’ Federal Bankruptcy Code
Chapter 11 is more favourable to entrepreneurship in that the
debtor is afforded a ‘breathing spell’ at the outset of the insolven-
cy case. This prevents one creditor such as a bank ‘pulling the rug’
from under the debtor company and the other creditors: it tries to
keep the debtor company in business.

FOUNDATION NEWS

� Jennifer Grassly, known to all who come to the Foundation’s events, talks to Geoffrey Walker, an eminent orthopaedic surgeon.
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RAILWAYS IN THE NEXT
DECADE

The Foundation held a lecture and dinner discussion on 21 June 1999 on the subject “Railways in
the Next Decade- S & T and the Strategic Railway Authority”. The Rt Hon the Lord Jenkin of
Roding was in the chair and the evening was sponsored by Lloyd’s Register of Shipping and
Railtrack plc. The speakers were Sir Alastair Morton, Chairman, Shadow Strategic Rail Authority,
Dr Peter Watson OBE, FREng, Chief Executive, AEA Technology plc, and Professor Tony Ridley
CBE FREng, Head of Department of Civil & Environmental Engineering, Imperial College.

Summary: Sir Alastair pointed out that both passenger and
freight traffic on the railways was at a higher level than pre-
privatisation but that the railway system was using ageing
rolling stock, obsolete signalling and so on. He concluded
that it was a question of investment from seven sources that
he listed. Dr Watson approached the subject from the view-
point of the customer who wanted a punctual, reliable, safe
and comfortable service. He argued for the increased applica-
tion of technology.

Sir Alastair Morton*

Introduction

Someone asked me why I took on the burdens and high public
profile of starting up and chairing this government’s new Strategic
Rail Authority. I replied that my 10 years working with André
Bénard to get the Channel Tunnel financed, built and opened for
business left me with a strong sense of “unfinished business” in
Britain’s railways.

1995-96, my final year at Eurotunnel, may have been spent tor-
turing the world’s banks, but over at British Rail it was a time of
convulsion and fragmentation, labelled “privatisation” as BR was
divided into 95 parcels, each to be sold or franchised to the public
or the highest bidder. Like many others, I watched in fascination –
how could a reliable, efficient and safe network come out of that
process, even if private sector capital became more abundant?

Well, now I am technically Chairman of British Rail, though
with no trains under my authority, I would like to say that it is all
running a great deal better than I expected!

Many people will start and say “Doesn’t the old chap read the
newspapers; the railways are a disgrace and a disaster”. Well, up to
a point Lord Copper, says I to my political masters and their mas-
ters, the media.

To the dismay of railway enthusiasts, I sometimes liken our rail
network to our sewerage system – confined to channels designed
and built long ago, getting more dilapidated and nearer to capaci-
ty flow every year. In both railways and sewers, and for that mat-
ter motorways too, if an obstacle interposes itself – a tree branch
in the drain, a crippled truck on the motorway or a defective sig-
nal on a busy rail route – then the flow backs up with disagreeable
consequences for the user.

Back in 1989-90, traffic on the old BR peaked with the eco-
nomic cycle. By 1995-96, the infrastructure was privatised as
Railtrack; 25 operating franchises were segregated and in negotia-
tion for separate transfer to the private sector. Traffic had risen
above the low point of the cycle, say 1992, but not yet back up to
1989. Train builders were getting to the end of their 1,000 days
without a single order. It was not a growth scenario.

Four years later, in the first quarter of 1999-2000, passenger traf-
fic is 20% or more above the final year before privatisation, freight
shows an even larger increase, over 1,000 extra trains are running
every day. But the first new train sets ordered are just coming into
service to supplement or replace clapped out rolling stock and a
great deal more cash has flowed into replacement of clapped out
infrastructure than into enlarging its capacity.

We have a growth scenario above and beyond the economic
cycle. A modal shift towards rail has begun – with a very long way
to go.

And our overloaded sewer, our deteriorating motorway, our
clapped out rail system has any number of localised blockages in
it – with very disagreeable backing up occurring more frequently!
What a surprise!!

Attitudes and responses
Let me note three separate and important factors helping to form
current public and political attitudes and responses.

First, is a remarkable rise in a complaints culture. In the old days
it was useless to complain to BR. If you managed to get a com-
plaint through to them, nothing would happen anyway – so why
do it? Indeed, the public almost sympathised with managers
caught between aggressive unions and an obdurate Treasury.

Now, however, we are very strongly invited to complain; we are
furnished at every turn with guidance to complain; and, to our joy,
we have absorbed the notion that our complaints can help bring
punishment, i.e. fines, upon our tormentors on the rail system.
Naturally, complaints have escalated at a rate far above the rise in
causes for complaint on our increasingly congested network.

Second, of my ancillary factors informing public attitudes is the
diversity of managements working, or failing to work, as a network
under increasing pressure. There are 25 TOCs, there is Railtrack
and its many contractors. Unsurprisingly, their managements vary
in quality and skill, but our progress is hampered by the variations
in the pace at which different boards expel poor managers. This
complicates any attempt to give an overview. There is more, much
more to be done to bring those promised benefits of higher paid
private sector management skills into our rail system – and do it
without rooting out the good parts of a very strong and in many
respects sensible railway culture.

