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The President's Anniversary Address to the Royal Society is an occasion for the President to
speak about matters of interest to the Society and to him personally. The Anniversary Meeting
is also in some sense the Annual General Meeting of the Society when events and policies of the
year are presented in the Council's Report to the Fellowship. The major activities of the Society
are related in the Review of the Year.

Almost all Presidential addresses have been on matters of current concern and my address last
year was focused on the Dearing Report on Higher Education, and on the state of the Science
Base, notably on the crisis in infrastructure in the Universities. I pointed out the urgency of an
increase in funding, without which there would be further deterioration of the Science Base, with
serious consequences for the future of the UK economy.

The Comprehensive Spending Review

Thus for the science community, the major event of the year was the outcome of the
Government's Comprehensive Spending Review. After years of attrition, it was excellent news
that the Science Base should receive a substantial increase in real terms. The cash figure for the
increase in public expenditure is just over £1bn, with an additional £400M from the Wellcome
Trust. The net effect is to increase annual public spending on the Science Base [ie the Research
Councils and the Research element in the Higher Education Funding Councils] from £2.4bn now
to £2.9bn in 2001/02. Indeed, the Science Budget did, proportionately, better than any other
Departmental budget. This increase will go a fair way to reverse the decline over many years
and moreover gives a degree of stability, since the budget is fixed for three years, enabling
planning for the long term, particularly important for research. Perhaps equally important, is the
change of tone and attitude to the funding of research in science and technology.

For this, we have to thank those within the system - the Director General of Research Councils,
the Chief Scientific Adviser, the DTI Ministers - who put the case for science to the Treasury.
We also have to thank the Wellcome Trust which, in an imaginative and innovative step, made a
long-term commitment to strengthening the UK Science Base and helped persuade the
Government to do the same. The resulting Joint Infrastructure Fund, with public and private
sources working together in an unprecedented way, gives us a tremendous opportunity to build
up our strengths for future world class research.

The Royal Society has not stood idly by. With the generous support of the Wolfson Trust, we
have set up our own infrastructure fund, with £10M over four years to support the development



of University infrastructure. In the first year, we will be concentrating on facilities in the rapidly
developing field of informatics.

These developments are sorely needed. But there is no point establishing infrastructure and
putting in the equipment if the means are lacking to make full use of it. The Society has made a
detailed study of how the provision of research and technical support for University researchers
has changed over the last two decades. While the number of full time academic staff (in the 'old'
Universities) remained broadly constant at about 31,000 from 1982 to 1994, the number of
University funded technicians has fallen from about 18,000 to 12,000, with a rise of research
staff on short term contracts from 11,000 to well over 20,000. We thus found a serious erosion
in the numbers of core technical support staff, especially in relation to the volume of research
now being undertaken in universities, and we argued strongly that this trend must be reversed. I
was therefore very pleased to learn that, following discussions with OST, the Joint Infrastructure
Fund can be used to cover the costs of the technical support needed to get the most out of the
infrastructure. I hope that applicants will make full use of this opportunity.

The Society has also long been concerned about the state of the dual support system. This has
been a key feature of the UK's pre-eminence in research since, at least in theory, it is an
effective means of creating the freedom that individuals need to explore their hunches and take
risks with their research. I was therefore pleased that, alongside the additional £400M being
available to Research Councils for research grants, the Comprehensive Spending Review
produced an extra £300M for the Funding Councils to allocate on research-based criteria. That
does not mean that all is now well with the dual support system, but it does stop the imbalance
getting any worse. Above all, the Comprehensive Spending Review has, in this way, confirmed
that the dual support system will be maintained, against strong voices in the Treasury and
elsewhere, which advocated a complete transfer of research funding in the Universities to the
Research Councils.

Another of our longstanding concerns is the low stipends paid to postgraduate students. I am
glad that the money has at last been found to raise stipends by £1000 pa, and I hope there will
be further real-terms increases in future years.

One evident feature of this year's allocations within the Science Budget is the stress on all
aspects of genomics research. I welcome this, of course, and I was also glad to see that the
contributions of 'small' physics, chemistry, mathematics and engineering to the life sciences has
been explicitly recognised in the EPSRC budget. But I hope that this 'underpinning' will not be
too narrowly interpreted. These are the foundational sciences and should be supported in their
own right. Indeed many of the key techniques used in current research in the life sciences and in
biomedicine came from basic research in the physical sciences, so that even the objective of
broadly underpinning genomics requires imagination in allocating the EPSRC budget. There will
be more surprises.

