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The Royal Society

The Royal Society combines three different functions.

First, we are a learned society, established in 1660 to promote
the - then radical - values of modern science and, particularly,
the notion that knowledge about the natural world is best
obtained by careful observations and controlled experiment.
We do this by identifying and honouring high achievement,
disseminating new science through meetings and
publications, and, over time, acquiring and maintaining a pre-
eminent library and archive in the history of science. Our
function as a learned society is the foundation of everything
else we do, since it is the standing of the Fellows, and their
expertise, which gives the Society its authority.

Second, we are a funding body, using public and private
monies to support the best individuals to undertake the most
imaginative and far-reaching research, in Britain and
internationally. We do this through Research Professorships
and Fellowships, conference and research grants.

Third, we are, in effect, the Academy of Science for the UK,
leading the UK scientific community in its relations with UK
society, government and the scientific communities of other
countries. As part of this role we have a long history of
relations with other Academies and of international scientific
exchanges.

In each of these roles, the Society occupies a special niche. By
combining the three roles within one organisation, the Society
is in a particularly strong, I would say unique, position to
provide innovative and practical leadership to the scientific
community.

1999 landmarks

The year has seen major landmarks in all three of these roles.
As a learned society we were delighted to admit the 8000th

Fellow among the year’s intake of 42 new Fellows. To look

through the list of 8000 is to be reminded how much the
Society’s Fellows have contributed over the years to the
development of science. 

As a funding agency, we marked the 150th anniversary of the
start of the Parliamentary Grant-in-Aid - tangible and much
valued evidence of public support for science and for the
Society as an independent judge of science worth supporting.
The £1000 that we received in 1849 was increased to £5000
in1876, and reached £2 million 100 years later, in 1976; next
year we will receive almost £25M. Even allowing for inflation,
that is a substantial growth. We use this money, which is after
all only a small proportion of the total science budget, for
imaginative schemes and for areas of science we think
neglected.

As a national Academy, we have been involved as never before
in debate about the role of science in public policy; and on the
international scene in scientific aspects of global problems, for
example, population growth in the light of diminishing land
and water resources, the greenhouse effect and global
warming.

Publication: conferring authenticity

Before taking up this theme, let me illustrate how our diverse
roles interact. I mentioned that part of our function as a
learned society is to disseminate new science. The prime
means of doing this is the refereed journal, and it is well
known that the Society publishes the world’s oldest scientific
journal in continuous existence. Philosophical Transactions
was started by Henry Oldenburg, the Secretary of the Society,
in 1665. It is interesting to consider how and why this came
about. 

Scientists, then as now, wish to receive credit for contributions
and to win the esteem of their peers, just as do writers,
inventors, other originators and creators. While this may not
be the origin of an individual’s entering science, it does
become an important part of the motivation. The system,
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however, requires the sharing of knowledge as well as
ensuring priority of discovery or invention. Thus in the early
years of the seventeenth century - in what we now call the
scientific revolution - the method adopted was to
communicate with other scientists by ciphers and anagrams,
which registered the discovery without disclosing it
immediately. It could then be revealed in due course.

I would like to illustrate the friendly yet somewhat competitive
relation that existed between fellow scientists of that period by
showing slides of two letters, one from Christian Huygens to the
Royal Society and the second from Christopher Wren in reply.

The first slide is of an entry in the register book of the Royal
Society in 1669:

A cypher of Mons Christian Huygens de Zulichem,
containing an Invention of his which he not thought fit to
make publick as yet, but would secure to himself this way;
which he sent to the R. Society in a letter of his, dated Febr.
6.1669 (st.no) and exhibited to the said Society Febr.
4.166n/9.

a b c d e h i l m n o p r s t u y
5 2 2 1 4 1 2 3 3 1 3 2 2 3 2 4 1

Time seems to run backwards here, because the Netherlands
had already switched to the Gregorian calendar, while
England had not. Huygens’ cipher has been interpreted as the
construction of a convex lens out of two hyperbolic lenses.

