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update

Expanding university
provision

A consultation to open up opportunities
for towns and cities to bid for new univer-
sity campuses and centres of higher edu-
cation was announced by John Denham,
Secretary of State for Innovation,
Universities and Skills, on 3 March. Since
2003, 17 new higher education centres
have been opened or have had funding
committed. The Government wants to
accelerate the pace of development and
expects to have 20 more opened or agreed
over the next six years, subject to high
quality bids. Filled to capacity, the new 20
centres could provide study places for up
to 10,000 students.

The consultation will be led by the
Higher Education Funding Council for
England (HEFCE). The Government
wants to see more bids that successfully
mobilise the support of local people,
businesses and funding bodies includ-
ing local authorities and Regional
Development Agencies, all working with
universities and colleges to boost the
number of new centres.

Government funding for the new
centres will be allocated from HEFCE’s
strategic development fund. In the
Comprehensive Spending Review period,
£150 million has been set aside for this.
In addition it is expected that projects
will attract funding from other sources.

A draft consultation document will
be considered by the HEFCE board at its
8 May meeting. The formal consultation
document will then be issued at the end
of May. a

Ten year enterprise
strategy

Funding to establish a national network
of university enterprise clusters was
announced by the Government on 12
March. The National Council for Graduate
Entrepreneurship will receive additional
funds for this purpose as part of a pack-
age of measures announced in a 10 year
strategy designed to make the UK the most
enterprising economy in the world - and
the best place to start and grow a business.
The strategy sets out proposals for the
‘refocussing’ of the Small Business Research
Initiative (SBRI) which is now to be coordi-
nated by the Technology Strategy Board. It
will also investigate the role that innovation
vouchers can have in encouraging firms to
innovate in liaison with universities.
Enterprise: Unlocking the UK's Talent is
published jointly by HM Treasury and the
Department for Business, Enterprise and
Regulatory Reform. a
www.berr.gov.uk/enterprisestrategy |

Research Councils reject proposed RAE

replacement

Research Councils UK (RCUK) has
informed the Higher Education Funding
Council for England (HEFCE) that
the current proposals for replacing the
Research Assessment Exercise (RAE) are
unacceptable.

Although RCUK is supportive of
the move towards more impact-based
metrics in assessment, it does have two
specific concerns. First, the assessment
of impact proposed for science-based dis-
ciplines focuses solely on one dimension
- academic impact measured through
citations. RCUK argues that this is not
consistent with Government policy and
that other dimensions of research impact,
such as user-relevance and the benefits
to wider society, should also be included.
Second, RCUK questions the ‘twin-track’

assessment approach of a qualitatively

different method for science and non-

science disciplines.

RCUK recommends that consideration
is given to a unified approach across all
disciplines that:
¢ draws on a full range of discipline—

specific output metrics that measure

research impact across a range of
dimensions including academic impact,
user-relevance and societal benefit;

e uses ‘light-touch’ peer review to evalu-
ate those aspects of research impact
that cannot be captured using qualita-
tive metrics;

e uses expert opinion to select and
weight metrics on a discipline-by-
discipline basis.

www.rcuk.ac.uk/news/070220a.htm

STFC reviews programme

The threatened closure of Jodrell Bank
observatory has once again pushed the
funding shortfall at the Science and
Technology Facilities Council (STFC)
into the public spotlight. While Jodrell
Bank is run by Manchester University
and not the STFC, it carries out work

on some of the STFC projects currently
under review. Faced with a multi-million
pound ‘gap’ in resources over the period
of the Comprehensive Spending Review,
the Council is seeking to prioritise its pro-
grammes for the future.

On 3 March it released the advice it
had received from its Science Board and
subcommittees which had been con-
ducting a review of all STFC approved
programmes. This biennial exercise is
aimed at guiding the future evolution
of STEC’s programme by evaluating the
scientific priority of each project, facility
or activity and assessing its likely future
productivity.

The release has been followed by an
online consultation process which closed

priorities

on 21 March. Over 1250 comments were
received. These are now being reviewed
by a number of small panels - represent-
ing specific research areas — who will
make recommendations.

They are not being asked to repeat the
programmatic review, but to comment
on the outcome and to suggest how to
implement it within the financial con-
straints. The STFC says they could make
suggestions about the need to maintain
a viable programme in particular areas
of this committee’s programme through
limiting or sharing costs or — in critical
areas — by reducing support for other
projects in another area. This advice will
be sent to the Particle Physics, Astronomy
and Nuclear Physics Science Committee
(PPAN) and the Physical and Life
Sciences Committee (PALS) — and to the
Executive. It is planned that the output
from the panels will be made public. O

www.stfc.ac.uk/STFCConsultation/

comment.aspﬂ

‘Science’ back in remit of select committee

The Government has recognised the
importance of cross-departmental scrutiny
of science by the House of Commons by
agreeing to change the new name of the

former Science and Technology Committee.
On 11 March, the body formally became
the Innovation, Universities, Science and
Skills (IUSS) Select Committee. a

Webcasts of Sir David King presenting his valedictory lecture to the 30th
anniversary meeting of the Foundation for Science and Technology, and of Lord
Sainsbury setting out details of his review of Government science and innovation
policies, can be viewed on the Foundation’s website at www.foundation.org.uk |
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reflection

he Foundation has evolved from its
Tearly beginnings as an umbrella body

for learned and professional socie-
ties to a debating forum bringing together
parliamentarians, Whitehall officials,
business leaders and the research com-
munity. The Peers who established the
Foundation in 1977 cleverly wrote into
the constitution that it should be a neu-
tral body and that the President of The
Royal Society, the President of The Royal
Academy of Engineering and the Chairs
of all the Research Councils should sit on
the Foundation Council. Over time the
Foundation debates have focussed on pol-
icy issues that have a science, engineering,
technological or medical element.

Since I became Chief Executive, I have
tried to time the debates to coincide, where
possible, with key Government policy deci-
sions. In this issue Sir David King’s val-
edictory lecture is summarised (see pages
17-21). The Foundation hosted the lecture
to celebrate his time as the Government
Chief Scientific Adviser (GCSA). Sir David
and his predecessor, Lord May of Oxford,
emphasised the importance of science
advice in policy decisions. The Foundation
has organised many meetings to assist the
GSCA and departmental Chief Scientific
Advisers in raising awareness of key policy
issues that have a science element. It is sad
that this issue also includes an obituary of
Professor Howard Dalton, the former CSA
at the Department for Environment, Food
and Rural Affairs. Howard was a great
supporter of the Foundation.

A wide range of issues

During my time as Chief Executive I

have been able to organise debates on a
wide range of issues but there are some
that particularly stand out. In October
2000 the Foundation brought together
researchers, politicians, religious leaders
and others to debate the value of research
on stem cells. This was held just ahead of
the free vote in both Houses of Parliament
at which the regulation of stem cell
research was agreed.

A succession of meetings have been
held on climate change, related energy
policy and how governments should
respond: Sir David King saw this as the
most important issue facing government.
Sir David presented the ninth Zuckerman
lecture in October 2002, hosted by the
Foundation, on the subject of climate
change - the printed lecture was reprinted

FST JOURNAL >> APRIL 2008 >> VOL. 19 (7)

The Foundation celebrates thirty years

A neutral forum for debate and

Dr Dougal Goodman FREng, Chief Executive

many times and it was pleasing to see a
pile of them in the corner of Sir David’s
office to give away to his visitors.

In November 2005 the Foundation
brought the Hon James Connaughton,
Chairman of the Council of
Environmental Quality and the sen-
ior environmental adviser to the US
President, to London for a debate with
Sir David on the respective US and UK
positions on climate change. Around the
debate, two days of visits were arranged
for Mr Connaughton - these proved to
be very useful and influenced the debate
at the Montreal Conference of the Parties
held soon after the debate. In November
2006 the Foundation was fortunate to per-
suade Lord Stern to present his report on
the economics of climate change.

Lord Philips of Worth Matravers spoke
about the key recommendations of the
inquiry he chaired into the BSE outbreak
- this happened to coincide with the
start of the 2001 Foot and Mouth Disease
outbreak. At the meeting Sir David King
instead of discussing BSE gave a fascinat-
ing description of the speed at which
new cases of FMD were being identified
and the arguments for culling of cattle in
neighbouring farms to stem the growth of
the epidemic.

Lord Sainsbury of Turville has been
a regular speaker as science minister
and, in November, outlined the results
of his review of science and innova-
tion in Government, The Race to the
Top. Representatives of the Government
departments most involved with fund-
ing science and innovation - particularly
Sir Keith O’Nions of DIUS and John
Kingman of the Treasury — have also con-
tributed to the Foundation’s meetings.

From time to time meetings have had
an international dimension. Professor Silas
Lwakabamba enthralled the audience in
May 2004 with his description of setting up
from nothing the Kigali Institute of Science,
Technology and Management in Rwanda.
The Rt Hon Hilary Benn, then Secretary
of State for International Development,
also spoke at the meeting. And in March
2007 Sir Gordon Conway, CSA at the
Department for International Development,
and Aleke Banda, a former Finance
Minister from Malawi, spoke about the
stark choices faced by developing countries.

Jointly with The Royal Society of
Edinburgh the Foundation organises a
meeting each year in Edinburgh and recent-

ly one in Glasgow. These meetings are
often preceded by a workshop. Topics have
included the Common Fisheries Policy and
its implications for Scotland, the impor-
tance of research skills for the Scottish
economy and the issues of drugs, alcohol
and health (held in Glasgow). In 2001, a
meeting was organised at Cambridge on the
management of risk, as part of a short pro-
gramme at the Isaac Newton Institute for
Mathematical Sciences.

International cooperation

Finally I will mention one other event
which is close to my interests after my
many years working in the oil industry
for BP. In October 2005 the Foundation
organised a conference for 300 partici-
pants on cooperation between the UK
and Norwegian oil and gas industries.
The conference was opened by the King
of Norway, HM King Harald V, and His
Royal Highness Prince Philip the Duke
of Edinburgh. It was closed by the energy
ministers of the UK and Norway.

Reports of all the Foundation events
are recorded on our website, www.
foundation.org.uk. Iam very grateful
to our note takers for succinct, impar-
tial record notes of our meetings — Sir
Geoftrey Chipperfield, Sir Crispin Tickell,
Sir David Omand and Jeff Gill. Papers
from the speakers are published in the
Foundation’s journal, FST Journal, edited
by Sir John Maddox and ably pulled
together by the Production Editor Simon
Napper. The journal is published on
the website and sent to 1,500 contacts
in Parliament, Whitehall, the Research
Councils, devolved administrations, busi-
ness and academic leaders.

I must not finish without thanking
Keith Lawrey for organising events and
publishing a newsletter for over 150
learned and professional societies that are
members of the Foundation.

As Chief Executive, I have benefited
greatly from the efforts of my predecessor,
David Hall OBE, to establish the dinner/
discussions on a firm footing and the
Foundation on a sound financial base.

I am very grateful for the support of
the Council of the Foundation, particu-
larly the Foundation Chairman, the Earl
of Selborne KBE FRS, and President, the
Rt Hon the Lord Jenkin of Roding, and to
the many members, sponsors and grant-
giving bodies who have supported the
Foundation financially. a



sainsbury review

Creating the conditions for the UK to compete in the global economy was the theme of the Sainsbury
Review of Government science and innovation policies. The final report was discussed at a meeting
of the Foundation on 14 November 2007.

The Race to the Top - the UK can
be a winner

hen Gordon Brown asked me to
Wreview the Government’s science

and innovation policies it was in
the context of competition from low-
cost, emerging economies. He is very
concerned — and I think rightly — that if
we do not have a clear view on how to
compete with countries like China (where
wages are just 5 per cent of those in the
UK) then we are in danger of seeing a ris-
ing tide of protectionism.

We say very simply in the report
that company strategies based solely on
low cost will fail, producing a race to
the bottom with emerging economies.
Instead, we need to create the condi-
tions for industry to restructure into
high-value goods and services and so
compete with emerging economies in
a race to the top. The economy has
already begun the move into high-tech
manufacturing and knowledge-intensive
services. In 1993, 36.4 per cent of the
added value in the economy was in
high-tech manufacturing and knowl-
edge services. By 2002 that figure had
gone up to 40.5 per cent.

The Race to the Top requires
Government to refocus support for indus-
try on knowledge generation, innovation,
education, training and infrastructure
development — technological infrastruc-
ture development particularly — and
to remove barriers to innovation and
growth.

It is important that we understand this
is a major challenge to our economy — we
need to prioritise expenditure on policies
which enable us to create conditions for
industry to move up the value chain.

The knowledge economy

Let me highlight a few elements of the
review. First, we continue to have a
remarkable record of discovery and this
is a major asset in the global knowledge
economy. In 2005, the UK was ranked
second to the USA with a 9 per cent share
of world scientific papers and 13 per cent
of citations. We also produce 13 per cent
of the most-cited one per cent of papers
and we have a very consistent perform-

The Lord Sainsbury
of Turville, Chair of
the Sainsbury Review,
joined J Sainsbury plc
in 1963 and served

as Finance Director,
Deputy Chairman and Chairman
before he left the company and was
appointed Minister of Science and
Innovation at the DTI. He served
in this post from July 1998 until
November 2006 — one of the longest
serving science ministers.

ance ranking — second in the world in
seven of the 10 disciplines.