* Chairman, Shadow Strategic Rail Authority
� Dr Fiona Steele, a member of the Foundation's Council, chats with Dr Peter
Watson, Chief Executive, AEA Technology, one of the speakers.
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Third, of my complications is the profitability of Railtrack and
most but not all the TOCs. It is like a red rag to the public bull to
read of hefty Railtrack profits – £1.3m a day, we were told – or
TOC profits just at the time when many people can supply so
many war stories about poor service, and know that subsidies are
a large element of those profits.

An overview
Those three factors complicate any readily digestible overview I
can offer you – the complaints culture, the slow (although sure)
pace of management change and the apparent profiteering from
taxpayers’ subsidies. Having noted them as I promised, let me
return to fundamentals and look forward.

My chosen fundamental – no pun intended – is the sewerage
analogy. Our aged, somewhat decrepit and quite substantially
Victorian network, starved for 50 years of Treasury funding for
improvement, is using ageing rolling stock, obsolescent or obsolete
signalling and so on to support strong growth in traffic in the infan-
cy of a strong modal shift into rail transport.

Can you imagine a simpler recipe for trouble? Our rail sewer is
backing up, to our displeasure, as the flow nears current capacity
over more and more of the network. We need, we absolutely need,
more capacity offering a better quality service if we are to main-
tain the shift onto rail we so earnestly desire, to ease the strangu-
lation of our roads. More and better supply of rail services. Very
simple – it’s fundamentally a question of investment, but invest-
ment in what?

What investment
Let me take one more detour before I respond to that question. It
is into finance, so rather an important detour. There are only
seven, I say only, groups of financiers of new capacity and
improvement. There are:
• Railtrack, with its strong, quite large balance sheet;
• the 25 TOCs, a significant proportion of whom are parts of larg-

er, much stronger groups;
• the rolling stock and other equipment suppliers, developing

improved capacity;
• the major infrastructure maintenance companies, whose ability

to deploy modern equipment is reduced by “cultural” practices;
• world capital markets as a source of long-term project finance

into various structures of public private partnerships;
• Her Majesty’s Treasury.

Six of those seven currently feed off the seventh, the subsidies
from government – from us, the taxpayers – to the extent that rev-
enues from fares do not cover costs. Thanks to the growth I have
recorded, the developing modal shift, the 33% and growing
decline in subsidy has been covered so far by rises in revenue
earned. As a result, one can look forward to stronger financing
from the six, as the Treasury pull-out reaches its term – at least for
the busier routes. It is important that the City gets its mind round
issues of longer-term capital investment. They are not good at it.

And so, finally, I come back to the basic question – it’s all about
investment, but in what?

The summary is simple, the delivery will be long, difficult and
complex. It will take years to achieve what I ask, indeed as
Chairman of the Strategic Rail Authority insist on. Heavy, slow-
returning investment in larger capacity and better service on and
access to the network.

First, Railtrack has to invest heavily in the upgrading and
enlargement of the infrastructure. This is something quite different
from maintenance, an operating expense. It will require project
finance, project management and project delivery on a grand scale
– often in cramped and difficult circumstances – mostly in replace-
ment with modern equipment offering large capacity; and in
debottlenecking, always a need in a production system reaching
for an increased flow; and then in major new-builds of extra capac-
ity – such as four lines to replace two, and so on.

Second, the TOCs – supported by leasing – must invest heavily
in faster, longer and more larger-capacity rolling stock.

Third, both Railtrack and its principal maintenance contractors
must equip themselves to deliver greater reliability with less dis-
ruption.

All the above add up to faster, higher capacity rolling stock
moving more reliably and at a higher frequency around an
enlarged network. Simple, isn’t it? Though it is easy to agree it will
take time and more than some good luck!

I do not believe the technology is lacking, whether we talk of
track laying, signalling, rolling stock or control and communica-
tions. Delivery of the best technology almost certainly does require
improvement – whether you look at the hesitant entry of moving
block signals or the strange inability of rolling stock suppliers to
deliver rolling stock that operates as reliably from day one as a
new aircraft, or at a host of other bad stories.

So, Mr Chairman, we have a huge need for investment; there is
sufficient technology somewhere in the world to make it useful,
but, and it is a very big BUT, we are not yet positioned very we]l
to finance and manage that larger flow of investment.

Let me not leave a misunderstanding: I am not just drawing
attention to Railtrack’s shortcomings. I do that, yes, because
Railtrack, in my view, is not yet fully living up to the duties that
accompany the privilege given it to make money under a very spe-
cific licence – let me read to you the key sentence in Condition 7
of that licence. It requires Railtrack to secure:

a) the maintenance of the network;
b) the renewal and replacement of the network; and
c) the improvement, enhancement and development of the network,

in each case in accordance with best practice and in a timely, eco-
nomic and efficient manner so as to satisfy the reasonable requirements
of persons providing services for the carriage of passengers or goods by
railway and funders in respect of the quality and capability of the net-
work”.