Not to be outdone, Christopher Wren replied:

A cypher of Dr Christopher Wren’s, by him communicated
the same day to the R. Society and ordered to be sent to
Mons Huygens.

a b c d e f g h i l m n o p r s t v x y
7 4 4 4 12 1 5 610 7 1 7 9 2 6 2 7 4 1 1

We do not know whether Huygens actually succeeded in
interpreting Wren’s cipher, but we see here the rather friendly
relations between these two giants.

Oldenburg’s solution to ensuring priority while making the
discovery public, was to introduce publication in a dated
journal issued periodically, the Philosophical Transactions of
the Royal Society, the first of its kind. I quote from a letter he
wrote to Robert Boyle explaining his solution to the problem
of reconciling competitiveness and sharing new discoveries.

I acknowledge that the jealousy about the first authors of
experiments, which you speak of, is not groundless, and
therefore offer myself to register all those [experiments] you, or
any person, shall please to communicate as new, with that
fidelity, which both the honour of my relation to the Royal
Society (which is highly concerned in such experiments) and
my own inclinations, do strongly oblige me to.

So it began. But because so many questionable papers began
to be published on a range of subjects (even a report on geese
laying eggs in trees), Oldenburg began to be more selective
and to call on more knowledgeable colleagues, and even
competitors who were experts, for advice on the worthiness
of a paper submitted for publication. Thus began the
refereeing system and so a second function of the scientific
journal, namely conferring a degree of authenticity on the
published paper.

Thus the Society has an unparalleled record in promoting the
role of the peer-reviewed journal as the vehicle for sifting and
disseminating worthwhile science. This matters because I
believe strongly that, before rushing to tell the world about a
new finding, the scientist has a duty to make sure, so far as
possible, that he or she is right. The best way to do that is to
expose the finding to experts able to criticise the work. Of
course, not everything that is published is right, even in peer-
reviewed journals, but peer review is the best defence we have
against broadcasting error. Much mischief has been caused by
scientists seeking publicity for unreviewed ‘findings’ that
turned out to be seriously wrong, and the Society has had to
devote a great deal of time in the past year to the
consequences.

Promoting the Society’s values

This brings me to the Academy role. The Society was founded
to ‘improve natural knowledge’, but, although the pursuit of
knowledge lies at the core of our activities, we have never
confined ourselves solely to that. We have also been engaged
with the ‘useful arts’, to which I shall return, and with
promoting the values of science and bringing scientific
insights to bear on the formation of public policy. This has
dominated Council’s attention during the past year, but the
Society has always paid attention to the need for constructive
relations between ‘science’ and ‘society’. We willingly accept
the responsibility that falls to us, as the senior independent
scientific body in the UK, and indeed perhaps in the world, to
be fully engaged in such matters. We also recognise that the
issues are complex, that engagement with society is a two-
way process involving dialogue between different (though not
necessarily opposing) sets of values, and that we need to work
with many groups if we are to succeed in promoting the values
of science in a useful way.

Policy advice is a hazardous business, as anyone involved will
testify, but the Society’s special position, to which I have just
referred - notably its ready access to the best scientific advice
world-wide - means that we have a duty to get involved. Indeed,
we expect to increase both the scale and the vigour of our
already substantial involvement: new issues arise at an increasing
rate. Now that sequencing of the human genome is proceeding
apace in both the public and private sectors, the discussions
about patentability of gene sequencing and public access are no
longer theoretical, but have taken on an urgency. It is important
that basic information should be in the public domain.
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Policy advice is one way in which the Society gives practical
expression to its core values, summarised in its motto Nullius in
verba. The central tenet here underpinned the Scientific
Revolution and continues to underpin all of modern science:
respect for, and scrupulous attention to, empirical evidence.
The Society couples this with an emphasis on promoting
excellence in science, which embodies the idea that good
science can be identified. 