Next, our innovation performance
is better than commonly thought. The
two measures which are commonly used
are R&D as a percentage of GDP and the
number of patents. Superficially, our
performance looks rather unimpressive
but when you investigate those figures
a different picture emerges. We have a
number of industries which are extraor-
dinarily successful internationally, but
which undertake very little R&D: an
obvious example is financial services
which plays a big part in our economy.
We have one or two — oil and gas for
example — where a great deal of R&D is
carried out, but as a percentage of rev-
enue this is actually very small. We also
have a number of successful industries
under foreign ownership and the R&D
is not done within the UK. Once those
adjustments are made, it is clear that
the relevant industries are performing
well both on patents and the amount of
R&D.

In this context there has been a
remarkable change over the last 15 years
in knowledge transfer from our universi-
ties. In the last 18 months there have
been six spin-outs which have been
acquired for £1.8 billion. So the old story
that our universities are ivory towers
without knowledge transfer is simply no
longer true. We are also seeing the growth

David Sainsbury

of high-tech business clusters around our
world-class research universities.

Capital investment

The review also looks at the way ven-
ture capital is invested. Specifically, we
commissioned research that compared
spin-off companies from universities in
the UK against the record of universi-
ties in the USA, in terms of the amount
of venture capital they were attracting.
Stanford is probably the best exam-

ple in America, while Wisconsin and
Washington come about 15" and 16", so
we compared British universities against
these examples. There are probably
eight or nine British universities that
come within those limits. The overall
conclusion of this piece of research was
that UK universities are now produc-
ing spin-off companies of an equivalent
number and quality to the USA’s top
institutions.

There is also a very good correlation
between money invested in or around
universities and the RAE scores of those
universities. So the answer to the ques-
tion ‘what value do we get from the basic
research we do?’ is that ‘this is what com-
panies want, and that’s why they locate
around our world-class research univer-
sities> That should not be a surprise. If
you look at the universities in America
that have high-tech clusters around
them, they are places like MIT, Berkeley
and Stanford — all world-class research
universities.

Then there is the balance between the
basic and applied research supported by
Government. Ministers are continually
encouraged to focus on one or the other.
In fact, we need both. It is very important
to support world class research in our
universities, but at the same time to sup-
port the work of the Technology Strategy
Board (TSB) in supporting collaborative,
user-driven R&D.

Now if there are 100, or 110, universi-
ties they should not all be expected to
do the same thing. What one wants is
a diversity of excellence and there are
important missions both for research
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universities and what we call, not very
elegantly but I think rightly, ‘business-
facing’ universities.

Recommendations

Given that background, we made a
number of recommendations which can
be grouped under five headings.

The first is to give a leadership role
to the TSB. It has already been very
successful and is now an executive, non-
departmental public body which can
recruit widely and not just from the civil
service base. It has a very good chairman
under Graham Spittle of IBM and has just
recruited a chief executive, lain Gray, from
Airbus UK. T think it can perform a very
good role in providing technological lead-
ership, particularly in the field of user-
driven research. That is necessary because
inevitably different parts of Government
get involved in these issues and there is a
real risk of them all going over the same
ground. We can coordinate the effort bet-
ter and industry can relate to one body.

Second, we want to build on our suc-
cess in knowledge transfer and there are
four areas where we can take the agenda
forward. We want to see the Higher
Education Innovation Fund awards
moved to a formulaic basis and the extra
money allocated should be directed to
the business-facing universities. While
competitions may focus minds on what
people really want to do with this money
(as opposed to just doing more of the
same), it is not a good strategy for the
long term as it provides no security for
those undertaking the work. We also
think that HEIF can work more closely
with SMEs. We want clearer targets for
knowledge transfer from the Research
Councils — not moving them away from
basic research, but making certain that
related commercial opportunities are
pursued. We want to double the number
of the knowledge transfer partnerships
(KTPs) which provide a very good mech-
anism for bringing universities and small
businesses together. We do not, however,
want to see a large number of new initia-
tives; instead we want more resources for
those that already exist.

We think there is also an opportunity
to achieve knowledge transfer by involv-
ing Further Education colleges. This
would be very good for raising the level
of teaching in these places, as well as
providing a convenient way for small
businesses to enter knowledge transfer
networks.

Enhancing teaching

Third, there should be a major campaign
to enhance the teaching of science and
technology in schools and universities.
One of the most difficult challenges we
encountered was in trying to identify how
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science and technology are actually being
taught in schools (and indeed in universi-
ties) because there is a great deal of myth
circulating about it. Figures are inconsist-
ent and it has taken a long time to devel-
op a coherent picture. For example, there
was an appalling drop in the numbers tak-
ing mathematics in 2003, but this was due
to the introduction of an AS level which
was far too long and which could not
possibly be covered by the students. The
situation has been corrected and numbers
are rising again. There is a danger that if
anything like this goes wrong people say
‘well young people do not like doing dif-
ficult things and working hard’ but it had
nothing to do with that.

A few years ago, the numbers studying
further maths were going down steadily.
Once again, it was claimed that this was
because young people did not like work-
ing hard on difficult subjects. The actual
reason was that it was not offered in many
schools because there were not enough
people capable of teaching the subject. An
online scheme, with mentoring, was intro-
duced and the numbers started to improve
rapidly. Not only have we now recovered
lost ground, we have progressed further.

Currently, a major problem area is
physics where we have seen a 20 year
decline in the number of people taking
A-levels. When you look back over those
20 years it is obvious what the problem
was — the introduction of ‘double science’
which almost squeezed physics out of the
curriculum. In many cases this subject
was taught by someone not qualified in
physics and it is very difficult to enthuse
students without a good teacher. The
answer is that we now need many more
qualified physics teachers. We also want
to see an increase in the number of young
people studying triple science, because
that seems very important. In addition,
we have to improve curriculum develop-
ment for teachers.

Now at university the numbers study-
ing science and technology are going up
as a percentage of the total. That conceals
a major problem. In a number of subjects
— chemistry, engineering and technology
— there has been a fall while the very large
increase has come in three areas: forensic
science, sports science and psychology.
This shows a serious mismatch between
what young people are studying and their
future job prospects. The answer must
be better careers advice. There has been
a lamentable decline in careers advice in
schools and we need to make that right,
particularly in professional or vocational
areas. The Higher Education Funding
Council for England (HEFCE) should
examine — and report annually on — what
is actually happening in universities, what
industry believes the problems to be,
integrating that with information about

sainsbury review

where graduates go and what salaries they
command.

The role of Government

Fourth, there is the role of Government
departments. We want to see innova-
tion embedded in departmental stra-
tegic objectives. We want to see the
Department of Innovation Universities
and Skills (DIUS) produce an annual
report highlighting exactly what is hap-
pening across Government in the area of
innovation. In this agenda, procurement
is extremely important. The problem lies
not in deciding what needs to be done,
but rather in getting departments to
undertake a process of business transfor-
mation so that it is carried through prop-
erly. That I think is now taking place.

We also want to see the Small Business
Research Initiative reformed and man-
aged by the TSB. We have already tried
to introduce this programme twice, each
time without success. We now under-
stand why it has not succeeded and hope
to remedy this by giving the TSB adminis-
trative responsibility for it.

The final point concerns regula-
tory bodies. Take the Office of Gas and
Electricity Markets (OFGEM) for example
and look at research on the National Grid:
we actually reached a point where no
research was being done. At that point,
they recognised there was a problem
and research has now gone up to £6 mil-
lion. But there is a huge investment pro-
gramme in the Grid and a great deal of
technical change to deal with things like
renewable energy. I just cannot believe
that £6 million is the right figure: we need
to include innovation in the terms of
reference of these bodies so that they do
not focus solely on reducing short-term
consumer prices.

We also believe that the RDAs can do
more on science and innovation and in
particular should focus on knowledge
transfer partnerships, high-technology
clusters round world-class research uni-
versities and the nationally specified Proof
of Concept scheme.

A record of good progress

The UK has made good progress in recent
years in responding to the challenge of
globalisation and upgrading its industry.
But China and India will not be content
to remain low-cost manufacturers for the
world: the reason being simply that there
is not much money to be made. They are
determined to become high-tech, value-
added manufacturers. Yet it is realistic

for the UK to aspire to be a global leader
in science and innovation, and we can be
one of the winners in the race to the top —
but we have to move very fast. a
www.hm-treasury.gov.uk/media/5/E/|
bainsbury_review051007.pdf
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Implementing the recommendations
- the Government’s role

he essence of this report goes
Twell beyond simply the R&D

and technology contributions to
innovation. It calls for a more coher-
ent deployment of assets. We are now
beyond the Comprehensive Spending
Review (CSR), in which we achieved the
highest ever level of investment in sci-
ence in real-terms and I do not doubt
that the Race to the Top — the Sainsbury
Review — helped greatly in arriving at
that settlement.

While some of its recommendations
are not primarily dependent on budget
increases (these are cultural changes and
concern the way in which we go about
our business) many are. The outline
increases to the Research Councils pub-
lished in October gave an overall 2.7 per
cent real-term increase per year. That is
about 5.5 per cent in cash terms, year-
on-year. Looking in more detail, the
Medical Research Council has a 30 per
cent increase over the CSR period. This
is due to the adoption of the Cooksey
Review recommendations for increased
funding of translational research. There
are also very significant increases in the
English national NHS budget for the
National Institute for Health Research
(NIHR). Together, these increases
will fund a higher level of translation.
However, the basic research in the MRC

Sir Keith O’Nions FRS

was Director General,

g Science and Innovation,
at the Department for
Innovation, Universities

and Skills (DIUS) until March
2008. Sir Keith has held academic
positions in the Universities of
Oxford, Columbia and Cambridge.
He was Chief Scientific Adviser

to the Ministry of Defence from
January 2000 to July 2004.

is fully protected. This is an exceedingly
important message: this is an increase,
pro-rata, in basic research plus a signifi-
cant increase for translation.

A significant part of these very sub-
stantial increases for Research Councils
goes into full economic costing, i.e.
maintaining the sustainability of uni-
versities. Next year about £180 million
extra goes from these budgets into uni-
versities. By the end of the CSR it will
be a further £300 million. Sustainability
has been a pillar of Government policy.

Achieving a balance
The Technology Strategy Board is an
extremely important part of striking the

Keith O’Nions

balance between user-defined research —
or applied research if you like — and the
more university-based basic research.
For this strategy to succeed, and if the
Race to the Top recommendations in
this area were going to have effect, it
was necessary to get significantly more
money to the TSB and that has hap-
pened. £180 million co-invested from
RDAs, £120 million co-invested from
the Research Councils and a substantial
increase in the TSB budget are very wel-
come.

Many of the recommendations in
Race to the Top are budget-dependent
and relatively straightforward to imple-
ment. We are making a third attempt
to establish the SBRI (Small Business
Research Initiative). This involves the
adoption of a US model which has been
running for 20 years. David Sainsbury
has now set targets for Government but
these will not be achieved unless there
is ongoing persuasion through the TSB
and I suspect there will need to be some
ministerial support as well. But it is the
right thing to do — there is a big prize to
be won. Boosting the supply of people
with STEM-skills (Science, Technology,
Engineering and Mathematics) will not
happen without continuous attention
and coercion: it is not just a matter of
money.

Medical Research Council (MRC)

Total Science Budget

Arts and Humanities Research Council (AHRC)

Biotechnology and Biological Sciences Research Council (BBSRC)
Economic and Social Research Council (ESRC)

Engineering and Physical Sciences Research Council (EPSRC)

Natural Environment Research Council (NERC)

Science and Technology Facilities Council (STFC)

12

22
19
19
30
17
14

17.4

Increase in allocations to Research Councils
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DIUS

While the Review was being carried out,

the Office of Science and Innovation was
part of DTT. We now have a Department

sainsbury review

where higher education, post-18 skills
and science innovation have been
brought together. Of £17 billion, sci-
ence innovation is actually the small-
est component of that Department’s
budget. Within a year, DIUS will pro-
duce a report on the implementation of
Sainsbury. It will also look at its own
strategic objectives and it has already
started work on that.

Whether this will result in new policy
remains to be seen, but in a Department
where skills, higher education, science
and innovation are drawn together the
question inevitably arises as to whether
the present set of policies around skills,
training and education offer the best
support to innovation. Also, is there
a role for Government in supporting
innovation management? Many people
think process-driven innovation is not
a place where governments should get
involved, but perhaps there are areas
where it should. I do not have any
immediate answer: the relevant discus-
sions will need to take place. a

A leadership role for the universities

Race to the Top — this is the way for-

ward for the UK economy in general
and the knowledge economy in particular.
We accept everything in the report and the
major recommendations. We agree with
the new role for TSB; we are quite clear on
our support for knowledge transfer and
in enhancing the teaching of science and
technology.

The university sector itself has changed
dramatically in recent years, not only in
terms of performance indicators like spin-
outs, licensing, etc — the culture has also
changed completely. Academics embrace
the concept of knowledge-transfer, they
recognise it as a central plank of their activ-
ity, they want to do it. We are very pleased
with the report’s recognition that universi-
ties are at the centre of this activity — and
not all countries, not even all first-world
countries, would articulate that so clearly.

| he universities agree completely with

‘Business-facing’
We are comfortable with the descriptions
‘research-intensive’ and ‘business-facing’
and the recognition that they are not
mutually exclusive. It is really important to
have a positive label for universities that are
not research-intensive, one which articu-
lates what they do and what they give to
their locality and their sub-region.