But, in addition to Railtrack, I draw attention as my final point
to the new Strategic Rail Authority, already operating as a part-
nership of OPRAF, whose powers come from the 1993 Act, and
the BR Board, whose powers come from the 1962 Act. The SRA
will soon embark on what is likely to be a two-year journey
through the jungles and swamps of negotiations with the TOCs, or
rather their owners, aiming at:
• commitments to more and better services; and
• enhanced and focused capability of TOC owners to finance, or

procure finance for the necessary investments.
Watch this space. We have to mobilise all seven of the financing

sources I described earlier in this address.
If the parties succeed, Britain’s modal shift towards rail will

make a lot of progress in the coming decade. I submit: that it is
very important we do succeed.

Introduction

Considering the topic and the thrust of the four questions which
guide the discussion, I wonder how often these issues have been
raised in this or similar meetings. How many initiatives have been
directed into this area – the ill fate tracked technology 2000 – DTI
– None of the issues are new yet it is not obvious that we’ve man-
aged to come to terms with the role of S&T in helping develop the
railway service for many years. My experience only goes back to

1971, but I have detected little change. In other words this chal-
lenge problem is not new. Or to put it yet another way, it is not
caused by, increased by or exposed by privatisation and the frag-
mentation of British Railways. That should not be a matter of dis-
pute as it is clear that S&T or R&D was not a major consideration
in the privatisation process.

So the challenge is to identify those aspects of S&T which can
improve the service and, most important, to find a way for them

Dr Peter Watson*

* Chief Executive, AEA Technology plc
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to be implemented in a timely and cost effective fashion. Never
forget that the railways are in a very competitive environment.

The questions:-
Q1 What can S&T offer to help reverse the historic decline
of rail traffic?
A1 Not much without management commitment and the right manage-
ment processes – processes dedicated to delivering continuous improvement.
Q2 Are there new technologies in signalling and informa-
tion technology in control systems and rolling stock?
A2 Yes but the routes to implementation are long and arduous.
Q3 Can these technologies improve rail safely and improve
track access?
A3 Yes but exploitation in this area require a strong, continued focus on
improving what is already a strongly positive feature of rail travel – ie pas-
senger safety. Track access and safety on the other hand is an area in which
much development work is required.
Q4 Will the new S&T be imported or produced within the
UK?
A4 From the point of view of the customer this hardly matters, but in any
case the science and technology should be sourced worldwide. Let’s learn
from others. It should be located close to or from the supplier companies.

Customer requirements
Let’s remind ourselves what the customers want. In the case of
passengers this is relatively simple: A punctual reliable service.
Timetable = facts not fiction.

Deliver the promise: they want clean, comfortable trains; they
want frequent and reasonably quick services.

And, above all, they want these things at reasonable prices.
The list goes on and I’m sure my former railway colleagues

could put it more succinctly but will agree, I’m sure, that I’ve
picked out the most important.

How to achieve improvements
Hence, if the goals of the companies in the industry are to contin-
uously improve the service they must address these customer
requirements. In their never-ending search for improvement they
will eventually stumble upon S&T like every other major industry.
Incidentally, I’m not sure about the S. This is, after all, a pretty
simple industry based on engineering.

What we must not do is to fall back into the habits of the past,
though I do see some remaining signs. What I mean is the major
initiative driven solution. Banish all problems by way of a major
announcement of a new investment programme, a new rolling
stock intention [note I didn’t say order], devote lots of resources
both internal and external to the development and spin it posi-
tively and then with time let it slowly disappear.

Too many resources have been devoted to projects that were
never delivered, were never completed, ie 250, Class 48, Kings X,
Heartlands etc. Let’s learn from other industries and apply best
technology to improve the existing, not abortive attempts to
replace it.

Continuous improvement.
Small steps small wins. All of this will help improve one of the
worst aspects of the railway industry. That is the relationship
between the supply base and their customers or the procurement
process.

If we drive the industry in the direction of the contracting indus-
try, and there are signs, then abandon all hope of consistently suc-
cessfully exploiting S&T. We must go in the opposite direction
towards trust, towards partnership, towards stable profitable rela-
tionships between the supplier and his customer. Towards a
mature mutually dependant relationship based on trust and suc-
cess. Easy to say, but obviously not easy to deliver. But I have no
doubt that without such a structure S&T will never be fully exploit-
ed in this great industry and we will fail to achieve continuous
improvement.

No one company can do it alone, because exploitation of tech-
nology is a long arduous process requiring constancy of purpose
and solid commercial relationships aimed at sensible financial

returns.
Having agreed that S&T development is necessary, where

should we expect to find it? I’ve got 11 candidates:
Government Programmes: No; SRA Programmes: No;

Railtrack: Yes; Railtrack Suppliers: Yes; TOC (competition): No;
TOC Suppliers: Yes; ROSCOS: No; ROSCOS Suppliers: Yes;
ROSCOS Suppliers’ Suppliers: Yes; Non-railway Co’s: No,  but;
Universities: unlikely, but not without hope.