Making decisions: scientific knowledge, uncer-
tainty and political realities

A key feature of the policy-maker’s world is that decisions have
to be made, even when certainty is not available. And, as just
mentioned, the policy-maker has to take account not only of
objective facts but also of the art of the possible. But that does
not make science irrelevant. To say that objective scientific
evidence has no part to play in policy-making would be as
blind as to imagine that it is the only relevant consideration.

Moreover, we recognise that scientific advice must be based
on the best available knowledge at the time, and that later
experience may show that knowledge to have been
incomplete or defective. That is true about all advice. We still
have to make recommendations, and we still have to base
them on the knowledge we do have. This means stating
possibilities, with various degrees of probability if possible, but
also means rejecting ludicrous suggestions, some of which
surfaced during the BSE/CJD crisis.

I will not enter into the complex problem of risk assessment,
but there is a view which has emerged which is not helpful.
This is called the precautionary principle which originated in
discussions of environmental matters, but has spread more
widely. According to the precautionary principle, any new
activity in which a theoretical risk of some kind can be posed,
should not be undertaken, unless its outcome can be
predicted. This is no way to deal with uncertainty - it is a recipe
for stagnation. None of the advances which have transformed
our living standards and our health would have taken place if
we had followed the precautionary principle to the letter.
Taking some risk is indeed a necessary condition for progress.
However, in a particular situation, the public should be kept
informed of the facts as they are known, and the problems
fully faced. This may involve delays and difficulties, but in the
long run, openness is the best policy.

When faced with major uncertainties, the best course may be
to take actions that leave key options open. A good example
of this approach occurs in an important report that the Society
published in June this year on the implications of the Kyoto
accord for UK energy policy. In this report we argued that the
current state of alternative technologies would not allow the
UK to meet its Kyoto obligations on carbon dioxide emissions
without an input from nuclear. We also pointed out that
current plans for the obsolescence of nuclear power stations
meant that nuclear power, which currently supplies about 

14 000 MW of electricity (27% of Britain’s total electricity
supply), would supply only 4000 MW by 2015 and nothing at
all thirty years later. Alternative, non-nuclear, sources could,
conceivably, improve far more dramatically than even their
most enthusiastic advocates foresee, but it would be unwise
to plan the national power supply over the next few decades
on that basis. The so-called renewables, windpower and tidal
energy, and fuel cells and photovoltaics, important as they are,
may turn out to be only niche technologies, or for local
application. We, therefore, view with great unease policies
that appear unperturbed by the prospect of all nuclear
capacity disappearing from the UK by the middle of the next
century. Thus we argued in our report that the UK must keep
its nuclear options open, which means that decisions about
new power stations must be made in time to replace the
stations that will reach the end of their working lives in the
next two decades.

Scientific ‘fact’

There is a notion around that, since all men are equal, and all
people are entitled to think what they want, all thoughts and
value systems are therefore also of equal merit. This of course
is not true, but it is instructive to consider why it seems to have
gained a foothold in current thinking, apart from the general
democratisation of society, which has encouraged the
questioning of authority, irrespective of the source. 

Part of the reason, I believe, has to do with the status of
scientific ‘fact’. We all know that the frontiers of a discipline
are - by definition - full of uncertainties and false trails, and
that some of it is therefore provisional. It is the task, and the
fascination, of research to sort these things out, and it can
take decades or longer to deal with some of the uncertainties.
We also know that the science of the time sometimes gets it
wrong - what we believe at one time can be controverted by
subsequent evidence, for example that the atom was
indivisible. And we know that some things cannot be known:
the interviewer’s demand for a simple yes/no to ‘simple’
questions like ‘can you assure me, Professor, that this is
absolutely safe’ is an example familiar to many of us. 

But none of these uncertainties mean that science has nothing
concrete or definite to say, or that it can be labelled ‘mere
[unproven] theory’ and accorded equal billing with the ideas
of a crackpot flat-earther. There are huge areas of the natural
world where scientific insight is, for all practical purposes,
unequivocally established. Relativity may have superseded
Newtonian dynamics at extreme speeds and large masses, but
Newton is good enough to get you to the Moon and back to
within a few feet. There is more to science than uncertainty. It
seems that it is largely a misunderstanding or misuse of
Heisenberg’s Principle of Uncertainty in quantum mechanics
that has allowed this view to prevail, whereas the fact is that
the outcome of experiments at this level can be predicted with
certainty.