We believe that SMEs represent a real
challenge in terms of integration within
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the university’s mission. There are some
good examples of work though — the uni-
versities in Bristol have set up the Bristol
Enterprise Network precisely to draw SMEs
to the university sector. Its purpose is to
provide easy access for high-tech SMEs to
the knowledge, expertise, experience and
equipment available within the partner
organisations in the network, including the
University of Bristol. So it is not just con-
cerned with SME links to the university, it
is also about links between SMEs. The net-
work provides information and it organises
‘speed dating’ Participants spend two
minutes with each other, asking each other
what they do. We also have evenings in
the University where we show SMEs what
we do and we give them training and

Eric Thomas

development opportunities.

Universities must provide more training
and education in enterprise, entrepreneur-
ship and innovation in their undergraduate
and postgraduate curricula. We should
have credit-bearing modules in this area
for undergraduates (some engineering fac-
ulties already do) and we need to produce
graduates who embrace and understand
enterprise and innovation.

We need to offer support to high-tech
clusters around research-intensive universi-
ties. A good example is the cluster of pho-
tonics companies around Southampton:
photonics is one of Southampton
University’s major strengths.

On the international stage, we can add
capacity to innovation by working with
global partners. Today there are problems
that even individual countries cannot tack-
le on their own — they need the resources
of others. There are, of course, intellectual
property complications of working across
countries.

Universities should work on innovation
in the public sector as well as the private.
The classic partner here is the NHS where
there is incredible innovation — orthopae-
dic surgeons developing new tools, new
materials, new equipment, for example
— it is not just drugs. Yet we are not yet
exploiting this fully, although I know the
NHS is very focussed on encouraging
innovation.
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Secondary and further education

We are very supportive of extending this
activity into further education. FE is the
most under-valued part of our educational
firmament and anything we can do to
make it more valued and to stimulate it is
very important.

I would like to make a couple of obser-
vations about improving teaching in sci-
ence and technology. I think diplomas
offer a real opportunity to re-engineer
the 14-to-19 educational experience.
Universities should embrace diplomas
because they can actually make a real dif-
ference to the curriculum. They are not
about dumbing-down, diplomas are an
opportunity.

For the first time this year we have
had to change our chemistry and physics
departments into ‘selecting’ departments,

rather than ‘recruiting’ departments. We
had to take an additional 60 physics stu-
dents because the department over-offered.
The message that science is ‘good to do’

is getting out. However, we have invested
about £130 million in this area over 10
years. We now have excellent teaching labo-
ratories for physics and when youngsters
see them, they want to come to Bristol.
Now the number of universities that can
actually make that investment is limited. Is
a concentration of facilities inevitable in
order to allow that investment to take place?

The RDA view

There are Regional Development Agencies
in this country that work very closely with
Higher Education. The highest invest-
ment priority for the South West Regional
Development Agency lies there. There are

science parks in Plymouth, in Exeter and
one in north Bristol — this has involved an
investment of £30 million.

With their budgets in real terms
decreasing, though, RDAs will not have
the capacity to fulfil this task. While RDAs
understand its importance, they are up
against a significant budgetary constraint.

The universities will provide leader-
ship — that is the job of vice-chancellors.
But the Vice-Chancellor of Cambridge,
Alison Richard, referred to the term ‘inno-
vation ecosystem’ used in this report. She
reminds us that ecosystems are diverse,
complex and non-linear: this can result in
fairly chaotic outcomes from what appear
to be sensible interventions. We need lead-
ership, but we need to take care that the
flowers bloom as well as providing a direc-
tion for innovation. a

Speaking in a language that
business can understand

he business community believes the
Sainsbury Report sets out the cur-
rent state of innovation in the UK
economy.

Alison Richard was right that the
choice of the phrase ‘innovation eco-
system’ in the report is significant. Her
comment, on the difference between
something dynamic and varied and some-
thing orderly and linear, is very relevant
to the CBI, because the innovation of our
member organisations involves design,
research, effective marketing, consumer
insight, software development and appli-
cation prototypes, testing and refinement.
It is very varied and diverse and by no
means linear.

This notion of an innovation ecosys-
tem takes us into a new realm. So does
the emphasis in the report on service
sector innovation. If the service sector
accounts for 70 per cent of the UK econo-
my, we need a language that is meaningful
to these businesses and we need metrics
which capture what they do. We have not
had that in the past.

The real issue

For too long ministers, politicians and
other commentators, both here and across
the European Union, have said that we
need to spend more on innovation. Now,
we may well need to spend more, but in

a targeted fashion. The R&D scoreboard
shows that for our best-performing R&D
companies, the growth in spending is at
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least as good — and in many cases out-
paces — the best of our international com-
petitors.

The Technology Strategy Board should
now provide, in our view, the critical
accelerant for technology development.
We have always envisaged a TSB with a
mission somewhat similar to the DARPA
(Defense Advanced Research Projects
Agency) approach in the USA, seeing this
as a model in terms of focus, dynamism
and engagement with business.

We believe that the TSB will eventu-
ally need around £600 million per year of
funding, rather than a third of a billion

John Cridland

as at present, if it is both to sustain col-
laborative research projects and enable the
pilot innovation platforms to reach criti-
cal mass.

Science teaching

I think everything that David Sainsbury
had to say about science teaching and
skills has struck chords with the business
community. We have made ourselves
unpopular in some quarters by empha-
sising this ‘crisis in science’. We do not
apologise for calling for greater urgency
and the danger is that collectively we will
not live up to the level of ambition that
David has set out. There is so much that
we need to change, and change rapidly,
in areas that are not easily susceptible to
such change. The problem is — with no
disrespect to those in that profession who
have a very challenging job — the baseline
is in a dire state. We need to sort out
careers education and guidance before we
can satisfactorily sort out STEM. We also
need to make a greater effort to get many
of our young people studying triple sci-
ence because we believe that is where the
rot originally set in.

Finally, notwithstanding the helpful
trend in broader science studies in univer-
sities, there are still issues to be addressed.
We may need to look at some new and
innovative approaches to supporting
STEM undergraduates. In particular
we have suggested that bursaries will be
needed. a
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engineering and climate change

Engineering will play a major part in tackling climate change. A dinner/discussion at the

Royal Society on 16 October 2007 looked at some of the key issues.

Engineering a response to
climate change

causes and consequences of climate

change. Thanks to the IPCC and
many other scientific organisations, our
levels of confidence in the links between
anthropogenic emissions, the concentra-
tion of greenhouse gases in the atmosphere
and the increase in global temperatures are
much higher than 10 years ago.

We now have ‘virtual certainty’ that past
greenhouse gas emissions will increase the
global mean temperature over the next few
decades and also that continued greenhouse
gas emissions — at or above current rates
— are very likely to produce further signifi-
cant warming and induce other changes in
the global climate system during the 21st
century. We also know it is ‘very likely’ that
extreme weather events, such as heatwaves
and heavy rainfall, will become more fre-
quent. There is more to do on the scientific
front, but there is a broad scientific accept-
ance that the risks to our planet — and to
human activity — are considerable.

Science has done much to establish the

Practical options

Scientists and engineers are presenting

policymakers with real, practical options

for reducing greenhouse gas emissions.

For example, Bob Socolow at Princeton

has suggested 15 practical options that

would each reduce carbon emissions by
one billion tonnes each. The most impor-
tant of these would reduce carbon emis-
sions sufficiently to stabilise atmospheric

CO, at safe levels by 2050, compared with

‘business-as-usual’ projections:

o increasing the fuel economy of two
billion cars from an average of 30 to 60
miles per gallon;

o replacing 1400 coal-fired power sta-
tions with natural gas fuelled ones;

« replacing 700GW of coal power with
nuclear fission (twice the current ca-
pacity);

+ adding two million, IMW wind tur-
bines (50 times the present capacity);

« installing 700 times the current global
capacity of solar panels; or

o creating 3500 ‘Sleipners’ for geological
disposal of CO,. (Sleipner is the Statoil
gas field in the North Sea where about
2,800 tonnes of carbon dioxide are
separated daily from the gas produc-
tion and then injected into the saline
sandstone aquifer formation, rather
than released to the air.)
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Among the other possibilities, carbon
capture and storage (CCS) is one of the
more exciting emerging technologies.
The concept is that we can capture 90 per
cent of the emissions from coal- or gas-
fired power plants and store them safely
and permanently underground. CCS is
expensive, but we may have to do it.

Biofuels is another technology that we
urgently need if we are to improve global
energy security. The switch from food to
fuel — using first generation biofuels made
from food crops — has led to price rises of
staple crops and public concern over food
security. Research on the next genera-
tion is focused on extracting fuel from
discarded plant waste matter, such as corn
husks, straw, prairie or ‘switch’ grass, and
by developing technologies for breaking
down lignocellulose, the ‘woody’ compo-
nent of the plant cell wall.

The cost of conversion is the princi-
pal barrier. Breeding plants to increase
their biomass is one possible approach.
Another is to genetically engineer plants
to make it easier to break down the lignin
and cellulose.

Demand side measures

Another area I would highlight is that of
demand reduction. By any statistic, the
opportunities to reduce emissions within
the built environment are staggering.
BRE estimate that about 40 per cent of all
greenhouse gas emissions are associated
with energy use in buildings. Typically,

John Browne and Scott Steedman

about 80 per cent arise from building use
and 20 per cent from its construction and
demolition.

About 60 per cent of buildings-related
emissions are from housing — largely for
heating. Important though it is to devel-
op standards for new build, improving the
insulation of our existing building stock
must be a top priority.

Many of the opportunities in demand
reduction are cost-positive. The chal-
lenge is to change a culture that does not
encourage people to adopt an integrated
approach to energy management. Real-
time pricing would give people feedback
on their energy use. Allowing them to
generate electricity and put it back into
the grid would be a paradigm shift.

Opverall, scientists and engineers are
playing their proper roles in society in
relation to climate change. They are
helping to advance our understanding of
climate change and are offering society
practical choices for reducing emissions.

Business is also playing its part. The
overwhelming majority of business opin-
ion has accepted that the climate change
threat is real, that immediate action is
necessary and that the costs of taking it
are manageable. Ten years ago only a
handful of companies — including BP —
belonged in that camp.

If you look through any newspaper or
business magazine, you will find innumer-
able companies describing what they are
doing on environmental issues in general
and climate change in particular. This is
not just an issue of branding or public
relations — though it is fascinating and
indeed very encouraging that so many
companies feel they should be advertising
in this way.

Of course, the most important actor
is Government. Only Government can
create and police the framework within
which genuine progress can be made. It
establishes the critical path in society’s
response to climate change.

The international dimension
There are almost as many climate change
policy recommendations as there are pol-
icy makers. But one of the biggest steps
forward would be to put in place a robust
international climate policy framework.
The most effective solution is to work
on the largest possible scale, targeting
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reductions (and the resources required

to achieve them) on the places where

the cost of abatement is lowest and the

impact is highest. Targeting resources

where they have the largest impact is
what a business plan is all about — and
that is what we need now, a global busi-
ness plan for the transition to a lower
carbon future.

To deliver this, the international com-
munity should create an International
Climate Agency, with responsibility to:

« establish a long term greenhouse gas
stabilisation goal;

« set fair and equitable emissions targets
that lead to this goal;

« issue emissions allowances in line with
those targets;

« design new ways to encourage clean,
low carbon development in the emerg-
ing market economies, where the larg-
est increase in emissions will occur;

» encourage global technology transfer;

« undertake the monitoring and verifica-
tion that is necessary to build trust and
credibility in any institution.

This ambitious proposal would require
governments to rediscover the sense of
global collective endeavour that secured
peace and prosperity after the Second
World War. Given the remarkable rise of
public concern about climate change in
recent years, concerted global action of
this kind is increasingly realistic.

The stark fact, recognised with increas-
ing alarm by publics around the world,
is that time is running out. Emissions
are growing and the pace of that growth
is accelerating. A new global ‘business
plan’ for climate change — monitored
and enforced by an international climate

The role of engineers. Some speak-

ers argued that it is not good enough

for engineers and scientists to tell the rest how, for example, to insulate our
houses or reduce vehicle traffic and then for them to suggest that it is up

to Government to make decisions. The engineering profession, it was sug-
gested, should not simply inform ministers but should have a firm policy line
and they should then put pressure on Government to encourage its adoption.
Some speakers also suggested engineers should work more forcefully to

educate the public.

agency — would be the appropriate inter-
national response.

Rising to the challenge
When rising to the challenge of climate
change, national governments will take
existing political cultures and regulatory
structures into account when making
policy. However, certain rules of thumb
should apply. Policymakers should avoid
‘picking winners” and should instead pro-
vide incentives to as broad a suite of low-
carbon technologies as possible.

Wherever possible, they should also use
market mechanisms to ensure resources are
directed to areas where the biggest impact
can be made at the lowest cost.

Policymakers should also recognise
that carbon pricing is not a ‘silver bul-
let. We will need transitional incentives,
ranging from tax incentives and quotas to
price support mechanisms that acceler-
ate the deployment and diffusion of less
mature low-carbon technologies.

A particularly tough policy challenge
is to provide incentives for technology
demonstration projects. Demonstrating

a new technology is costly and additional
incentives are often needed to persuade
business to undertake a first project. The
problem is that a single carbon capture
or IGCC project is huge and can swallow
billions of dollars of investment capital.
This means that the Government support
required is also large, perhaps hundreds
of millions of dollars at a time. Steering
such sums through the political system
quickly is not easy. This will require a
new approach to policymaking as well as
real political leadership.

Finally, national governments must
also remove policy barriers — some
unseen — that prevent low-carbon tech-
nologies from reaching the market. Such
barriers include daily (as opposed to
‘time-of-use’) pricing of retail electricity,
since this effectively discriminates against
solar power. Other obstacles include the
absence of a legal framework govern-
ing carbon capture and storage in most
parts of the world, and the cumbersome
planning rules that slow down the devel-
opment of onshore and offshore wind
projects. a

Technologies to reduce emissions

reduce its emissions of carbon diox-

ide by 20 per cent by 2020. This has
profound implications for the way we use
energy, the source of that CO,.