The Government has therefore quite rightly stressed the importance of giving the Research
Councils flexibility in how they use their resources. For example, I was gratified to see, at the
front of the document setting out the detailed allocations within the Science Budget, a
reaffirmation of the Haldane Principle and a statement that the objective of relevance had to be
considered 'in a context where long-term strategic and basic research is valued'.



Moreover, the PPARC budget is to be maintained in real terms with some security against
currency fluctuations in international subscriptions. I hope it will be enough to enable the UK to
maintain its leading position in several aspects of the Council's remit. We should continue to
support what we are good at.

I was very pleased that the value of the Society's own schemes for supporting the best young
researchers, irrespective of discipline, through University Research Fellowships and Dorothy
Hodgkin Fellowships, has been recognised with substantial additional funding in the
Comprehensive Spending Review. It really is vital to the future of UK science that we pick out
the best people available and give them every opportunity to establish themselves as first class
scientists. This is a well tried approach. Research is conducted in the minds and hands of
individuals, not by committees.

Basic Research

The result of the CSR shows that there is a clear perception by policy-makers that spend on the
national Science Base links through to national prosperity. In the UK, for example, the Prime
Minister wrote in August that the Science Base was 'the absolute bedrock of our economic
performance'. What is not yet clear is how quickly the Government will expect to see the
consequences of this year's settlement and what processes of accountability it will introduce.
There will be solid progress, and possibly some breakthroughs, but I hope that the Government
recognises that it is making a long-term investment.

The pharmaceutical companies are now positioning themselves to take advantage of the flood of
data flowing from genomics in selecting disease targets for intervention. But the basis of
genomics was laid by the development of recombinant DNA technology in the 1970s, and by
Fred Sanger's technique for DNA sequencing in the late 1970s. This was followed by the first
mapping, and subsequent sequencing, of a complex genome, that of the nematode worm, by
John Sulston in the mid 1980s in the MRC Laboratory of Molecular Biology. This work has
spun off into the Sanger Centre, largely supported by the Wellcome Trust. The Centre has now
undertaken the task of sequencing about one-third of the human genome, possibly the largest
contribution from a single institution.

More generally, the work of these scientists and the earlier work of Crick and Watson, Perutz
and Kendrew has formed the foundations on which the biotechnology sector is built, and
molecular biology has in turn has penetrated deeply into the pharmaceutical industry.

The scientists I have just mentioned undertook their research because they sought to understand
a particular set of phenomena. This they did by setting questions of their own choosing and
devising methods for answering them. In so doing they were supported by an enlightened
Medical Research Council, which thought in the long term, and which was willing to use some of
its allocation for this purpose, despite the risks involved, as well as fulfilling its remit to keep
abreast of current medical research.

International comparisons

The decision by the UK Government to increase its investment in the national Science Base
follows a global pattern. In the USA, the Senate has recently passed a bill to double the civilian
federal research budget by the year 2010. That does not of itself mean that the budget will in



practice be doubled, but it is a clear signal of strong political support for a major increase in
spending. The Spanish Government is looking for an 8% increase in its research budget for next
year. Similarly, despite their tremendous economic pressures, South Korea has increased its
science budget this year by 4%, Japan has maintained its policy of increased public spending on
research and significant increases in Chinese science expenditure are expected soon.

I am struck by how so many countries around the world, from quite different cultural traditions
and in different stages of development, recognise science and technology as central to their
futures. They all want to discuss policy issues that are so familiar to us here - how to select
priority areas for investment, how to secure practical benefit to the nation from nationally funded
basic research, how to gain timely access to research conducted elsewhere, how to attract the
best people into research careers, and how they are in it for the long term as well as for
immediately relevant applications.

Science and society

The 1993 Waldegrave White Paper Realising our potential set out the rationale for public
spending on the Science Base in terms of wealth creation and quality of life. Nobody could take
issue with these aims. There are indeed legitimate and compelling reasons why the taxpayer
should fund research. The question remained how these aims were to be realised. The trouble
was that, by 1993, the scientific community had become defensive and mistrustful, hammered
by years of attrition and hemmed in by increasingly misjudged approaches to accountability.
There was much of enduring value in the White Paper, but it was not enough to win the
unstinted trust of the scientific community. The burden of economic growth was to rest on its
shoulders and little was said about the well known reluctance of risk-adverse industrial
managers to take advantage of new scientific opportunities.