Let’s step back. If the objective is to run a service that the cus-
tomer wants, ie: punctual, reliable, safe, comfortable, all at a rea-
sonable price, then my experience tells me (1) keep back from the
leading edge; (2) make technical progress slowly; (3) avoid the
new/new combination.

The real questions is: How strong and widely distributed is the
commitment to improve performance? If there is a strong com-
mitment from Board Chairmen to most junior employee in every
railway company, then we have a chance, and S&T will play a
role. If that commitment isn’t there then S&T will attract some
interest and investment; there are always enthusiasts, as it always
has, but it will not be effective in improving performance.

Why not? S&T on its own gets you nowhere. It’s the old inven-
tion/innovation theme. The development or exploitation is the
problem. Unless there is a way forward then S&T will not play a
lead role.

Let me go back to procurement. The procurement practice of
the 1950s was very slow, ponderous and defensive, ie typical pub-
lic sector.

That’s a description of BR B in the 1980s and 90s, but has much
changed? Is procurement a major part of each company? Is there
a group of skilled procurement professionals high up in each
organisation? After all, most of the companies buy in much of their
costs. Is there a commitment to assist the suppliers to improve
their offerings? Is there sufficient trust to enable them to invest
long-term? We’ll need ‘yes’ answers to most of those before con-
ditions are right.

So what do we need in place in order to improve the service
through S&T development?
i) Commitment from the top to continuous improvement in

every company
ii) Commitment to exploiting S&T as a contribution to this

improvement in most companies
iii) Commitment to partnership in every company
iv) Understanding that progress will be slow – this is a hard

industry to change – the practical barriers to change are con-
siderable

v) Search from the very best ideas and technologies – we need to
keep our heads up

vi) Expect all players to play a role
vii) Base procurement decisions on commitment to innovation
viii) Encourage long-term research into Railway Technology in

Universities – a role for Government
ix) Avoid ‘commitment without cost’, eg ATP → TPWS

� Sir Alastair Morton (left), Chairman, Shadow Strategic Rail Authority,
was one of the speakers at the event.
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x) Link all technological developments to business exploitation
plans

xi) Look for short-time winners, ie demonstrators of success; in
other words, build up trust.

And, finally, focus all towards the most important person in the
industry – Who’s that? Not John Prescott, not SRA Chairman, not

Railtrack Chairman. It’s the guy who buys the ticket or pays the
freight charges. Let’s keep them in view. Let’s strive for continuous
improvement. Let’s harness all our skills and look to S&T to deliv-
er the improvements they deserve.

That’s how I see S&T and railways in the next decade.

RETHINKING RISK
We recently received a copy of an interesting report by Dr Andy Stirling, Fellow, Science and
Technology Policy Research, Sussex University. The full title of the report is “Rethinking Risk:
a pilot study of a multi-criteria mapping of a genetically modified crop in agricultural systems in
the UK”. Although the study did not seek to impose an artificial consensus on the diverse set
of views on this difficult subject, it did allow a series of quite concrete conclusions to be drawn
concerning agricultural and regulatory practice. The following article is based on a summary
prepared by Dr Stirling.

Application of a novel technique to GM crops

Dr Andy Stirling*

Introduction

The prospect of genetically modified crops and foods has become
a political hot potato in Britain. Food industry executives, govern-
ment advisors and biotechnologists have all been caught unaware
by the strength and persistence of public concern. In such an over-
heated political arena, how can highly polarised disputants engage
in constructive debate?

This innovative pilot study showed how people with very dif-
ferent perspectives can participate constructively in discussion and
regulatory appraisal, In this project, funded by Unilever, twelve
specialists – including highly placed government advisors,
biotechnologists, and representatives of public interest groups –
together helped to create a “map” of the debate surrounding GM
crops.

The findings suggest that multi-criteria mapping can provide an
illuminating and reliable reflection of the issues at stake in any
controversy.

Emerging common ground
In the pilot study, disagreements were prominent, as expected, but
surprising areas of agreement emerged as well:

Dissatisfaction with the status quo emerged as clear common
ground: all the participants judged conventional intensive cultiva-
tion to be performing poorly;

Across all perspectives, the organic option performed relatively
well, not only under environmental criteria (where it performed
unequivocally well), but also more broadly;

Participants also largely agreed that a voluntary controls regime
for GM crops would perform worse than other regulatory
approaches.

These findings accurately reflect many established and some
currently emerging trends in the debates surrounding both GM
crops and organic agriculture.

What is multi-criteria mapping?
This technique is a systematic and transparent way of comparing
policy options. It can tap into a wide range of perspectives and
expertise, and produce an overview that “maps” the debate. It
does not attempt to foreclose deliberations by coming up with a
single solution, but seeks rather to foster the exploration of alter-
native outcomes. It carves a middle way between highly technical,
purely quantitative analysis and qualitative, discursive approaches.

It combines the transparency of numerical approaches with the
unconstrained framing of discursive deliberations, harnessing the
best of each approach.