By any estimates fossil fuels will
remain the dominant source of energy,
certainly to 2050. So we need ‘clean’ fos-
sil fuels if we are to meet the UK’s targets
for CO, emissions. This means that we
need better technologies for electric-
ity generation. For example, advanced
steam-turbine cycles would burn fuel at
higher temperatures. The limitation is
the combustion process, our ability to
manage it and, more importantly, our
ability to master the materials science
that is central to turbines. If we look at
the technology of gas turbines, the mod-
est improvements that we have seen over
the past 10 years have been achieved via
enormous development costs.

| he UK has ambitious targets to

10

Carbon capture and storage
Carbon capture and storage (CCS) is
another technology that we wish to per-
fect. The UK is developing a demonstra-
tion that, hopefully, will get us from the
talking stage to the doing stage. The exist-
ing experiment in the Sleipner Field in the
North Sea is an example of carbon cap-
ture in action. It puts back into the Field
CO, generated by burning the methane
extracted from it. If we wish to reduce our
emissions by 20 per cent by 2020, and then
60 per cent by 2050, we need to bring into
service three such sites every year starting
now. This is a phenomenal undertaking.
We may be able to use fossil fuels dif-
ferently. For example, the underground
gasification project at Chinchilla in
Australia extracts coal as a synthetic gas
which is then burned in a turbine. The
British Geological Survey has shown that
the UK has substantial coal reserves that
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Figure 1. Achieving an overall 20 per cent of renewable energy in three sectors.

are suitable for gasification.

Fuel cells can be used for stationary
power and for transport. The European
Commission has announced a pan-Euro-
pean initiative that will put around £50
million a year into fuel cell technology in
order to take it to the deployment stage.

Renewables
We need to look at a range of other pos-
sibilities if we are to obtain 20 per cent
of our energy from renewable sources by
2020 — the EU target. There is no real
chance of achieving that target for trans-
port. So, if we are to reach the overall
target, more than a third of our electricity
has to come from renewable sources. The
balance would almost certainly come from
fossil and nuclear fuels (Figure 1).
Renewables are a tremendous resource
if only we can harness them. The daily
average level of solar radiation arriving
in the UK is about 120 watts per square
metre. But that is very diffuse. If the prob-

The risk to

limate change will affect many parts
of the insurance business. We can

expect larger claims on policies that

pay out when property is damaged. Wind
damage is likely to increase as storms
become more powerful and larger ones
more frequent. The US hurricane season
may start earlier and end later. Severe
weather may affect new locations: a
tropical cyclone hit Portugal in 2005, for
example.

Other parts of the insurance mar-
ket could also feel the effects of climate
change: for example, the policies which
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lem is one of concentration, what might
we do? One answer is ‘build our own Sun’.
That is something that is now being pur-
sued energetically at an international scale
through the ITER fusion project. But this
will take many years. We do not have time
to wait and see if fusion will work.

One existing technology, wind power,
is extremely important in the UK context.
Installed capacity is just under 2GW, just
one per cent of the UK’s electricity con-
sumption. To produce 20 per cent of our
electricity from wind turbines by 2020, we
need to install an extra 28GW. However,
if electricity generation has to take a big-
ger burden (in order to reach an overall
energy target of 20 per cent) then we
need about twice that extra wind capacity,
about 57GW. Now global installed capac-
ity is around 74GW, so, in 13 years we
will have to install three quarters of what
the world has cumulatively done to date.
That is probably impossible.

Fortunately, the UK has other options,

such as wave energy. When I was an
equipment manufacturer, we used to love
wave energy projects: when the project
team collected the first order we knew
that about a month later they would

be back for a second — because the first
would have sunk!

That is because this is probably the
harshest environment for which to engi-
neer products. It is much harder than
space, for example. These things have to
endure enormous forces and they have
to withstand corrosion. They are away
from regular maintenance, so they have
to survive on their own. That is not an
impossible task but we should not under-
estimate it. While we may make progress
by 2020, we will not have got very far.

Tidal power is another possibility. It is
regular and it is reliable. We should cer-
tainly pursue it, but there remains a lot of
engineering and technology to do.

Biofuels

Biofuels will also be important. The cur-
rent target is for five per cent of the UK’s
transport fuel to come from renewable
resources. If we take all of the arable land
that is not used to produce food — it is about
14 per cent of the total, about 0.8 million
hectares — we can produce about 2.8 per
cent of our road transport fuel. If we look
at what we might be able to do by about
2020, with improvements in agriculture and
other areas, we might get up to 3.8 per cent
and by 2030 5.6 per cent. So we would have
reached our target but 10 years too late!

We also need to ask ourselves how we
could save energy. Energy conservation
and efficiency are more important than
finding clever new ways of producing it.
We have a commitment to reduce demand
by 20 per cent by 2020. I believe that we
will also be moving to a much more highly
distributed generation system — not exclu-
sively, but we will start to find ways that
give us savings. More important than eve-
rything else, we need to work out how to
become a lower energy society. a

the insurance industry

corporations take out to cover litigation
costs. Legal firms warn that class actions
related to climate change are becoming
more sophisticated. Large emitters of
greenhouse gases, or those whose prod-
ucts lead to emissions, could be sued and
should these actions be successful this
could lead to claims.

Directors may be sued for not fore-
seeing the adverse effects that climate
change may have on their businesses. If
it is deemed that they should have done
so, then such litigation may succeed and
result in insurance claims.

Rolf Tolle

Rolf Tolle is Franchise
Performance Director
at Lloyd’s of London.
Previously, he was Chief
Underwriting Officer
and a Board Member

of Faraday Group, the London based
insurance operation owned by General
Re Corporation. Prior to this, he spent
10 years as Chief Executive Officer of
Europa Re, based in Cologne.
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engineering and climate change

Public opinion. Some questioned

whether the public take climate change

seriously enough. It does not help if there is no overall vision or sense of
urgency, though. Perhaps we should address climate change as if it were a
war and take decisions on a war footing. If the Government allows a delay of
five years on planning permission for an offshore wind farm, 15 years to build
the Thames barrier, or 10 years for revising building codes, then they demon-
strate that they do not appreciate the seriousness of the issue.

Similarly, architects and other engi-
neering professionals may face legal
action for not considering climate change
in their building designs, for example.
Again, if successful, this may lead to
claims against professional indemnity
policies.

The world economy

The impact of climate change on the
world’s economy, and its consequent
impact on the value of an insurer’s finan-
cial assets, is less discussed. The value of
our assets, and the ability to pay claims
might be affected. On the other hand,
insurers could consider using creative
hedging strategies, such as investing in the
construction industry, which tends to per-
form well after a hurricane.

We have to help governments and
policyholders realise that their actions can
help to keep property insurable at afford-
able rates. Clearly, this is where engineers
can have a huge influence. They can assist
the adaptation to climate change with
better flood defences, stronger and more
resilient materials, stricter building codes,
better drainage — in short, designing
buildings and contents flexibly and with
the future in mind.

It would, for example, seem sensible
to avoid new building work in areas that
can expect catastrophic events. If we
must build on flood plains, let us build
houses in the anticipation of flooding and
thereby reduce losses when the inevitable
happens and catastrophe strikes.

Managing risk
In the meantime, how does Lloyd’s man-
age the risk? Lloyd’s is a marketplace with
over 60 competing syndicates. One of our
requirements is that each year the market
must consider the losses it would face
under a number of ‘realistic disaster sce-
narios. These scenarios are extreme but
plausible (they are created in consultation
with scientists and other experts). If we
look at the changes to the framework over
the past couple of years we see that past
climate change is having an effect now.
Take our scenarios for Florida hurri-
canes. In 2005, we asked the market to test
an industry loss of US$70 billion; by 2007
we had increased this to US$108 billion.
The key point is that the new test is tar-
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The public must also
begin to see themselves
as risk managers rather
than just passing risks

to their insurer.

geted at the same level of likelihood. Our
views on extreme events have changed
dramatically over a short time period.

We have guidelines that syndicate loss-
es from these scenarios should not gener-
ally exceed certain levels. To comply with
these guidelines, the Lloyd’s markets have
reduced their loss potential over a period,
thus reducing the level of risk.

It is also important to realise the
impact that demographic and economic
trends have on the level of risk. Between
2006 and 2007, we did not change the
scenario description at all. We used the
same strength, landfall location and track
for the storm. Despite this, the expected
industry loss for this storm leapt from
US$100 billion to US$108 billion. This
was due to both demographic effects
(more people live in the exposed area)
and economic effects (the value of their
contents increased over the year).

Policyholders can control these issues.

The scale of the effort. There was

Migration to the coast can stop and the
value of exposed contents can be control-
led.

It is crucial that insurers are permit-
ted to price freely so that the price reflects
the level of risk. If governments seek to
insulate the public from these necessary
price changes, they will not encourage the
correct adaptive behaviours.

Working with others

At Lloyd’s, we engage with other business-
es, within the financial services industry
and beyond. And we can work with and
lobby Government for action. For exam-
ple, Lloyd’s was a major contributor to
the London Climate Change Partnership’s
paper, Climate Change: Business as Usual,
which brought together key stakeholders
in the financial services industry and also
the Greater London Authority.

For some months, Lloyd’s has worked
with other reinsurers, insurers, bro-
kers, asset managers, the Association of
British Insurers (ABI) and the Prince of
Wales’s Business and the Environment
Programme in order to produce a set
of principles on climate change. The
Prince of Wales launched these on at
the ABI’s annual climate change confer-
ence in September. The principles cover
all aspects of our business, including
risk analysis, lobbying, raising customer
awareness, asset management, and carbon
footprint management. Some 40 signa-
tories have signed up to these principles,
and we want the list to grow.

Climate change is a major issue for the
insurance industry. There will be many
challenges in the future, and risks to our
profitability. However, we also have an
opportunity to help society to spread and
manage risk while remaining profitable.

Ultimately, some risks are not insur-
able. Therefore, it is crucial that we
educate people on how insurance can
and cannot help. Partnerships with our
policyholders, Government and other
industries, including engineers and archi-
tects, are vital.

The public must also begin to see them-
selves as risk managers rather than just
passing risks to their insurer. That way we
can maintain cover for as long as possible,
and that is in everyone’s interest. a

some concern about a lack of understand-

ing of the international effort required

to implement some of the measures needed to deal with climate change.
Carbon capture and sequestration, for example, is an enormous challenge,
and not just technically. For it to be effective, we will have to deploy immense
resources and create organisations comparable in size to the existing oil and
gas industry. We cannot do that without the presence and power of the major

global energy companies.
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investigating the oceans

The seas surrounding the UK hold enormous resources but how well do we understand them? A
meeting of the Foundation on 20 November 2007 considered the implications of a Select Committee

report on the issue.

How should UK marine science
be organised?

policy terms, of the importance of

the marine environment for ecosys-
tems, biodiversity, bio-resources and ener-
gy as well as climate change. There is a
lack of understanding of the potential for
the marine environment to be exploited
commercially and sensitively, other than
for transport, fishing and leisure, and the
importance of long-term monitoring is
not being adequately addressed. Most
importantly, without significant invest-
ment, coordination and a coherent vision,
UK marine science will inevitably fall
behind the major players and the UK’s
chances of solving crucial problems will
be drastically reduced. But apart from
that, all is well!

Well, let me take a number of these

things in turn.

| here is a lack of understanding, in

Investment

The Natural Environment Research
Council (NERC) is by far the largest
funder for marine science and we fully
recognise the pressure on research council
budgets and the ever-increasing demands
on them. However, despite year-on-year
increases between 1985-86 and 1995-96,
the budget fell in real terms each year
until 2003-4 and has continued to fall
since then. Overall expenditure — except-
ing some response-mode grants — was
some £5.4 million less, in cash terms, in
2006-7 than in 2003-4. [NERC later sub-
mitted amended figures — see page 15.]

These figures exclude the money for
the new RRS James Cook, but such first-
rate facilities cannot properly be exploited
if support is not also increased for the
research base behind them.

Resources are also diminishing else-
where. Other than NERC, the Research
Councils spend tiny amounts and we
recognise major shortfalls in Defra fund-
ing too. There also seem to be a lack
of opportunities for cooperation across
Government, or with industry, or with
the Research Councils, to utilise fully the
funds that are available.

So to address these issues we recom-
mended, first of all, a full review of
future funding by the successor body to
the Inter-Agency Committee on Marine
Science and Technology (IACMST). In
addition, a review by Defra and NERC
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Phil Willis MP was
Chairman of the House
of Commons Select
Committee on Science
and Technology until it
was dissolved following
the reorganisation of Government
departments in 2007. He has

now been elected chair of its suc-
cessor, the House of Commons
Select Committee on Innovation,
Universities, Science and Skills. This
new committee will shadow the
work of DIUS but will also under-
take some cross-cutting science
inquiries.

of mechanisms for improving the rela-
tionship between the marine centres and
the fishing laboratories, a request that
RCUK should monitor joint applications
to councils to encourage and support
interdisciplinary bids for marine science
and an overall increase in funding to meet
existing as well as new developments.
Quite frankly, without additional funding
we will continue to see marine science
decline.