Science is possible only because 'society' tolerates it. This relation has several components.
Taxpayers, represented by the Government that collects and spends the taxes, seek practical
benefits. But the so-called 'general public' often also takes great interest in the ideas that science
throws up - from the heliocentric system and evolution to black holes, chaos theory and
continental drift. Scientists are, certainly, motivated by the possibility that their work may have
beneficial outcomes, but, as I said in my Anniversary Address last year, for many of us the
overriding driver is fascination with the workings of nature. That fascination is the most powerful
source of new knowledge, and it is the fruits of that new knowledge which eventually benefit
society. Thus the discovery of the hybridoma method of making monoclonal antibodies, now the
basis of a billion dollar industry, was made indirectly by César Milstein in his effort to
understand the rather esoteric subject of the genesis of antibody diversity. Then again, if I may
quote from my own experience, my effort to use electron microscopy to obtain pictures of the
detailed structures of viruses, led me to a method of obtaining a three dimensional image from a
series of 2-D projections, which later became the basis of the CT X-ray scanner.

For science policy, then, the challenge is to understand how these components can coexist and
to create an environment - an ecosystem as it has been put - in which researchers can eventually
deliver various advances that society eventually welcomes. The key characteristic of this
ecosystem is freedom: freedom to set the research agenda and freedom to change it in the light
of unexpected discoveries. There is very extensive evidence that, at the highest levels of
research, it is this freedom which produces the breakthroughs that, literally, change the world.



It is entirely legitimate for the Government, responsible to the electorate for the use of tax
income, to set targets for what is to be achieved from public expenditure on science. Given the
inherent uncertainties, the formulation that 'the science and engineering base will maintain its
quality, relevance and cost-effectiveness, as measured by agreed international standards' [to
quote from the report on the CSR] seems to me quite reasonable. If it avoids the temptations of
micro-management and spurious accountability, and recognises the timescales involved, the
Government will find that its investment in science is well repaid and that it will have the implicit
support of the electorate.

Reaching the non-scientific public

The Royal Society has long been involved in giving advice, mainly about policy for science but
also about the scientific aspects of public policy. This role was formalised by appointing a
Deputy Executive Secretary in 1977, intended specifically to reinforce the Society's ability to
give advice, whether solicited or unsolicited.

The hallmark of the society's advice work is that it combines the recognised authority of the
Fellowship with the independence of a private academy. Our Fellows constitute a unique
resource, strengthened by the extensive network of contacts that they enjoy throughout the UK
and, indeed, the global community of scientists.

During the past year we have tackled such diverse and controversial issues as cloning, the
management of separated plutonium, the medical uses of cannabis, and genetically modified
plants for food use, and also more straightforward ones such as the Government's Science
Advisory System and Technical and Research Support in the modern Laboratory to which I
referred above.

The Society is thus fulfilling one of its corporate objectives, namely the mission 'to promote
independent, authoritative advice, notably to government, on science and engineering related
matters and to inform public debate'. We have to ask ourselves what effect the Society's reports
and statements have on the government and on public debate.

I think we can say with some confidence that they are having a direct impact on Government
actions:

(i) In considering the way the government takes advice internally, we recommended, among
other things, that if the Office of Science and Technology was not to evolve into a full Ministry
of Science (a step which we did not favour), the Chief Scientific Adviser should be moved
closer to the Prime Minister's office again, so that his role across Whitehall would be reinforced.
This has happened.

(ii) We set out in full the argument, only mooted in my Anniversary Address last year, that
infrastructure comprised not only buildings and equipment but also personnel, to give technical
and research support. As I said earlier, this has been accepted by OST.

(iii) Our report on Genetically Modified Plants for Food Use, to which I shall refer again later,
recommended the setting up of an overarching body or mechanism, to oversee the several
committees that currently deal with different aspects of the issue. The government has recently
announced the setting up of a trans-ministerial committee to deal with this issue. Moreover,
Lord Sainsbury, the new Minister for Science, has told us that the Society's 16 page report on



Genetically Modified Plants will be used by the committee as a source document, since it
contains an excellent account of the background science as well as thorough coverage of the
policy issues.