Who participated?
For this pilot study, twelve individuals were recruited, chosen to
reflect a wide range of institutional interests and perspectives.
Their starting points ranged from strongly favourable to strongly
opposed to GM strategies. Four worked in agriculture, plant
biotechnology or the food industry. Two were academic scientists
and two were government safety advisors. Four others represent-
ed religious and public interest groups.

How does it work?
It’s as though participants were each given a big bag of beads to
distribute across alternative options, depending on what’s most
important to them. At every point, the participants are in the driv-
ing seat.

First, participants choose “options” or alternative scenarios – in
this case six ways that oilseed rape might be grown on farms in the
UK.

An interviewer equipped with a lap-top computer and an audio
tape recorder guides each participant through the appraisal
process, which takes between two and three hours. Participants
were asked to compare the performance of six basic alternative
scenarios, and could also add six more of their own (see Table 1).
These alternative scenarios are called “options”. The six basic
options in this exercise were organic agriculture, integrated pest
management and conventional agriculture – all without GM crops
– and three GM options: incorporating either segregation and
labelling of the GM produce, post-release monitoring or voluntary
controls on areas of cultivation.
Defining criteria
Next, participants list their “criteria”: all the things they would
want take into account in order to evaluate how best to fulfil a par-
ticular objective – in this case, the growing of oil seed rape.

Participants had a free rein, and could specify up to 12 criteria.
Popular criteria included the use of chemicals, the impact on
wildlife, human health and safety and cost to consumers. But
many other considerations also come into play – with a total of 117
criteria in all – including issues such as biodiversity, genetic pollu-
tion, social benefit, cost to consumer and weed control options. In
the final analysis, these criteria were grouped into broad categories
– such as environment, health and economics – to give a qualita-
tive picture of the major issues regarded as relevant by all the par-
ticipants (see Table 2).

* Fellow, Science & Technology Policy Research, University of Sussex
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Assigning scores

In the next step participants judge how well the options perform
in the light of each evaluation criterion.

This is the “scoring” stage. Participants were asked to assign a
number in the range of 1 to 10, or 1 to 100, to each option under
each criterion. For example, because no pesticides are used, the
organic option will score highly under a criterion of pesticide use.
Conversely, depending on technical judgements about economics,
the same option will score differently under a cost criterion.
Participants were also asked to give a measure of how uncertain or
variable they felt matters to be by giving both an optimistic and a
pessimistic score.

Adding weightings

The final step is to add “weightings”: participants are asked to look
at the criteria again and rank them in order of relative importance,
from most to least important.

Participants could also vary the scale, by deciding that one cri-
terion, say pesticide reduction, is 10 times more important than is
cost to consumer or vice versa. To do this they also had to take
account of the difference in performance between the best and
worst options under each criterion. Deep seated subjective value
judgements – for instance, the importance of wildlife or landscape,
compared with farmers’ income or human health – come into play
in this step.

The grand finale
Using a simple formula, the scores under each criterion are multi-
plied by the criteria weightings to produce an overall pessimistic
and optimistic relative ranking for each option.

Each person’s appraisals are quickly calculated on the comput-
er and displayed in a series of bar charts. The appraisal process is
iterative and reflexive: participants were free to examine the
results and decide to go back and alter weightings or include new
options or criteria. The perspectives adopted at any one moment
are not irrevocable, so participants are able to trust that particular
weightings will not become reified, manipulated, or taken by polit-
ical adversaries as hostages to fortune. Remarkably, no-one want-
ed to tinker with their results: the technique appeared to produce
a robust reflection of peoples’ evaluation.

What the pilot study found
The method works well even in a hotly disputed controversy. This
approach included a diverse group of participants. In itself, this
ability to secure wider trust and engagement in appraisal may
count as a particular feature of this approach.

It brings in a brood range of perspectives. This project drew on a
wider range of specialist perspectives than do orthodox risk assess-
ment exercises.

Its transparency helps build trust. Anyone can go back through the
numbers to see how a particular outcome was reached, and alter
those scorings and weightings if the outcome does not accurately
reflect their judgements. There is no sleight of hand hidden in the
simple mathematics

Highlights areas of both disagreement and agreement. Significantly,
multi-criteria mapping is capable of producing surprises: notably,
that across a broad range of perspectives the organic option performs very
well.

The initial choice and definition of criteria drives the end results.
Assessments were most strongly influenced by each participant’s
early “framing” of the debate, rather than the weightings assigned
later. This finding stresses the importance of ensuring that the
entire spectrum of values and interests are represented. Yet many
criteria chosen by the participants in this study lie outside the
scope of official risk assessments, and for no participant is their
whole range of criteria explicitly considered in the formal evalua-
tion process of GM crops in the UK.

Uncertainty is acknowledged. The technique’s pessimistic and opti-
mistic ratings indicate how confident people are about the present
state of knowledge and show that uncertainty is much more of a
live issue for some participants than it was for others.