Coordination
Now I come to coordination. This was by
far the most depressing and disappointing
aspect of our enquiry. Despite the clear
findings of the Lords Committee in 1986
that there should be a coordinating body
comprising all interests including the pub-
lic and private sectors as well as the uni-
versities, instead the more narrowly-fo-
cussed and under-resourced Inter-Agency
Committee for Marine Science and
Technology was set up, bringing together
just the Government departments and the
Research Councils. The influence of the
TACMST can best be judged by the fact
that no-one within Government who the
Committee spoke to appeared to know
who it reported to.

This is not a firm basis upon which
to build the new organisation so clearly
necessary to coordinate marine science in
the UK. What is needed is a body with
real clout, at the heart of Government,

Phil Willis

but involving all sectors with an interest
in the sea. It should not second-guess the
work of NERC, for example, but it should
ensure that marine science in the UK is
properly coordinated and resourced. We,
therefore, recommended the establish-
ment of a marine agency, reporting to
Defra, with executive powers and a budget
to oversee operational observations. The
agency should bring together all public
funders of marine science and other
stakeholders such as universities and the
users of marine science.

Clearly, the agency would have to
respect the structures of the devolved
governments which have some very strong
relationships with their own marine
organisations, in particular, the Scottish
Fisheries Laboratory. We would also like
to see the new agency be a partner of the
British National Space Centre, as there is
clearly a case for greater coordination of
satellite monitoring of land and oceans.

Crucial to world-class marine science
are world-class facilities. We received
mixed messages about whether more
research vessel capacity was needed
although everybody agreed that there was
little spare capacity at the moment and
that a replacement for the Discovery was
evermore apparent.

Monitoring

One area of concern was marine monitor-
ing. From previous work we were aware
of the importance of maintaining long-
term datasets and high-quality moni-
toring, yet witnesses made it clear that
monitoring was the Cinderella of marine
science and that funding agencies were
much more likely to provide grants for a
new database than fund the acquisition of
data to put into existing ones.

The critical gap is where a project such as
ARGO (an array of 3,000 profiling floats),
which is key to providing predictions of
climate change, ceases to be a NERC-type
research programme and becomes part

of operational observations. Essential,
but no longer the responsibility of the
Research Councils. We want to see bet-
ter coordination of monitoring activities
across the field and have recommended
that the new marine agency take respon-
sibility for long-term programmes and be
given a budget to fund them. This should
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Government responds to Select Committee

The Government responded to the Select Committee’s report on 19
December. It says: “The Government has carefully considered the Committee’s
recommendation to establish a new marine agency, but has decided instead
to adopt an alternative approach, that of creating a new committee which

will replace IACMST and bring the principal funders together into an effective
group.” The new committee will be called the Marine Science Coordination

Committee (MSCC).

www.parliament.uk/documents/upload/itogovtresp.pdi

include the £22 million deficit in funds
necessary to support the UK Marine
Monitoring and Assessment Strategy.

The polar regions

The British Antarctic Survey is truly world-
class and we recommend that both its
mission and funding be fully supported.
However, we believe that the whole of
marine science would benefit from having a
closer relationship with BAS — for example,
we felt that having BAS included within the
early development of Oceans 2025, as a full
partner rather than a latecomer, would add
even greater strength to that programme.
Of course the real challenge is to increase
British efforts in the Arctic, where signifi-
cant changes which could affect the UK
directly are already being detected.

Marine strategy

The trend towards a plan for the oceans
is clear in virtually every other major
marine science country, from the USA to
Japan. There are also on-going negotia-
tions on the European Maritime Strategy
Green Paper which goes beyond environ-
mental protection measures to advocate
a holistic approach to the oceans. In the
UK, ministers talk about the Marine Bill
and Defra refers to its paper Safeguarding
our Seas, but they are much more limited
in scope.

We need a comprehensive plan for
maritime affairs. Within this we want
to see a national strategy for marine
science developed in cooperation with
the science community and end users.
The larger plan should cover the uses

of the sea now and in the future. If
we are to keep the Government and
everyone else focussed on both the
strategy and the plan, we believe there
should be a Government champion
for marine science. There should be a
dedicated Minister for Marine Science
who should be heeded by Government.
And, a volunteer champion, someone
who is eminently qualified, some-
one who is seeking to make a mark
in a new post, someone who has the
ear of Government would be espe-
cially welcome — someone like the new
Government Chief Scientific Adviser
perhaps!

The UK can, and should, be a world
leader in marine science, but we need
a radical new direction. There is no
escape from the fact that the IACMST
is no longer adequate and should be
replaced. Simply tinkering with the
current structure will not do. We need
strong leadership at ministerial level and
we need a marine champion — hence our
plea to the science community. Above
all, we need a comprehensive strategy
that recognises our heritage, believes in
our future and is prepared to make bold
and visionary decisions. a

Investigating the Oceans, Commons Science
and Technology Select Committee report:
www.publications.parliament.uk/paj
cm200607/cmselect/cmsctech/470/470i.pd{

Rectifying the mistakes of 20

years ago

he best estimates indicate that around
Tﬁve per cent of GDP comes from

marine activities. There is no doubt
that the marine environment can play a
very important role in the economic well-
being of the country. Research and devel-
opment in this area is now much more
important than it was 10 years ago. The
increasing rate of sea-level rise is an issue
that is causing serious concern; indeed
the IPCC have referred to this in several
of their reports. Renewable energy is an
important area: the Prime Minister is now
putting his full weight behind that. The
60 per cent carbon reduction that we are
aiming for is going to be really tough to
achieve but clearly the marine environ-
ment is going to play a really important
role. There is also the possibility of a new
ocean with the Arctic regions thawing and
the opening of the North-West Passage:
again we need to understand the implica-
tions better. We now know that the oceans
are becoming more acidic with increased
dissolved carbon dioxide and this is caus-
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January 2008. See the
obituary on p24. He was
Chief Scientific Adviser

: to the Department of
Environment, Food and Rural Affairs
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of the Inter-Agency Committee on

Marine Science and Technology. He
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the Department of Biological Sciences,
University of Warwick. He was
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Leeuwenhoek Medal in 2000. He was
President of the Society for General
Microbiology from 1997 to 2000.

ing serious problems, with dramatic effects
on biodiversity in particular. Marine
research is essential in all these areas.

Howard Dalton

IACMST

The Inter-Agency Committee on Marine
Science and Technology (IACMST) has
produced a number of important research
results, working on a very limited budget
with highly talented people. Look for
example at the UK contribution to the
Global Ocean Observing System. A
Strategic Plan was produced in 2006 and
recommends a number of important pri-
orities for future UK observing systems,
both in the coastal areas and also in the
open oceans. It has identified that we
need a strong link at national and inter-
national level on a whole variety of dif-
ferent initiatives. We need to be involved
with the Global Earth Observation System
and we need to be involved with the

UK Marine Monitoring and Assessment
Strategy.

Marine assessments have been very
important. The synthesis of data generated
and analysed by a whole variety of organi-
sations has been produced in the IACMST
report on the Climate of UK Waters at the

FST JOURNAL >> APRIL 2008 >> VOL. 19 (7)


www.publications.parliament.uk/pa/cm200607/cmselect/cmsctech/470/470i.pdf
www.publications.parliament.uk/pa/cm200607/cmselect/cmsctech/470/470i.pdf
www.parliament.uk/documents/upload/itogovtresp.pdf

Expenditure on marine science

Figures from the Natural Environment Research Council (NERC) show that
expenditure on marine science has been on an upward trend over the past
eight years. These are set out in the Government Response to the House of
Commons Innovation, Universities and Skills Committee Inquiry into Investigating
the Oceans (Page 8, Table 1), with an explanation of why it believes the figures
published in Table 6 of the Committee’s original report should be disregarded.

In particular, NERC argues that it was important to include the marine funding
elements of interdisciplinary programmes such as the Marine and Freshwater
Microbial Biology (M&FMB) programme and the Earth Observation Centres of
Excellence. It was also important to separate out NERC's expenditure on large
exceptional items such as the new Proudman Oceanographic Laboratory build-
ing and the RRS James Cook, which had made it hard to see the background
trend in research funding.

The re-analysis led to the conclusion that NERC's marine science expendi-
ture increased in cash and in real terms between 1999-00 and 2006-07. Total
expenditure (inclusive of blue-skies and exceptional items) was around £15 mil-
lion more in real terms in 2006-07 than 2001-02, reaching just over £60 million
in that year. Marine science will remain a high priority for NERC as it delivers its

new five-year science strategy, Next Generation Science for Planet Earth.

Millennium. That was updated in 2004 as
the Marine Processes and Climate a contri-
bution to ‘Charting Progress.

A good example of the value of
long-term monitoring has been the Sir
Alister Hardy Foundation for Ocean
Science (SAHFOS) Continuous Plankton
Recorder operation. This is a time series
of observations going back to 1946.
Executed with relatively simple technol-
ogy, it has enabled us to understand the
changes in the phyto- and zoo- plankton
within the open oceans: that has been very
important because it helps us understand
the food chain. Comparing the plankton
change with the total cod biomass, for
example, it is clear that the two are fol-
lowing each other almost perfectly. That
helps us see what is likely to happen to the
fishing industry in the future.

Many of the achievements from
IACMST have actually come from our
own activities, our bottom-up approach
of getting together, deciding what needs to
be done and then trying to get on and do
it. Largely through funding from NERC,
we have actually managed to keep our
heads above water and produce a number
of important papers as well as providing
an environment for individual members
to get together.

One of the questions posed is ‘why has
top-down coordination been so weak? To
answer that, we have to understand exactly
how TACMST came to be in the first place.

The origins

“UK marine science is poorly coordinated,
fragmented and under-funded,” said the
House of Lords Science and Technology
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Committee in the 1980s (it does not seem
much different now, and that really is
something to worry about). As a result of
the Committee’s report, the Government
set up the Coordinating Committee

on Marine Science and Technology
(CCMST), its first task being to develop

a strategic framework. The problem is
that this never materialised in the way the
CCMST envisaged it.

The Government published its
response in 1991 and did not accept that
the framework should be implemented
by a strong coordinating body. It said the
general science coordination mechanisms
in Government were quite sufficient to
deal with all of the issues. So the Inter-
Agency Committee for Marine Science and
Technology came into being. Importantly,
it excluded industry and higher education-
al institutions — I think that was a major
omission. With no direct input from
industry or HEISs, the very limited funding
was provided by NERC. So the remit and
the lack of resources severely constrained
anything that IACMST could do. It ended
up being very much a ‘talking shop’ But
TACMST does have important meetings

Too narrowly drafted. Speakers

investigating the oceans

which bring together most of the impor-
tant players from the marine science and
technology arena.

The latest IACMST ‘retreat’ concluded
that we need a marine science and technol-
ogy strategy. Everyone agrees: there is no
doubt about it. We suggested that a cross-
Government group or committee report-
ing to the Government’s Chief Scientific
Adviser was one way to take this forward.

IACMST itself was quite prepared
to lead on this and was prepared to
provide talent and expertise, but it
would need resourcing — and properly.
Because IACMST involves the devolved
administrations and experts, it could
‘hit the ground running’ if it were prop-
erly resourced and developed. It does,
however, need to involve a wider range
of individuals and bodies: Government
departments, industry, universities,
NGOs, professional bodies — all could be,
and should be, actively engaged. Again,
it will need resourcing and funding. We
in IACMST have the basic strategy in
place and could start straight away.

Learning from others

Other nations have developed strategies
— Portugal, Canada, Ireland and the USA
among them — and we can learn from
them. There is no point in reinventing
the wheel. There is a great deal of useful
information in these and there is no rea-
son why we should not pick up on that.

The US strategy was published in
January 2007. It has three critical sci-
ence and technology elements and 20
national ocean research priorities organ-
ised around six major themes. They are
looking at the issues we are concerned
about: increasing natural resistance and
resilience to natural hazards; the ocean’s
role in climate; improving the health of
the ecosystem.

In terms of near-term priorities, we
need much better ways of identifying
what is happening in the oceans and for
that we need much better sensor systems.
We need to understand the over-turning
circulation variability and rapid climate
change: these are the same major priori-
ties that the US plan has.

Proper resourcing is required to devel-
op this strategy, but most importantly we
need commitment from people. We have
to grab the bull by the horns and act soon,
otherwise we will be back where we were
20 years ago, and we do not want that. O

expressed concern about the draft Marine

Bill, arguing that it is too narrowly drafted and does not fully recognise the
importance of long term observation systems on ocean behaviour, although
its proposals on Marine Protection Zones were welcomed. It was argued that
Defra, not the Department of Transport, should lead on the Bill.
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Data: an essential commodity
for the marine industry

would like to express an ‘end-user’ view
of the Investigating the Oceans Report.
MetOcean is derived from taking the
‘met’ from ‘meteorology’ and the ‘ocean’
from ‘oceanography’. We are concerned
with things like winds, waves, currents,
tides, temperatures, sea ice — and, criti-
cally, the impact these have on the instal-
lation, operation and design of BP’s facili-
ties.

At each stage of a project lifecycle
there are various issues to be addressed;
MetOcean is just one. Before we even
have a licence we need to know what the
conditions are in the area. Once we have
the licence we need seismic studies to
understand the geology before any test
drilling.

After deciding an appropriate
approach for a location, we get into
detailed design and operating criteria.
Then we carry out the project and install
the equipment — so we need criteria for
installation and for project support — then
we operate it. Finally, at some stage we
will decommission the facilities.