The Royal Society is determined, in this situation, to be
vigorous in promoting and defending what it stands for, its
core values. We are doing this in a great variety of ways, and
will do so with increased determination in the coming years.
As I said earlier, and also in my Anniversary Address last year,
we fully understand that engagement with society is a two-
way process and that science cannot be the sole determinant
of public policy; but we must insist that science does have
something vital to contribute and that policy-makers must
take account of relevant scientific insights.

The expert and society

The individual has to tread his or her way through competing
claims and values, drawing from each according to
judgements about their merits in order to make decisions
about the issues at stake. How are these judgements to be
made? Whom can we trust to give us reliable advice? In times
past there were clear sources of authority within society
whose insights could be trusted - the tribal elders, the priest,
the teacher, the professor, even parents - or at least, so it
seems at this distance. We probably have too simple a notion
of previous ages. But the concept of traditional authority has
been eroded. In some ways this is liberating, except that it has
opened the door to new sorts of tyrannies such as the coercion
of political correctness and the manipulations of some of the
single issue pressure groups. 

We need to think further about the role of the expert in
society. Independent experts of many different kinds are called
upon to serve public interests, usually without pay. They
contribute to the scientific enterprise by reviewing papers
submitted for publication, applications for grants, applicants
for promotion. They contribute to public life by sitting on
committees of inquiry, advisory panels of many different
kinds, a wide variety of bodies including the House of Lords. I
am deeply conscious that the Royal Society itself, and most
similar organisations, depend very largely on the willingness of
both Fellows and other scientists to give their time to
committees and working groups.

Such a tradition of public service is powerfully ingrained in
Britain, and in many other countries. It is also under threat. We
must nurture it, not take it for granted. 

One threat is quite subtle, and is an unintended consequence
of a policy that has been pursued by successive Governments
for nearly twenty years. That is the policy of encouraging ever
closer relations between academe and industry in order to
promote the aim of wealth creation, and so give a return to
the public whose taxes support academic work. This has led to
increasing numbers of scientists now having commercial links
as well as pursuing their publicly funded, academic research. If
commercial links of any kind, however tenuous, are held to
disbar an expert from giving objective advice, then the very
success of policies that enhance the role of the Science Base in
wealth creation makes it harder for policy-makers to access

scientific expertise: an opponent can dismiss the advice of the
expert as self-interested, without having to go to the trouble
of judging whether the advice is, in fact, sound. I am not here
criticising wealth creation policies. What I am doing is pointing
out that it is getting harder and harder to fill advisory panels
with people who are both expert and irrefutably disinterested.

Political realities being what they are, it is probably futile to
argue that a scientist can interact with a commercial company
without becoming an implicit advocate for that company. If
we are not to lose the public services of commercially aware
expert scientists, we will need to proceed by the route of
establishing panels whose expert members, collectively,
represent a balance between the main sets of interests at
stake, coupled with formal procedures for declarations of
interests. We have adopted this practice within the Society,
and it is becoming more common elsewhere.

Vested interests, of course, go wider than just commercial
interests. Representatives of specialised pressure groups - of
single focus groups - can have vested interests that run as least
as deep as any commercial interest: they are no more
necessarily neutral spokesmen for the public good than
anyone else. To whom are they accountable? To future
generations? If so, will they deny them potential benefits?

Accountability 

Those who get involved in public life have to consider the
question of accountability. Scientists are accountable, broadly,
to the society in which they live and work, which allows them
to pursue their inquiries and which often provides them, via
taxation, with the means to do so. This accountability requires
them to work as best they can and to stay within socially
determined boundaries, for example as to what is ethically
acceptable. It also requires them to take pains to be as
accurate as possible, especially when presenting their findings
to people without the technical expertise to criticise. Hence
the importance of submitting work to peer criticism before
making it more widely available. I have commented many
times this year on the damage that can be caused by ignoring
this precept.