All sides of the debate support diversity in options – not putting
all the eggs in one basket. However, GM and organic farming
strategies are widely seen to interfere with each other and so
appear to be mutually inconsistent. If the benefits of diversity are
to be reaped, then options which compromise an ability to pursue
other strategies in the future may be regarded unfavourably

Why multi-criteria mapping?
Conventional approaches tend to assume that decision makers can
know in advance all relevant details and how important each is,
and that consequences of action are always predictable. Yet usual-
ly we cannot know the future, and so forecasting is essentially sub-
jective and unreliable. And even when information and assump-

BASIC OPTIONS

No GM crop, organic agricultural system
No GM crop, integrated pest management system
No GM crop, conventional agricultural system
GM crops, with segregation and current system of labelling
GM crops with post-release monitoring
GM crops with voluntary controls on areas of cultivation

ADDITIONAL OPTIONS
1. LABELLING AND/OR OTHER CONTROLS

Government advisers
GM crops with segregation, current labelling and post-release monitoring
Religious & public interest groups
GM crops with segregation, full labelling and post-release monitoring and
legally binding growing contracts
GM crops within controlled sectors (compulsory control)
GM crop, with legally binding threshold for gene transfer to non-GM
stream
GM crop, with segregation and labelling according to means of production
and source of gene, plus post-release monitoring
GM crop, with segregation, comprehensive labelling based on process and
generic restrictions on some classes, eg in centre of origin
Agriculture & food industry
GM crops with segregation, full labelling and post release monitoring

2. AGRICULTURAL SYSTEM

Government safety advisers
GM crops, IPM system
GM crops, organic agricultural system, plus segregation, labelling and
other regulations as required
Religious & public interest groups
GM crops, IPM system
Agriculture & food industry
No GM crops conventional and organic as now
GM crops in conventional and organic systems

3. ASSESSMENT CRITERIA

Religious & public interest groups
GM crops with assessment of indirect agricultural impact and assessment
of need
Agriculture & food industry
GM crops with quality traits

OTHER

Academic scientists
Complete public control over choice
Religious & public interest groups
GM crops only in USA
No GM commodity crops

Table 1. Basic options and those added by participants
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tions are held in common, there is no reason to believe that there
can only ever be one rational response. Multi-criteria mapping can
acknowledge and take on board both uncertainty and a plurality
of possible outcomes. It actively encourages the exploration of
alternative solutions.

In addition, this technique can help to bring into deliberations
the many disparate perspectives held by different constituencies
throughout society. In the 1960s, the Nobel-prize-winning econo-
mist Kenneth Arrow demonstrated (in formal mathematical terms)
that there can be no one solution to a social controversy – no
uniquely rational way to resolve contradictory perspectives, diver-
gent values or conflicts of interests. In other words, no purely ana-
lytical procedure can substitute for democratic political process.
Multi-criteria mapping does not attempt to usurp the role of due
political process in the resolution of technoscientific controversies.
What’s more, because the technique can reflect broader views and
values, it has a greater potential to inform democratic decision-
making than do “scientific methods” alone.

Strengths of multi-criteria mapping

Pluralistic: it is possible simultaneously to contemplate several
alternative solutions:
More realistically reflects multi-dimensional nature of reality
Pragmatically acknowledges uncertainty and the role of subjective
judgements
Open-ended and reflexive, allowing for continual appraisal and
review
Transparent and accessible, open to independent critical scrutiny
and wider public participation

What next?
Multi-criteria mapping is an aid to deliberation and reasoned
judgement. It is one way of elaborating scenarios and systemati-
cally clarifying the parameters of any policy decision that has to be
taken under conditions of indeterminacy in nature, ignorance in
our state of knowledge and plurality of values and interests. It
encourages a multiplicity of perspectives and option spaces. In a
discussion paper, the secretariat of the government’s Advisory
Committee on Releases to the Environment recently stated that
“the present legislation does not take a strategic approach to regu-
lating GMOs” and concluded that “the mechanism which allows
the best environmental options to be identified needs to be devel-
oped”.

When apparently simple verdicts of “safe” or “safe enough” fail
to reassure the public, multi-criteria mapping might be a boon to
decision-makers seeking both political legitimacy and democratic
accountability. As The Economist commented recently (29 May
1999, p. 37), “After BSE, simply quoting scientific authority is no
answer to the conundrum of public trust. What impresses the pub-
lic in these matters is transparent and impartial decision-making
based on wide consultation.” The multi-criteria mapping tech-
nique enables politicians and civil servants to foster greater confi-
dence that all relevant criteria have been considered at some point
in any evaluation process.

This pilot project could usefully be expanded in scope in two
directions. First, the technique described here could be developed
to allow for greater interaction and deliberation between the participants.

Secondly, a dimension of public participation can be introduced
by establishing citizens’ panels selected on a regional basis, by age,
sex or some other basis to bring different lay perspectives into the
debate. The panels can identify additional options, criteria and
weightings themselves, and also invite a variety of specialists to
score criteria under various options. Such further studies that
include wider publics are needed to identify any contrasts with the
specialist arena and to confirm and enrich the map of the overall
GM debate.

Industry and government bodies may find multi-criteria map-
ping to be a useful tool in a variety of different contexts. It can pro-
vide an important input to the “expert review” stages within regu-
latory processes, or enable companies to explore the implications
of alternative R&D directions. At an early stage in development it
could play a useful role in many aspects of the innovation process,
as a way of identifying the broader social implications of new
products or new technologies.