Take the detailed design work on a
North Sea project. We need to know what
winds, waves, currents, water levels are
going to be. We want long-term, quality-
controlled information. This is subject
to extensive statistical analysis to generate
extreme values, operational criteria, etc.
Looking at the operations level, again the
North Sea is a good example. We run
helicopters and supply boats so we need
information — again about winds and
waves, but for helicopters we need tem-
perature, pressure, humidity, cloud cover
and cloud height. We measure those
parameters from many of our platforms
and Shell also has an extensive network
of real-time systems on their platforms.
BP has, in the last couple of years, joined
together with them so we share informa-
tion. The data are ‘real-time. Some go
into the GTS system of the Met Office and
the wave data from Shell Systems go into
the CEFAS Wavenet.

Historical data

In terms of making data more widely
available, what about archived data? 1
have been with the company for 23 years,
but we have been measuring for longer
than that at some of our sites. So there

is the SIMORC initiative — System of
Industry MetOcean Data for the Off-shore
and Research Communities. This is an
EU co-funded project, under Framework
Programme 6, which started in June 2005.
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The first phase is almost complete. At
present, the main players from the off-
shore side are BP, Shell and Total, working
through the international Association

of Oil and Gas Producers. The project

is coordinated by a Dutch organisation
called Maris. The British Oceanographic
Data Centre, which is based at Liverpool
at the Proudman Laboratory, is responsi-
ble for data quality control and formats.
Promotion and dissemination is the
responsibility the Inter-governmental
Oceanographic Commission in the
International Oceanographic Data and
Information Exchange (IODE) office in
Ostend.

We generate science-specific data.
While we use this information for our
own purposes and that is true of most
offshore operators, there is an increas-
ing willingness to share this data. When
I joined BP in the 1980s even wind and
wave information was deemed commer-
cially sensitive and we would not put it
in the public domain, in fact we traded it
with other companies. Now the approach
of many offshore companies is to say
“we’ve had some value from it, we've
had the initial results, can we add more
value to it by sharing it on a wider basis?”
So we have examples like SIMORC, the
North Sea WebMET data network and
the Minerals Management Service (MMS)
current system.

BP operates around the world in 40 or
50 countries and BP Shipping is running
up to 100 ships around the world so we
rely on accurate weather forecasts for our
operations. The accuracy of those fore-
casts is intricately linked to the quantity
and quality of ocean observations and
their assimilation into numerical models,
so it is in our interest to make that infor-
mation available.

Colin Grant

We are trying to encourage more of
our colleagues in the offshore industry to
share their data especially with the scien-
tific community, because we believe the
improvement of ocean models, etc, will
ultimately help us all.

Government involvement

The global infrastructure for ocean obser-

vations requires international cooperation

as well as funding at a Government level
to provide the basic operational under-
pinning. Now many industries accrue
significant benefits from such global sys-
tems. If that makes us more successful, it
increases the profits and increases the tax
paid.

If we look at the UK, depending on
the nature of the marine data and infor-
mation that either we require or we are
making available, we need to approach
a number of UK Government depart-
ments from BERR and Defra to the
Crown Estate, the Environment Agency
and the HSE — as well as some of the
NERC institutes. Many different depart-
ments are involved in some aspects of
marine data and marine information. It
is not easy to find your way around. For
instance IACMST does not have official
industry representation. Fortunately
it does have invited industry repre-
sentation, because I sit on the Marine
Environmental Data Action Group and
I chaired the working group that organ-
ised a recent workshop at the Institute
of Marine Engineering and Science and
Technology.

There is a general willingness to coop-
erate and share marine data amongst
industry and industry associations and
Government departments, but we defi-
nitely need a unified data policy from
them. At the moment there are different
policies in different areas.

There also remain some key questions
to which we need answers:

« Can access to marine data and infor-
mation in the various Government
departments be improved?

« Do the present systems of licensing and
charging for Government marine data
and information allow the maximum
potential benefit to accrue to the UK
economy?

o Can industry rely on the Govern-
ment to support global infrastructure
for operational oceanography which
underpins much of the marine forecast
service provision that we relyon? 3
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advising government

A special meeting on 27 November 2007 celebrated the 30" anniversary of the Foundation for
Science and Technology and also reflected on Sir David King's time as Chief Scientific Adviser to

the UK Government.

Standing on the shoulders of

science

hen I was parachuted into

Government in October 2000, 9/11

had yet to happen. Climate change
was considered a topic needing more
research and the Kyoto Protocol had yet
to come into force. The UK had not seen
an outbreak of foot and mouth for over
23 years. Government was dealing with
the repercussions of the BSE outbreak.
The science budget was still trying to
recover from the cutbacks in the ‘80s and
‘90s, while nanotechnology was a mere
speck on the horizon. Fusion however,
was only 35 years away from becoming a
commercial power source ... some things
never change!

Animal health

In early 2001, foot and mouth began to
grip the UK. John Krebs called a meeting
of epidemiologists to discuss the out-
break. Subsequently I rapidly assembled
a team of epidemiological modellers,
virologists and logistics modellers. The
team’s models pointed to the need to cull
all animals infected with the disease with-
in 24 hours and all neighbouring farms
once the virus was confirmed. If this
were done, they confidently predicted, the
outbreak would be virtually eradicated

by the middle of the year. Within a few
days, this new strategy was being imple-
mented throughout the country and the
result was what had been predicted by the
modellers.

After eight years of experiments by
scientists around the world into BSE,
samples of sheep brains had appar-
ently been found to contain the disease.
Before any announcement was made
to cull the UK’s sheep I asked a simple
question. Were we sure they belonged to
sheep? Had anyone undertaken a DNA
test? The answer was no. An additional
sample was then sent for testing which
showed absolutely no trace of sheep:
someone had mixed up the cow and
sheep brain samples. A clear example
if ever I saw one of the need to label
clearly, and to check labelling with scien-
tific tests.

But the biggest challenge is TB in
cattle. Over 20,000 animals have been
slaughtered for TB reasons in Britain
each year since 2002, and this is cur-
rently costing the taxpayer £80 million a
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year. Badgers have now been conclusively
shown not just to harbour bovine TB but
also to pass it on to cattle. I have recom-
mended that, in those areas where TB

is particularly rife in cattle, we should
cull not just the infected cattle but also

a proportion of badgers. Badgers are

the major wildlife reservoir of TB in our
farmland. TB testing in cattle would
need to continue and any infected animal
slaughtered. But culling a portion of the
badger population would be an effective
way to reverse the spread of the disease
until better solutions, such as vaccines,
could be found.

Human health

In 2005 there were three main BSE con-
trols. The principal one was the removal
of bovine organs and body parts most
susceptible to BSE infection, such as
spinal cord, to prevent them entering
the food chain. This control removes
over 99 per cent of the infectivity in
cattle and will remain in place. The
second was the prohibition on mam-
malian meat and bone meal being fed
to farm animals. This will also remain
in place. The third control, the Over
Thirty Months (OTM) rule, stopped cat-
tle over that age being used for human
consumption.

The OTM rule was introduced in
1996, following the establishment of a
link between BSE and vCJD. The poten-
tial additional exposure from lifting this
rule was extremely small while it offered
poor value for money in terms of public
health protection (over £1 million per
day). The rule was abolished in 2005, a

David King

clear case of Government finally listening
to the science.

GM

The GM Science Review I chaired reached
a sensible conclusion — to regulate prod-
ucts case by case and not reject the new
technologies. But the GM Nation debate
in 2003 concluded that there was general
public unease about GM crops and food,
with little support for early commer-
cialisation of GM crops. Yet, by 2050 we
will need to feed over 9 billion people on
the planet: we will only do this, I believe,
through a third green revolution and GM
technologies will be crucial to this. British
science, in particular molecular biology, is
a world leader and we should be produc-
ing companies that will lead the world in
this green revolution. I believe that it is
time to revisit this issue.

Foresight

In the 21st century, we need a way to
capture the interdisciplinary knowledge
generated in universities and research
institutions around the world, to relate
this knowledge to risks and opportunities
that might arise in the future, and to use
this in the development of evidence-based
policy. So, in 2002, a new Foresight was
created.

The first step in ensuring both that
politicians are ready to listen and that
scientists are able to speak is to choose
the right topics. These must either
represent important current issues that
science, technology and the social and
economic sciences could together help
address (for example flood risk manage-
ment), or current aspects of science or
technology that are likely to have wider
potential in the future (for example
exploiting new aspects of the electro-
magnetic spectrum).

The subject must be: future-orien-
tated; not duplicating work taking place
elsewhere; with potential outcomes that
can lead to specific actions; be multidis-
ciplinary; and above all, there must be
a commitment from the potential ben-
eficiaries that they are eager to hear the
results and act on them.

The results are never simply extrapo-
lations from the present day. Each
project must develop an agreed action
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Risk and policy. It was argued that
policy-making has to contend not only

with objective risk assessment, as it would be understood by the insurance
industry, but also with the public perception of risk. If these are out of kilter
then there could be a heavy price in economic terms, as happened with GM.
It is necessary to take public concerns on board and in the case of GM that
has resulted in a world-leading regulatory regime. The public often asked why
it was necessary to incur risks at all. When the benefits were clear, as with
mobile phones, then public attitudes to risk were likely to be robust and a
sound regulatory regime could be constructed.

plan which is widely circulated to

all stakeholders and put in the pub-
lic domain. The primary aim is that
Foresight projects will influence both
policy and funding decisions made by
Government. There is little point in
producing scientific reports if nobody
on the political side is listening.

The Foresight and Horizon Scanning
activities are now embedded in
Government thinking and provide the
best examples of how Government can
use science in its broadest sense to look
at the challenges of the future. The
publicity given to the recent report on
Tackling Obesities is a very welcome indi-
cator that these programmes go to the
heart of public interest and concern.

The environment

As UK Government Chief Scientific
Adviser for the past seven years, I have
been actively involved with climate
change and related energy issues.

The 10 warmest years on record
have all been since 1990. Over the last
century average global temperatures
have risen by 0.6 degrees Celsius: the
most drastic temperature rise for over
1,000 years in the northern hemisphere.
The summer heat wave of 2003 killed
over 30,000 people. On the basis of a
constant climate baseline it has been
calculated that such a summer is a one
in about 1,000 year event. However, due
to global warming the central European
average summer temperature is now
close to the hottest summer of the 20th
century, which was in 1947. By mid-
century, the average European summer
temperature will be the same as that
severe summer of 2003.

The public, in my view, does now
understand the scale of the problem we
face. A recent opinion survey in the UK
showed that 94 per cent are concerned
about climate change.

There is a growing consensus on the
need for robust and urgent action. The
role of civil society will be a major fac-
tor. Increasingly large and small private
sector companies are involved in taking
action to limit climate change. The pri-

18

ority now is to turn the corner towards a

low carbon global energy economy, using

mechanisms such as emissions trading.
Urgent action is needed now if we

are to have an agreement by 2009. First,

though, agreement must be reached on
four key areas within the G8+5:

« A global stabilisation level (my view
is that this should be set at 450 ppm
CO, equivalent);

« National targets and timescales for all
countries;

« Worldwide carbon trading;

« A strategy for technology transfer and
adaptation.

Through science we are aware of the
problem and, with the necessary politi-
cal and collective will, have the ability to
address it effectively. However this is not
a long-term problem: the time to act is
now for the benefit of future generations.

Energy

Climate change offers opportunities. If
we are to see a step change in energy
production and supply we need to
ensure that business can make the most
of these opportunities. It is vital for
business to engage with Government in
developing effective and efficient poli-
cies.

Companies must also think about
how they will make the transition to a
low carbon economy. The context for
all businesses is set to change radically,
with immense opportunities available to
improve existing business practice and
competitiveness, for example through
increased energy efficiency. New prod-
ucts and services, from low carbon tech-
nologies to new insurance products, rep-
resent great new business opportunities.

The opportunities for the UK should
not be underestimated. If we can har-
ness these new low carbon technologies
we can really get a march on other coun-
tries in terms of technology transfer.

The UK Government is working with
the chief executives of BP, E.ON UK,
EDF, Rolls Royce, Caterpillar and Shell
to develop a new Energy Technologies
Institute, which will invest £1 billion
in low carbon energy over 10 years. A

Director has been appointed, David
Clarke, and a location chosen for the
hub of the institute at Loughborough
University.

However, we are only investing
around the same amount on energy
R&D as Belgium. A continued step
change in investment will be needed.
This is just the start.

Alternative technologies and energy-
efficiency gains will certainly help the
UK to reduce emissions by 60 per cent
by 2050. But we also need other low-
emission ways of making energy. It is
now the time to give the green light to
nuclear energy. While I have high hopes
for new zero-emissions technologies
in the future, efficient nuclear-fission
power stations are already available. I
am also hopeful that fusion power sta-
tions, without the problems of nuclear-
waste disposal, will emerge over the
coming three or four decades.

I emphasise that I do not believe in
direct government subsidies for nuclear
energy. The private utilities sector must
decide on the economics, guided by
Government considerations on emis-
sions targets and the need to have a
secure energy supply.

The UK built environment must
evolve to help manage the transition to
secure, sustainable, low carbon energy
systems. The Foresight programme has
recently examined the development of
intelligent infrastructures and another
is under way, on energy efficiency in the
built environment. Lower energy usage
is a must if we are to reduce our emis-
sions.