(iv) Finally, I think we can claim, through our many statements and reports over these last years,
some credit for helping to get through the message about the importance of science and
technology for the future of the country, which is now embodied in the Comprehensive
Spending Review.

What about the second part of our objective, 'to inform public debate'? Here I think it is difficult
to estimate our influence on public opinion. The fact is there are many publics, and though we
have some influence with decision makers and advisers in the Government, Civil Service,
Parliamentary select committees and some other sectors, I do not think we are as effective in
reaching the more elusive target of the wider public, the proverbial man or woman in the tube
train, or as represented by the popular press.

Can we really expect to be so? I do not know, but we must try through COPUS and all other
means at our disposal.

Where we are making headway is with some specialised audiences, thanks to efforts of our
Science Promotion Section. I refer to two relatively recent initiatives, Science and Society and
the City, Science and Technology Dialogue. Two years ago the Society held a joint meeting
with the Institute of Actuaries, and its Scottish equivalent, the Faculty of Actuaries, about the
implications of the Human Genome Programme for the insurance industry. The overall concern
was on the increasing availability of genetic testing, both for straightforward inherited Mendelian
diseases (as exemplified in cystic fibrosis) and for genetic susceptibility or risk factors (as in the
case of Alzheimer's disease and breast cancer) and the ethical, legal and social and financial
consequences. The discussion was mostly on life insurance, health insurance still being a more
difficult matter. On a related theme we held a joint meeting last year with the British Academy
(with some support from the Royal College of Physicians) on Ageing and its medical, social and
economic implications. The proceedings of both meetings were published in Philosophical
Transactions .

This year our Conference on 'Intellectual Property and Venture Capital: Universities,
Entrepreneurs and Finance in Partnership' attracted some 300 people from the City, Industry
and the Law to discuss the links between them and the academic and scientific communities and
the barriers and tensions faced by emerging spin-out companies from Universities. We were
greatly helped in this by our secondee from NatWest.

Another successful conference last month on 'Climate Change and Human Health', brought
together natural and social scientists, the business community, policy makers, journalists and
also an interested public.

These meetings are also reinforced by our Lecture Programme, including Lectures for the
Public, and our annual Technology Lecture.

Science, the Relentless Disturber

As Vannevar Bush put it in his famous post-war report of 1945, which launched the huge
increase in support for basic and strategic science in the US, Science is the Endless Frontier.



What becomes more and more clear is that Science is also the relentless disturber. Nowadays,
science and technology affect every aspect of our lives, in the home, the workplace, travel,
communication, in obvious ways. Science also affects the way we think of ourselves and of the
world - consider Copernicus, Galileo, Newton and Darwin.

It has always been so, but the changes have taken place slowly so that they have been gradually
absorbed over many generations.

Technology has been with us since man first appeared on the earth, since technology is simply
the application of discovery or invention to the solution of practical problems: stone tools, the
use of fire, the invention of pottery, settled agriculture, smelting of metals, the wheel, the taming
of the horse.

Even in these cases, the means often come before the ends, or in other words, the solution
comes before it was thought there was a problem to be solved. Thus I do not imagine primitive
man was looking for some way to make raw meat more palatable and then invented fire - rather
I think fire was discovered, and by chance some meat was cooked and the cooked displaced
the raw. So it was, let us say, with the invention of the wireless, the radio as we now call it.
Nobody set out to send invisible messages through the air, or ether, since it was beyond human
imagination that this was possible, even after electrical transmission had been discovered
through cables or wire. The possibility emerged from Maxwell's theory of electromagnetic
waves and their identity with light, followed by Hertz's experiments on the transmission of
'electric waves'. Hertz's was the discovery, Marconi's the innovation which transformed
communication within society.

So it is today with science-based research. The possibilities of the laser emerged from Einstein's
interpretation of Planck's law, and from Ladenburg's experiments in the 1920s. In the 1950s
came the first microwave laser, the maser, and the optical maser, later called the laser, in the
1960s. This exemplifies the deliberate applications of science and the results of basic scientific
research to open up new technological avenues, new industrial fields, and indeed new ways of
living.