Of course, tools like multi-criteria mapping can only ever be a
part of the solution to the difficulties of social decision making
over technological risk. However, this technique does bring to the
technology appraisal process a combination of the benefits of
inclusive and deliberative approaches and the discipline and trans-
parency of quantitative techniques. Such an approach may now be
important in helping to garner widespread public support for deci-
sion-making in the political arena on new technologies like GM
crops.

Table 2. Criteria groupings

ENVIRONMENT

12/12 participants had at least one criterion addressing issues of:
• biodiversity
• chemical use
• genetic pollution
• secondary or broader effects
• unexpected effects
• ethical, aesthetic and visual

AGRICULTURE

10/12 participants had at least one criterion addressing issues of:
• weed control
• food supply stability
• agricultural practice

HEALTH

11/12 participants had at least one criterion addressing issues of:
• allergenicity
• toxicity
• nutrition
• unexpected effects
• manageability

ECONOMIC

10/12 participants had at least one criterion addressing issues of:
• consumer price benefit
• farmers’ or commercial users’ benefit
• society benefit

SOCIAL

8/12 participants had at least one criterion addressing issues of:
• individual choice, need
• benefit and participation
• institutional demands 
• social need, benefit and trajectory

OTHERS

4/12 participants had at least one criterion addressing issues of:
• ethics
• knowledge base
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Strategic Railway Authority”

The Sixth Zuckerman Lecture

“Seeking Consensus on Contentious Scientific
Issues”

“Public and parliament – managing a knowledge
economy”

“It & the health service”

“Protection of Know-how. Is the Present Regime
Adequate?”

“Biodiversity: The Public. Government & Industry.
Who Holds the Keys?”

“Routes of Excellence in HE – RAE and the
Future”.

LEARNED SOCIETIES’ ACTIVITIES
Seminar – Employed by Trustees
Trustees Briefing Workshop
Seminar – The Future of Learned and Professional Societies: Threats and
Opportunities in the 21st Century
The Learned Societies’ Luncheon – The Lord Neill of Bladen QC spoke
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LECTURE TITLES SPEAKERS SPONSORED BY
Engineering and Marine Training Authority

Department of the Environment, Transport and the Regions
Engineering and Physical Sciences Research Council
Railtrack plc
Foundation’s Shared Sponsorship Scheme

Industrial Research and Technology Unit
Perfeceal Inc

ESRC
NERC
UK Council for Graduate Education
The Wellcome Trust

Zeneca Group plc

The Tsunami Consortium

BNFL
SYNROC INTERNATIONAL LTD

Smith & Nephew plc

The Future Unit and Consumer Affairs Directorate, DTI
Unilever
Foundation’s Shared Sponsorship Scheme

Lloyd’s Register of Shipping
Railtrack plc

British Aerospace plc
Pfizer Ltd

The Wellcome Trust

Engineering and Marine Training Authority (Scotland)
BIOSIS UK
Foundation’s Shared Sponsorship Scheme

EDS

Brownell Ltd
Microsoft Research Ltd
Foundation’s Shared Sponsorship Scheme

DETR
English Nature
The Environment Agency
The Natural Environment Research Council
Thames Water

Glaxo Wellcome plc

Dr Geraldine Kenney-Wallace FRSC
Mr  Simon Howison
Professor Brian Fender CMG
Mr John Gray
Dr Anne Wright CBE

Dr David Fisk CB FEng
Professor Stephen Glaister CBE
M. Jean-Francois Abramatic
Mr Edward Gillespie

Mr William J Todd
Sir Roy McNulty CBE
Sir Kenneth Bloomfield KCB

Professor Robert Burgess
Dr David Clark
Professor A Ledwith CBE FRS Dsc

The Earl of Selborne KBE FRS
Professor Burton Richter
Professor Julia M Goodfellow

Mr Steve Robson CB
Mr Nick Golden
Professor Julian Hunt CB FRS

The Lord Tombs FEng
Mr Peter Beck
Professor John R Durant

Professor Christopher Leaver FRS FRSE
Professor Alan Gray
Professor Derek Burke CBE DL

Professor John Bell
Professor Richard Kitney
Professor Ara Darzi

Mr David Hatch CBE JP
Mr Andrew Summers
Dr Nick Edwards

Sir Alastair Morton
Dr Peter Watson OBE FREng
Professor Tony Ridley CBE FREng

Dr Neal Lane

Mr Gunnar Bengtsson
Sir Robert May AC FRS
Professor Robert Worcester

Mr Henry McLeish MP MSP
Dr David Milne OBE FRSE
Dr John Taylor OBE FREng FRS

Mr Alasdair Liddell CBE
Mrs Jackie L M Axelby
Dr Jeremy Wyatt

Dr R F Coleman CBMs Maggie Mullen
Professor John Adams

Mr Graham Wynne
Mr James Smith CBE FREng FRSE
Dr Ed Barbier
Professor John Lawton CBE FRS