Civil contingencies
The UK is not alone in facing a threat
from those who believe they can advance
their aims through acts of terrorism.
Science and innovation have a critical
role in countering terrorism. First, we
must forge an environment that fosters
creativity and innovation and so generate
the knowledge and technologies that can
reduce the risk. Second, the best available
science and innovation must be used to
provide support and advice at both the
strategic/policy level (Government depart-
ments) and at the end-user tactical level,
including those responding to emergen-
cies or involved in clean-up and recovery.
The role of social science in counter-
terrorism is key. Finding ways to integrate
people into societies by winning hearts and
minds will be vital in preventing individu-
als from becoming involved in terrorism.
We must also continue to evolve
our thinking. We must ensure that
Government departments work more
closely together, and that science and
innovation are deployed to maximum
effect. We must clearly articulate the pri-
orities for new research, engaging estab-
lished multi-national companies, imagi-
native entrepreneurs operating in small
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A balancing act. All Chief Scientific

Advisers have to walk a thin line between

keeping the confidence of ministers through their discretion and keeping the
confidence of the public in their independence. Controversial public state-
ments are like the nuclear deterrent, to be kept in reserve and only brought
out when other avenues seem too slow, as was the case in the early debates

on climate change science.

or medium sized enterprises (SMEs), and
academia.

Science in the Civil Service

In the early 80s there was a coordinated
campaign to encourage Civil Servants to
use legal advice. Called ‘the judge over
your shoulder’ it was incredibly success-
ful and ensured that Government was
more legally-minded. During my tenure
as GCSA I have worked hard to integrate
science and policy making. I have been
impressed with the quality of people in
the Civil Service but it is clear that we
need to do more to ensure we have a
scientifically literate civil service, able

to make the right decision based on the
very best evidence.

The UK should be well placed to
take advantage of globalisation. We
have an excellent record of scientific
discovery and a rapidly growing share
of high-technology manufacturing and
knowledge-intensive services in the UK.
Knowledge transfer from British uni-
versities has increased significantly and
we are beginning to see the growth of
exciting high-technology clusters around
many of our world-class research univer-
sities. The problem — and one that I have
tried to tackle — is how do we grow the
next IBM or Nokia? We are very good at
growing small to medium sized compa-
nies but when it comes to the next stage,
we struggle. We need to coordinate pub-
lic sector support for technological inno-
vation, leverage public sector resources
and simplify access for business.

We also need to improve procure-
ment capability; Government currently
spends over £120 billion a year here. I
would like to see one or two per cent
ring-fenced to encourage promising new
technologies. This risk procurement
policy would not only pull through new
technologies of direct use: it would also
stimulate the development of more R&D
companies in the UK, large and small.

International activity

In the summer of 2004 a group of scien-
tists went to Indonesia and Bangladesh
to warn the governments of a poten-
tially devastating earthquake hitting the
region and to ask for the establishment
of an early warning system, at a cost of
$30 million. This request was not acted
upon and less than two months later an
earthquake in the Indian Ocean caused a
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massive tsunami, killing almost 300,000
people and causing billions of pounds of
damage. What does this tell us? Ignore
scientific advice at your own risk!

This is an extreme example of not
taking on board scientific advice; how-
ever it is and should be a clear and
stark message that science and a good
evidence base is integral to tackling the
challenges of the 21st century, whether
the environment, resources, food pro-
duction, water resource, terrorism or
wealth creation.

As a society we face a
number of challenges
for the first time ... It

is science and technol-
ogy that will provide the
answers, provided the
political climate is right.

More than ever before we live in a glo-
bal age; we can access vast quantities of
information from all around the world and
interact with a far greater diversity of peo-
ple. Advances in science, engineering and
technology underpin the changes we have
seen. The ability to innovate, adapt and use
this knowledge has changed the way all of
us live, work and communicate. However,
world poverty and sustainable development
remain serious challenges where science
and technology have a critical role to play.

In 2004, the UK Government asked me
to set out a long term vision and invest-
ment commitment in the Science and
Innovation Framework 2004-14. The

The nuclear option. Nuclear power

could have a significant contribution to

advising government

Global Science and Innovation Forum

(GSIF) was formed as a result, in recogni-

tion that science and innovation are inter-

national endeavours where the UK must

be an effective and active global player.
The GSIF strategy was based on four

priorities:

« research excellence;

« excellence in innovation;

o the utilisation of our global influence;

o development.

We need to use our own progress in
research and innovation to assist devel-
oping countries and to help meet inter-
national development goals.

I am an advocate of investing in sci-
ence, technology and innovation (and, as
befits the new Department for Innovation,
Universities and Skills, the wider skills
development agenda) for the sustainable
economic development of the poorest coun-
tries. Whilst the Millennium Development
Goals have focused on primary education
for all, I have passionately argued for a more
holistic approach encompassing primary,
secondary and tertiary education as well as
professional training.

The Commission for Africa articulated
this well — after much lobbying — in its
2005 report, when it called for significant
investment in centres of scientific excel-
lence and in higher education institutes.
The report informed the G8 Summit at
Gleneagles, during the UK’s G8 (and for
that matter EU) Presidency. 2005 was, I
believe, a turning point in African devel-
opment as we began to think of a real
partnership with the continent.

Nevertheless, little attention is yet
being paid to the need for highly trained
scientists, engineers, medical practitioners
and agriculturalists. This is a recipe for
disappointment, and is a challenge that I
hope will be addressed — with UK lead-
ership — by science policy and research
communities alike. I believe we have the
framework now to tackle this issue.

As a society we face a number of chal-
lenges for the first time: using natural
resources sustainably; reversing environ-
mental degradation; defeating infectious
diseases; and tackling climate change.
The questions we ask come from our sci-
entific understanding of risks and oppor-
tunities. It is science and technology that
will provide the answers, provided the
political climate is right. O

make to a cleaner energy mix. Support has been obtained for international
cooperation (at the Cadarache centre) on fusion research and, although still
some years from fruition, progress would be faster with greater funding. Now
is the time to consider the role of the private sector in advising how the tech-

nology could be taken to market.

19



advising government

Following Sir David's speech, speakers from Government, industry and the media spoke about the
impact of his time as Government Chief Scientific Adviser. Summaries of the talks given on that

evening are printed below.

The role of science in public policy

he department that I head is inevi-
tably going to be shaped hugely in

our future work by our heritage of
David’s work. Of course it has not always
been uncontroversial: from his early years
in South Africa (where his reaction to the
apartheid regime effectively forced him
to pursue his career abroad) to his clear
attempts to win the hearts of organic
farmers, the anti-nuclear movement and,
of course, badger lovers everywhere!

I first became aware of David’s work
when I was a health minister and I
received a phone call - it may have been
Easter weekend in 2001 - from Number
10 Downing Street. The gist of the mes-
sage was: “John, I don’t know if you’ve
noticed, but we’ve got an awful lot of dead
cows and it appears we can’t burn them or
bury them; would you mind trying to sort
it out for me?”

I then came across him when I was at
the Home Office, where I hope I gave some
support to his insistence that we should
have a Chief Scientific Adviser. I think there
are now nine senior scientists employed in
major Government departments.

Looking at my new department Sir
David’s legacy could not be more clear.
We start from this wonderful base of the
greatly-expanded and ring-fenced science
budget and the Science and Innovation
Strategy, which has given us the frame-
work to expand and rebuild the reputa-
tion of British science. Then there is the
Energy Technologies Institute, as well as
the Global Science and Innovation Forum
which aims to make the UK the partner
of choice for global business looking to
locate its R&D activities. I recently had
the opportunity to visit China, open-
ing the Research Councils’ UK office in

The Rt Hon John
Denham MP was
appointed Secretary

of State for the new
Department for
Innovation, Universities
and Skills (DIUS). The Department
was established on Prime Minister
Gordon Brown’s first day in office
and combines parts of the former
Department of Trade & Industry
(DTI) and the Department for
Education and Skills (DfES). Mr
Denham previously had served as

a Minister following the election of
the Labour Government in 1997.

Beijing, looking at a number of the col-
laborations taking place between British
and Chinese universities. The payback,
for the Government and the country, is
already very clear to see.

David set up and chaired the Council
on Science and Technology — I was recently
discussing their report on the technolo-
gies most readily exploitable within the
next five years. He carried out ground-
breaking work on nanotechnology and its
implications. He also led development of
the G8 Science Carnegie Group, aiming
to bring science to bear on international
public policy.

The work of my department and the
rest of Whitehall, as the Prime Minister
has made very clear, is going to be shaped
by David’s success in putting climate
change on the political agenda here and
abroad.

It is nearly 50 years since C P Snow

John Denham

wrote of the two cultures - the scientific
and the non-scientific - and the implica-
tions for decision making in a modern
society. In making real progress to break
out of those cultures, Sir David’s insist-
ence on the importance of the scientific
understanding of public policy issues has
been crucially important.

There remains some confusion about
the role of science in public policy. Some
fear it means devolving public policy
to scientists, rendering the democratic
process (or for officials, the bureaucratic
process) irrelevant because everything is
handed over to a committee of experts.
Of course nothing could be further from
the truth; science does not do away with
politics or democracy. It does not remove
the choices about which issues to tackle,
which selections to make of the available
policy tools or, fundamentally, about the
values that are going to inform decisions.

To me, science simply enables us to
understand properly what those issues
are. It forces us sometimes to confront
issues we would rather not think about,
and issues that may not yet have found
their way into our constituents’ emails. It
enables us to understand the difference
between real choices and those choices
that could not work.

Throughout his career, but most
recently as Chief Scientific Adviser, Sir
David King has worked tirelessly to get
us to understand that role of science.
There is still a way to go, I agree with him,
before the decision-makers in Whitehall
and in Westminster have learned to
understand and appreciate the role of sci-
ence. Nonetheless, David has done a job
for which I think we should all be very
grateful indeed. 0

Informing and persuading

hoever is in the office of Chief
WScientist must live with the worry-

ing realisation that his judgment is
always on the line while his advice is likely
to be called upon at very short notice and
often in a crisis situation. Scientists (like
businessmen) do not always make good
politicians, but the Chief Scientist has to
be both. His scientific credentials, exper-
tise and impartiality have to be demon-
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strable — but he must also know how the
political game is played. David has mas-
tered this brief.

David also has the ability to make
complex scientific issues understandable
and interesting to the layman (I include
politicians and business people as lay-
men, although we might not always want
to admit it). Let me add here a personal
observation about one of David’s key

Iain Conn

traits. He is a remarkable communica-
tor — lucid, energetic, persuasive. Has this
mattered in his role as Chief Scientific
Adviser? I think it has; not only in the
first crisis that he confronted over BSE,
but in the evolving debate on climate
change.

For BP, it is probably in the areas of
energy security, low carbon energy and
climate change that we have felt David’s
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leadership most. He has been fearless in
drawing attention to the seriousness of
climate change and the need for action.
He has used language which sometimes
has got him into trouble but as a result
has ensured that the issue was not ignored
politically. Before Al Gore, there already
was David King!

Another example of his leadership
and drive is the newly formed Energy
Technologies Institute (ETI). We believe
ETT will turn out to be a groundbreaking
piece of government-industry collabora-
tion and similar models are appearing
around the world, such as in China. It
will create a new model for addressing
one of the key issues of the day — the level
of R&D in energy technologies.

Energy security, energy supply and
demand, and climate change are inex-

Tain Conn is Chief
Executive for Refining
and Marketing at
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regional responsibility
for Europe, Southern
Africa and Asia Pacific. He is chair-
man of the advisory board of The
Imperial College London Tanaka
Business School and a member of
the advisory boards of the Centre
for European Reform and of the
Centre for China in the World
Economy at Tsinghua University. He
is also a non-executive director of
Rolls-Royce Group ple.
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tricably linked: technology and energy
policy/ regulation are at the heart of the
solution. This is what David has been
emphasising and will turn out to be one
of his greatest legacies.

The challenges we face — be they in
the area of low carbon energy or stem cell
research, for example — will all require
innovation and efficient investment, and
crucially will rely on the right partner-
ships between Government, the public
and industry. David King has made a
major contribution to this; not only by
energising the Government’s contribution
and facilitating the dialogue with business,
but by consistently and clearly explaining
to a wider public why the issue matters
and why actions have to be taken.

I have seen this for myself and I believe
we are all in his debt. a

Using science to inform policy

making

‘point man’ for science within the
Government. However, the man
in front is often the one with the high-
est profile — the one that gets the most
plaudits but also the first in the firing
line. From my viewpoint, the job involves
helping Government deal with civil emer-
gencies. And it is also to help interpret the
constant and sometimes contradictory
babble of information the politicians have
to deal with.

For an outsider, Whitehall seems a
bewildering world. Each department is a
complex, well meaning, but often fiercely
protective bureaucracy. And the depart-
ments continue to make critical and avoid-
able mistakes. The role of a chief scientist
is to make sense of the Whitehall clamour.

The making of Sir David was his han-
dling of the Foot and Mouth Crisis in
2001. The epidemic was spiralling out of
control. But with the help of Lord Krebs
he pushed for a policy of contiguous cull-
ing. It was politically unpopular — the
vets did not understand it and did not
want it. Ministers loathed the pictures of
the sun being blotted out by the smoke
from burning carcasses. Yet it was the
right thing to do and, despite tremendous
pressure, he fought for that policy to con-
tinue. That won Sir David the confidence
of the Prime Minister — but more impor-
tantly the public.

The Chief Scientific Adviser is the

Climate change

He will perhaps be best remembered
for his work on climate change. My
own impression is that in 2003 the
Government did not think that climate
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change was important. The Brownites
were wary of the economic consequences
of tackling CO, emissions. And at the
time it seemed that the Blair camp wanted
to take the path of least resistance. So

Sir David did as any dutiful civil servant
would: he wrote the now infamous article
in Science magazine in which he said that
climate change posed a greater threat to
the world than international terrorism.
No quiet working behind the scenes for
him!