These considerations apply equally to the gate-keepers of
science: those who decide what proposals are funded and
what results are published. I recognise, of course, just how
difficult it can be to identify good science, particularly at an
embryonic stage. The pressures of fashion and political
correctness that we experience today make it all the more
difficult. But these pressures must be resisted as best we can.
Neither science nor society are served by lowering standards
or distorting the values of science that I described earlier.

Much of science is conducted within established parameters -
what Thomas Kuhn called ‘normal science’. The established
practices of the scientific community are designed particularly
for this situation. Most of those who reject the norms of
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science - whether by ignoring the precepts of peer review or
by promoting way-out ideas - are wrong to do so. But, just
occasionally, a maverick is right - as in the case of TSE
(transmissible spongiform encephalopathies) - and the
existing paradigms are modified or replaced. More often, the
mavericks are wrong - as in the claims that HIV was not the
cause of AIDS. It is a real challenge for those who manage
science, for example as research directors, employers, funders
or editors - in effect, the patrons - to separate the misguided
from the truly innovative. The major insights in science come
from people who have the patience to develop an intimate
understanding of a problem, who have the space and the
freedom to take professional risks and who know how to
make creative use of the surprises that they encounter when
they do so. These are the people who make the enduring
difference. These are the people whom we must nurture
wherever we find them, even if they can be a nuisance!

The useful arts

I mentioned the Society’s engagement with the useful arts -
Francis Bacon’s programme for ‘the relief of man’s estate’. The
Society from its inception interested itself in the technical
processes of various crafts, trades and industries and set out to
collect information on them with the aim that this would not
only provide material for the studies of scholars, but also be of
practical value to craftsmen and artificers working in the trades.

Thus in the Society’s early years John Evelyn wrote a Discourse
on Forest Trees and the Propagation of Timber, William Petty
wrote on dyeing and tanning, and incidentally, designed a
twin-hulled boat - a catamaran - and Robert Boyle himself
wrote a paper entitled ‘the Goods of Mankind may be much
increased by the Naturalist’s Insight into Trades’.

This role has continued through the Society’s history. In the
eighteenth century the Society was asked (through the
President) to judge the merits of various competing
clockmakers in the quest for determining longitude. In the
nineteenth century we promoted the Challenger expedition,
which founded the new science of physical oceanography. We
were also closely involved in the management of the Kew
Observatory, the Meteorological Office and the National
Physical Laboratory - all institutions highly focused on practical
matters that also supported important fundamental research.
During this century we have published reports on a whole host
of useful arts - many ahead of their time - from work on food
and on grain pests during the First World War and offshore oil
and gas technology (1977) and solar energy (1980), via risk
assessment (1983 and again in 1992 and 1997) and
biosensors (1987), to the greenhouse effect (1989) and acid
rain (1990).

The Society is therefore committed, by conviction and by long
practice, to active involvement in promoting the useful arts.
We shall continue to do so, both by supporting useful research
and by giving advice about relevant policy. 

There is one art whose usefulness has been much debated - if
that is the right word! - over the past year or two. I have got
this far without explicitly mentioning genetically modified
plants, but I cannot avoid the issue. We have been accused of
many things during the year, including ‘breathtaking
impertinence’ for daring to review formally unpublished
experimental data, but from which conclusions were drawn
that were said to underpin anti-GM claims being vigorously
pushed by certain pressure groups. It was also said that we had
‘absolutely no remit’ to get involved. These accusations
entirely miss the point. We have been involved in the GM
debate, not because we have a particular mission to defend
the interests of biotechnology, still less because of vested
financial interests (as some have tried to impute), but because
of what I mentioned earlier: the Society’s twin concerns with
the values of science and with the useful arts. Where relevant,
the Society is determined that public policy should be based
on the best available science, rather than on propaganda or
emotion; and, where a new technology has the potential to
offer real practical benefits, the Society is determined that that
potential should be fully examined along with the possible
risks. In our work on GMs we are following the tradition of our
predecessors: it is of a piece with our history over the last 340
years. And we are committed to maintaining that tradition
with increased vigour and effectiveness in the years to come.