As a result of science based research, new knowledge and its applications appear at a rapid
rate. If we look back, say ten years at a time, it is striking that the only consistent pattern that
we see in all fields is that we underestimate the rate of change.

Science continues to advance our understanding of the physical and natural world, and the fruits
of science have brought great benefits to mankind. They have improved human health and
welfare and relieved many of the burdens of human labour, facilitated travel and communication.

Yet a price must be paid for benefits of science and technology, in that they bring in their wake
problems for society. Motor cars bring pollution. The generation of relatively cheap energy by
burning fossil fuels increases carbon dioxide emissions into the atmosphere, leading to the
greenhouse effect. To reduce this, leads to a complexity of choices. Can we use nuclear energy
to reduce or eliminate this use of fossil fuels? But the price of doing this is the creation of another
problem, the disposal of radioactive waste from nuclear reactors. Will it be possible to harness
solar energy on a large scale, or should we cover the countryside with windfarms?



Then, in medicine, there are antibiotics, originally a miracle in the fight against infectious
diseases. Now, owing to overuse or misuse over the last fifty years, the microbes have adapted
to most antibiotics and fought back, so that there are few remaining effective antibiotics left.

Thus, remarkable advances can lead to unforeseen consequencies, and science is then called
upon to cure the problems it has created. Perhaps nowhere is this better illustrated than in
biomedical research which produces both new opportunities and problems, notably in the
applications of genetics and genetic engineering. Every year seems to bring something new:
genetic profiling, gene therapy, cloning, genetically modified organisms. Science appears to be
moving faster than society can appreciate its implications - it disturbs society.

'Genetic medicine' is advancing rapidly. First there are the hereditary diseases that arise from
defects in single genes - Mendelian diseases which I mentioned earlier. But there are much more
common ailments, hypertension, cancer, asthma, which affect people differently and are being
increasingly understood in terms of differential genetic susceptibility arising from an interplay
among a complex of multiple genes in the individual.

The opportunity of genetic testing creates diverse, unsettling difficulties. The isolation of the gene
for Huntington's disease - a Mendelian disease of later life - creates an ethical problem. It is
now possible to tell individuals at risk their exact likelihood of inheriting the disease. But is this a
useful advance when there remains no treatment for those diagnosed to carry the disease gene?
Is it therefore worth testing for? A similar dilemma exists for known risk factors on Alzheimer's
disease. The long term hope is that our present understanding of these diseases will eventually
lead to treatments.

Then there are other cases at the frontiers of research where information is incomplete and
imperfect. The obvious recent example is the outbreak of the BSE epidemic (mad cow disease)
among cattle where, as we now know, a new, quite unsuspected, type of infectious agent was
involved and where there was little information about transmissibility to different species (in this
case, from cattle to humans). Scientists had therefore to limit themselves to discussing
possibilities. This led some members of the public, and even I'm afraid, a few scientists, to put
forward some ludicrous theories, which achieved some publicity. The fact that, at a particular
time, science cannot provide an answer to a problem does not mean that anything is possible.
There are limits provided by existing knowledge.

The latest example to disturb the public is the use of genetically modified plants for food use, on
which, as I mentioned above, the Society produced a detailed report. Here there is a legitimate
debate on the benefits versus the risks of this technology. The latter are slight for humans, the
report concluded, but with possible dangers to biodiversity and the environment. These last
questions can be addressed only by monitoring, and by experiments and field trials. The benefits
are likely to come in the future. When one considers that the world population is expected to
reach 8 billion by the year 2020, it is clear that new approaches in crop and animal husbandry
will be needed to feed such a burgeoning population. Strains genetically engineered to produce
bumper yields or grow on marginal soils would reduce the need to destroy rainforests or drain
wetlands for farming. There is a possible green agenda here, waiting to be written.

But the general effect of the introduction of GM plants has been unsettling. The public asks why
do we need GM plants at all, why add to our traditional foods. Are they an unnecessary and
dangerous novelty foisted on us by multinational corporations? Moreover, in one well-noted



case, bioengineered soya products have been mixed with normal ones, allowing consumers no
choice and increasing public anxiety.