Professor John Sizer CBE
Dr Alan Rudge CBE FREng FRS
The Lord Oxburgh KBE FRS

SPONSORED LECTURES, LEARNED SOCIETY SEMINARS AND FOUNDATION VISITS
1 JANUARY 1999 – 31 DECEMBER 1999

TECHNOLOGY VISITS
The Human Genome Project – sponsored by the Wellcome Trust
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3i plc
Aberdeen University
AEA Technology plc
Aerial Group Limited
AgeNet
AIRTO
Arab-British Chamber of Commerce
Association of the British Pharmaceutical

Industry (ABPI)
Aston University
AstraZeneca plc
A.T Kearney Ltd
Bank of England
Barr Holdings Ltd
BioIndustry Association
BIOSIS UK
Birmingham University
Blake Resource Development
Bristol University
British Aerospace plc
British Antarctic Survey
British Council
BG plc
British Geological Survey
British Library
British Maritime Technology
British Nuclear Fuels plc
British Safety Council
British Standards Institution
BTG plc
British Telecommunications plc
Brown & Root (UK) Limited
Brownell Limited
Brunel University
Buckingham University
CAMPUS
CBI
CIRIA
CSE International Ltd
Calderwood Han Ltd
Cambridge Consultants Limited
Cambridge University
Campden & Chorleywood Food Research

Association
Cancer Research Campaign Technology Ltd
Chantrey Vellacott
City University
Comino Foundation
Conoco (UK) Limited
Contendere SA
Cookson Group plc
Council for Industry & Higher Education
Coutts & Co
Cranfield University
David Leon Partnership
De Montfort University
Department for Education & Employment
Department of Health
Department of the Environment, Transport

and the Regions
Department of Trade & Industry
Director General Research Councils
Dundee University
Durham University
East Anglia University
EDS
European Public Policy Advisers
Edinburgh University
Elsevier Science Ltd

Oxford Natural Products plc
Oxford University
Parliamentary Office of Science &

Technology
Perrotts Group plc
Pfizer Central Research
PowerGen plc
Premmit Associates Ltd
Public Record Office
Queen Mary and Westfield College
Railtrack plc
R&D Efficiency
Reading University
Research into Ageing
RINGI Ltd
Roche Products Ltd
Rolls-Royce plc
Royal Botanic Gardens, Kew
Royal Commission for the Exhibition of

1851
Royal Commission on Environmental

Pollution
Royal Holloway & Bedford New College
Science Policy Research Unit
Science Policy Support Group
Science Systems
Scottish Higher Education Funding Council
Severn Trent plc
Sharp Laboratories of Europe Ltd
Sheffield University
SmithKline Beecham Pharmaceuticals
Software Production Enterprises
Southampton University
South Bank University
Sunderland University
Surrey University
Sussex University
Technology Colleges Trust
Teesside University
Thames Valley Nuffield Hospital
The British Academy
The D Group
The Engineering Council
The Open University
The Royal Academy of Engineering
The Royal Society
The Smallpeice Trust
Thorn EMI/CRL
Trade Association Management Ltd
UK Council for Graduate Education
Ulster University
UKERNA
UK Nirex Limited
UMIST
Unilever plc
Union Railways (North) Ltd
University College London
University of Kent at Canterbury
University of the Highlands & Islands
Warwick University
Wates Technology
Westminster University
Westport Energy Corporation
Winsafe Ltd
WIRE Ltd
Wolverhampton University
WRc  plc
WS Atkins Consultants Ltd

Engineering and Marine Training Authority
Esso UK plc
Ford Motor Company Ltd
Fraser Russell
General Utilities plc
Glaxo Wellcome plc
Glasgow University
Greenwich University
Habilis Ltd
Harley Street Holdings Ltd
Heads of University Biological Sciences
Health & Safety Executive
H J Heinz Company Limited
Heriot–Watt University
Hertfordshire University
Higher Education Funding Council for

England
Higher Education Funding Council for

Wales
House of Commons Library
House of Lords Committee Office
Hull University
IBM United Kingdom Limited
Imperial Chemical Industries plc
Imperial College
Institute of Food Research
Intellectual Property Institute
Japan Society for the Promotion of Science
Johnson Matthey plc
Keele University
Kessler International Ltd
Kings College London
Knoll Pharmaceuticals
Kobe Steel Ltd/Kobe Steel Europe Ltd
KPMG
Laing Technology Group
Leeds University
Leicester University
Liverpool University
Lloyd’s Register of Shipping
London Guildhall University
Loughborough University
Luton University
Mainprice Napier & Co.
Management Technology Associates
Manchester Metropolitan University
Manchester University
Marconi plc
Meteorological Office
Metropolitan Police Service
Microsoft Research Ltd
Middlesex University
Ministry of Agriculture, Fisheries & Food
Ministry of Defence
Napier University
National Grid Company plc
Natural History Museum
New Product Research & Development
Newcastle University
NIMTECH
Nortel Ltd
Nottingham Trent University
Novartis UK Ltd
Nuclear Electric plc
Office of Science & Technology
ORBIC (International) Ltd
Ordnance Survey
Ove Arup Partnership
Oxford Innovation Ltd