The Society

In this address I have emphasised the values the Society stands
for and its special role in the light of the many complex issues
facing modern society. I will say again that the basis for this
role is the high quality and independence of its Fellowship and
the work of the Society in promoting science in all its aspects.
This is not the place to enumerate all our activities over the
year since they are described in the Council’s Report to the
Fellowship and the widely circulated Annual Review.

I take the opportunity of thanking all the Officers, Council
Members and many other Fellows for the hard work they have
put in on behalf of the Society. The members of Council
deserve special thanks for bearing and helping with the heavy
agenda that now characterises Council meetings. I am also
grateful to others outside the Society who have helped us on
committees and in many other ways. The Officers, particularly,
carry a heavy load and give freely of their time and expertise.
The Treasurer on top of all his duties has carried through the
major report on Nuclear Energy to which I referred earlier, and
the Biological Secretary and Foreign Secretary have had a busy
time dealing with several biological issues affecting us all.

This day sees the retirement after a full term of five years of
Professor John Rowlinson, our Physical Secretary. By his
devoted attention he has revitalised our Publications Section,
and made it more profitable. He had earlier, with a former
Librarian, brought the formal history of the Society up to date
to the year 1989, and has contributed much to our activities in
the History of Science. But, perhaps above all, our counsels
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within the Society have benefited from his wide experience
and good judgement. He is succeeded as Physical Secretary by
Professor John Enderby, whom we welcome.

All the efforts of Officers and Fellows are made practical by the
essential contributions of the staff at Carlton House Terrace, and I
would like to express my personal thanks to all of them. This year
has seen a restructuring of the senior staff at the Society. Under
the Executive Secretary, there are now three Directors dealing
with the main functions of the Society; Programmes, Finance and
Administration, and Science Policy. We welcome Dr David Boak
and Mr Ian Cooper, respectively, to the first two posts, and are
glad to see Dr Peter Collins’s invaluable work on Science Advice
recognised by promotion to a senior post. These new
arrangements will, we expect, smooth the workings of the
Society, and will in no way diminish the role of the Officers in
leading the Sections for which they are responsible.

Inevitably in a staff as large as ours there are changes. Our
Librarian and Head of Information Services, Mary Nixon, is
leaving us soon for fresh fields; Robert Terry, Head of
International Exchanges, is moving to be Senior Policy Adviser
at the Wellcome Trust; and my own secretary, Christine Brock,
who has worked in many departments of the Society over 24
years, retires in February next year. We thank them and wish
them good luck for the future. 

The Foreign Secretary has again travelled far on behalf of the

Society. The Officers of the Society and senior staff met with
our counterparts in the US National Academy of Sciences in
Cambridge in the summer. These biennial meetings,
alternating between the two sides of the Atlantic, are
extremely valuable for exchange of views and information,
and sometimes lead to joint action: in this case to setting up,
under our joint auspices, a working group on GM plants and
World Agriculture, involving also nominated representatives
from the Academies of China, India, Brazil, Mexico and the
Third World Academy. A first meeting took place in London at
the Society in the late summer, and a second will follow early
next year.

The Treasurer has reported on the progress of Project Science,
our fund raising campaign, and on the initiatives this has enabled
us to undertake. It is, however, fitting that I acknowledge here
the large legacy left to the Society by a Fellow, the late Brian
Mercer. I particularly wish to thank Sir Hugh Ford for his help in
securing this legacy for us, and also the family for donating to us
the striking portrait of Dr Mercer by Salvador Dali. It will hang in a
Mercer Room we will create in his memory.

This is also the moment when I can thank the President’s wife,
who, as we know, has no formal role, but whose engagement
with the Society and some of its initiatives has helped both it
and me in many ways.

Thank you.
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