Above all, GM foods are seen by some as an unwarranted interference with nature. This time,
some would say, science has gone too far. I would rather say, too fast to absorb. The fears of
the public are legitimate, and it is up to us scientists to convey a real understanding of the issues
involved. We should remember that scientists and the public work from different cultural
viewpoints. Research scientists are used to an uncertain world where knowledge is incomplete,
and where trials and experiments are used to reduce the uncertainty. So I return to the general
theme of the necessity for engaging in debate and explaining the importance of science to
society, and, notwithstanding the problems it can bring in its train, why we continue to go
forward.

The Society

I have spoken at length about our role in engaging with a variety of audiences beyond the fold of
professional scientists, and have in the last passage illustrated the difficulty of doing this.
Nevertheless, the scientific community has a public duty to bring its expertise to bear on major
societal issues. The Royal Society, with its unique combination of scientific authority and
independence, is strongly committed to exercising national and international leadership in this
area.

But the Society's primary purpose is to promote excellence in science, and the foundation of our
existence is the process of identifying excellent scientists. Our work in policy advice and in
engaging with other audiences more generally grows out of the authority conferred on us by the
standing of our Fellowship and their extended network. Most of the Society's staff and nearly all
its money are devoted to promoting excellence more directly, through our research
appointments, Professorships, University Fellows, Conference Grants, International Exchanges.
To these we must add our Discussion Meetings, Library and Publications.

I would like to thank all the staff of the Society for their hard work which makes all these
activities possible, and the many Fellows who serve on Council and on our various committees
and who give freely of their time and experience to allow the Society to carry out its numerous
tasks.

The Officers of the Society make an essential contribution to its work. Without their
commitment, freely and generously made, we would be unable to carry out our wide range of
activities. They have also given me personally continuous and unstinting support and I thank
them all.

This day sees the retirement of the Society's Biological Secretary, Professor Peter Lachmann.
He has worked extremely hard and successfully for the Society, running our expanding
University Fellowship Scheme, improving the arrangements under which the Universities take on
our Research Professorships, and reforming our election procedures. His energy and
decisiveness have contributed to the Society in many other ways. Professor Lachmann has just
been elected to the Presidency of the new Academy of Medical Sciences, of which we have
great hopes as a unified and authoritative voice for academic medicine. He is thus moving to No
10 Carlton House Terrace, his third address in the Terrace, the first being at the Royal College



of Pathologists. Professor Lachmann is succeeded as Biological Secretary by Professor Patrick
Bateson, whom we welcome.

Two weeks ago we said farewell to Peter Cooper after twenty three years of service to the
Society, most recently as Deputy Executive Secretary. He has looked after our resources with a
careful and discerning eye, and his wide experience of so much of the Society's activities has
been heavily drawn up by staff and Fellows alike. We thank him for all he has done for the
Society, and wish him well in his new post of Director of Programmes at the Institute of Physics.

This year also marked Diana Chapman's 40th year in the Royal Society. She has served
countless Presidents, Officers and Executive Secretaries and is, perhaps, the member of staff
who knows more Fellows and more about the Society than anyone. She received an MBE in
the Queen's birthday honours and we all congratulate her.

This year I have not travelled as extensively for the Society as in previous years, but
nevertheless broken new ground, I believe, closer to home. I was invited to address the
Académie des Sciences in Paris and, together with the Biological and Foreign Secretaries, gave
accounts of the way the Society functions and of the range of our activities. We have very
recently had a return visit by a delegation from the Académie and have agreed on joint activities.

Finally, may I say how gratifying it was that, for the third year running, one of our Fellows has
won a Nobel Prize in Chemistry. This year it was the turn of Professor John Pople of North
Western University, formerly of the University of Cambridge, for his work on devising new
computational methods in Quantum Chemistry. He joins Sir Harry Kroto (1996) and John
Walker in (1997) - all for different aspects of the broad field of Chemistry. Professor Pople
shares the Prize with Professor Walter Kohn of the U.C. Santa Barbara, a Foreign Member of
the Society (as was last year's Laureate in Medicine or Physiology, Stanley Prusiner).

We, similarly, congratulate Professors Tim Gowers and Richard Borcherds on their Fields
Medals in Mathematics. The Society can congratulate itself on its perspicacity in originally
appointing Dr Borcherds to a University Research Fellowship and more recently to a Research
Professorship. We also congratulate Professor Andrew Wiles on his special award from the
Fields committee for his solution of Fermat's last theorem.

These major achievements remind us what the Society stands for: excellence in science.

Thank you.