I believe that was the moment when
Sir David gained the Prime Minister’s
attention. It started the process that per-
suaded the Prime Minister to put climate
change and Africa at the top of the agenda
for the Gleneagles Summit in 2005. And
it was that summit that pushed climate
change to centre stage internationally.

Pallab Ghosh

What has been important to me and
the public is Sir David’s willingness to
engage with the media. It makes a huge
difference to good, accurate reporting if
the Government’s chief scientist can tell
the media, and in particular specialist sci-
ence correspondents, just how it is.

To my mind Sir David’s chief asset has
been his passion. Critics have argued that
that this is also his weakness. They say it
has led to blurring of scientific and policy
advice. His advocacy for nuclear power is
a case in point. There has also been con-
cern that much of it has been about per-
sonality and celebrity rather than process
and policy — Sir David rather than the
issue at hand being the story.

I recognise these criticisms. Yet in my
experience there are too many committees
and stakeholders in Whitehall, too much
watered down consensus. Sir David, on
the other hand, has been the latest in a
line of Chief Scientific Advisers who have
been independent-minded and told min-
isters and Prime Ministers exactly what
they thought. All of them have at times
raised inconvenient truths and sometimes
they may have overstepped the mark. But
better that, in my view, than being yet
another timid cog in the broken Whitehall
machine.

I feel Sir David’s lasting legacy has
been to introduce departmental scientific
advisers and to boost their role. The
new CSAs along with Sir David have
been fighting the quiet battle that the
Foundation has been involved in for 30
years: to employ science to inform policy
making for the betterment of society and
the planet. a
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Research Council funding

priorities

The Science Budget settlement for the
period 2008-2011 announced in the
2007 Budget represents an average
annual growth of 5.4 per cent over the
Comprehensive Spending Review (CSR)
period. Comparing this with the set-
tlements for other public bodies, the
science settlement is extremely good. It
reflects a continuing commitment from
the Government to invest in the research
base, for which the Research Councils are
grateful.

The settlement is based on many
discussions with the Department for
Innovation, Universities and Skills (DIUS)
and before that with the Department of
Trade and Industry. These have led to
the publication of the delivery plans for
the seven Research Councils and also
Research Councils UK (RCUK). This
article provides an overview of our col-
lective priorities and some of the thinking
that underlies them.

Perhaps the most eye-catching part of
the RCUK delivery plan is our support
for multidisciplinary and transforma-
tive research, and in particular six major
research programmes that tackle major
national and international challenges
These are:
energy;
living with environmental change;
global threats to security;
ageing research: lifelong health and
wellbeing;

+ nanoscience through engineering to
application;
« the digital economy.

These programmes will bring researchers
together from a wide range of disciplines
and will involve organisations from across
Government and business. We also rec-
ognise that the challenges they seek to
address are inter-related: for example,
energy provision is important in address-
ing environmental change, which in turn
can be a major cause of insecurity and
conflict. RCUK will provide the strong
coordination that is required.

Our interest in these areas is not new.
In particular, the energy programme
builds on an existing initiative, while sig-
nificant resources from across Councils
have addressed environmental change and
several cross-Council ageing programmes
have been undertaken, most recently New
Dynamics of Ageing which was launched
in November 2006.

The new programmes are noteworthy
in their size. The DIUS Science Budget
Allocation Booklet, published on 11
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December, reveals that three of the pro-
grammes will receive over £300 million
over the CSR period but the programmes
will continue to support research for
several further years. The Living with
Environmental Change programme is also
supported by several Government depart-
ments and agencies, with a combined
investment of £1 billion over five years.

Our programmes are not simply
expanded versions of their predecessors.
They start with fresh objectives — but if
existing research programmes are consist-
ent with these, they will be incorporated
into the new programmes.

In addressing societal challenges,
RCUK will ensure that the beneficiar-
ies — i.e. the public — are engaged in the
work. RCUK has recently undertaken
public engagement projects in ageing and
energy: a challenge for the CSR period is
to embed this type of science-in-society
work across all our cross-Council research
programmes.

This work will also complement the
incentives we provide to researchers to
engage with the public. In a study we
funded with The Royal Society in 2006
there was a welcome desire on the part of
researchers to undertake public engage-
ment but the reward and recognition was
deemed lacking. During the next CSR
period, we will address this via a net-
work of Beacons for Public Engagement.
Funded by the UK Funding Councils,
RCUK and the Wellcome Trust, the
Beacons initiative (worth £9.2 million
over five years) will support a step-change
in recognition for public engagement
across the higher education sector.

The international dimension
International collaboration benefits all
partners. By stimulating new partner-
ships, we can further strengthen our

Ian Diamond

reputation for research. The next three
years will see a stronger emphasis on this.
The UK has a good record of building and
sustaining global partnerships. We need
to develop this further since emerging
economies are investing rapidly in their
research bases, providing new opportuni-
ties for UK researchers to collaborate.

The Research Councils are active and
enthusiastic partners of the Government’s
Global Science and Innovation Forum
(GSIF), which brings together public
funders of research. A significant recom-
mendation of its Strategy for International
Engagement in Research and Development,
published in October 2006, was that
we should work together more closely,
through the RCUK partnership, in order
to provide a single point of contact for
researchers and research funders. We have
begun to implement this recommenda-
tion and have opened offices in China and
the USA. We will take this further dur-
ing the CSR period. We are hopeful that
we will be able to open an office in India
during the first part of 2008 and we will
explore other mechanisms for stimulating
collaboration in other countries, such as
Brazil and Japan.

In parallel with our joint operations
overseas, we will strengthen our collec-
tive activities in the UK. To this end, we
will be setting up an RCUK international
team and a cross-Council international
group, chaired by Nigel Brown, Director
of Science and Technology at BBSRC.
Our focus will be on removing obstacles
to collaboration, promoting opportunities
for UK and overseas researchers to work
together and also promoting the inter-
national profile of the Research Councils
as well as the reputation of the UK as a
world centre for R&D.

Maximising economic impact
Over the CSR period, the Research
Councils will strive to maximise their
economic impact across all their invest-
ments, through their research and train-
ing programmes and from their facilities.
On 9 October 2007, RCUK published its
report Excellence with Impact. This reveals
the substantial impacts arising from past
investments and sets a path to increase
these further. A key part of this strategy
is the flourishing relationship between the
Research Councils and the Technology
Strategy Board (TSB). Over the next three
years, Councils will invest £120 million in
collaborative projects with the TSB.

This is not a diversion of resources to
the TSB. Proposals will still be subject to
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Science Budget allocations to the seven Research Councils for the three years of the CSRO7

period (£ million).

peer review and funding allocated on the
basis of excellence. In November last year
the TSB announced seven priority areas
for its collaborative R&D programme.
All these areas are currently receiving
Research Council funding. The signifi-
cance of this announcement is therefore
that we will be aligning our funding
with the TSB’s programmes as a means
of deriving the greatest impact from our
investment in these areas. We will also
work with the TSB to stimulate interest
in the private sector of new technologies
emerging from the research base.

Our activity in this area has provoked
alarm over an apparent shift from basic to
applied research. Research Councils are
committed to supporting basic research
but our Royal Charters clearly state their
role in deriving benefit from their invest-
ments and we have been devoting signifi-
cant resources in the past to achieve this.
We recognise, however, that the pressures
of globalisation mean that we need to
embed economic impact considerations
across all of our activities.

The researchers we fund are in receipt
of taxpayers’ money and this must be
spent wisely, efficiently and with maxi-
mum benefit. When you invest in a pen-
sion fund you would want to maximise
the yield at retirement age and this means
a balanced portfolio of investments, but
you would want each element — high- and
low-risk alike — to achieve significant
returns over the long term. The Research
Councils seek to adopt the same ‘balanced
portfolio’ approach. We look forward to
working with the research community to
achieve this — but we must all remember
that the Government’s interest in research
is not philanthropic.

We now have good evidence of eco-
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nomic impact across the full range of our
investments. The RCUK Economic Impact
Study, published last October, demon-
strated that, in research investments as
diverse as polymer chemistry and surreal-
ism, the benefits have been significant.
The study also provided insights as to how
to increase these benefits still further: one
of these being that we should not reduce
our commitment to long-term research
investments.

We will be aligning
our funding with the
Technology Strategy
Board’s programmes
as a means of
deriving the greatest
impact from our
investment in

these areas.

Engaging young people

We recognise the need to attract the best
people into research careers and keep
them there. By engaging young people
with contemporary research, though,
RCUK hopes not only to enhance their
experience of science and encourage more
to pursue science studies beyond 16 and
thence into R&D careers, but also to edu-
cate informed citizens. A particular recent
success for RCUK has been its support of

research funding

continuing professional development for
science teachers through the UK Science
Learning Centre Network funded by the
Department for Children, Schools and
Families.

The RCUK Contemporary Science
in the Classroom scheme is designed to
stimulate teachers’ interest in their sub-
ject by providing courses that link them
with research and researchers. RCUK
will fund further development of this
scheme during the next CSR period —
£1.1 million over three years. RCUK
will also be working to make research
career paths more visible and will pro-
mote the use of enhanced stipends and
salaries.

Developing skills

Today’s researchers need a broader
range of skills than ever before. The
2002 Roberts Report, SET for Success,
resulted in a significant change in the
way we support researchers in develop-
ing their skills. Using new funding — the
so-called ‘Roberts Money’ — RCUK has
stimulated innovation in the range and
delivery of transferable and career skills,
in particular for research students.

It now intends to build on this success
and promote better career development
and training throughout the early career
of researchers. RCUK has announced a
new £15 million Researcher Development
Programme which will build on the
success of the previous UKGRAD
Programme. The Research Councils will
also continue to invest £20 million per
annum though single coordinated pay-
ments to higher education institutions
to fund the training of transferable and
career skills. One particularly important
area is enterprise skills for researchers and
RCUK will encourage close links with
industry to deliver the necessary training.

The Comprehensive Spending
Review will enable the Research
Councils to ensure the long-term health
of UK research. All new Research
Council grants are awarded on the basis
of the full economic cost of the project,
with Councils funding 80 per cent
of that figure. With the new Capital
Infrastructure Fund (the successor to
the Science Research Infrastructure
Fund) closely aligned with Research
Council funding, the Science Budget
will in effect fund around 90 per cent
of the full economic costs of a research
project. This is real money being deliv-
ered to support the research base and
will ensure that higher education insti-
tutions have the funds to invest in their
research infrastructure.

A final priority for the Research
Councils during the CSR period is for
us to explain what we are doing, why
we are doing it and what we achieved. I
am grateful to the Foundation for this
opportunity to set out our plans for the
next three years.
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obituary

Professor Sir Howard Dalton FRS

8 February 1944 - 12 January 2008

oward Dalton joined the
H Department for Environment,

Food and Rural Affairs (Defra)
shortly after the Department had been
created, largely from the ashes of the
Ministry of Agriculture, Fisheries and
Food (MAFF) which had been severely
criticised over its handling of the foot-
and-mouth outbreak in 2001. This crisis
had rekindled memories of an equally
difficult time in dealing with the BSE
outbreak a decade before.

At Defra, he established a mechanism
to ensure that the Department had ade-
quate access to virologists and oversaw a
forward vaccination centre that could be
brought into operation within three days
of an animal health scare. He formulated
a policy to cope with bluetongue out-
breaks and set in train research to find
an effective preventive vaccine.

Another major policy issue facing
the Department was that of genetically
modified organisms (GMOs). The natu-
ral tendency of scientists to debate and
experiment do not always sit well with
governments, which wish to be seen
to have a clear single view. Dalton was
highly critical of plans to conduct wide-
spread GM crop trials, claiming that the
potential environmental impact of these
had not been properly thought through.

He said that GM crops were not
“wholly good nor wholly bad”, but
believed that the UK would one day
grow GM crops in a properly control-
led environment. He thought that their
commercial exploitation was inevita-
ble. He saw the public’s hostility to the
technology as damaging to applied sci-
ence here as the UK had been the world
leader in this area.

While he did not always see eye to eye
with the Department on policy choices,
he also sometimes disagreed with his
fellow scientists. He regarded wind tur-
bines as too expensive and an ‘eyesore’.
On the other hand, he was a strong sup-
porter for Environment Secretary David
Miliband’s strategy to grow fuel crops.
He stuck to what he believed in and was
always prepared to stand firm over a sci-
entific argument.

The scientist

Howard Dalton took an early interest in
science. It has often been related how,

at the age of 10, he mixed a cocktail of
chemicals in a dustbin which promptly
exploded! The first member of his family
to go to university, he studied micro-
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biology as an undergraduate at Queen
Elizabeth’s College, London University.
He went on to a doctorate at Sussex
University followed by a time at Purdue
University in the USA where he contin-
ued his research on nitrogen fixation. It
was here that he met his wife, Kira.

He moved back to Sussex in 1970,
where he studied enzymes involved in

bacterial oxidation of methane (methane
monooxygenases) which produce metha-

nol. He was then persuaded by Professor
Roger Whittenbury to take up a lecture-
ship in microbiology at Warwick in
1973. Here, he studied the metabolism

of bacteria growing in unusual positions,

using organisms isolated from the hot
spring waters of Bath, high in metallic
elements and methane.

He studied the structure, function
and regulation of enzymes in bacteria
responsible for consuming methane in
the environment, which help to mitigate
the effects of global warming by this
greenhouse gas. He opened up a new
area of research into methane monooxy-
genase and related metal-containing
enzymes and was considered to be
one of the best scientists worldwide
in his field. Dalton realised the poten-
tial of microbes for the production of
chemicals on an industrial scale using
biotransformation.

Dalton was passionate
about science but also
about communicating

its benefits.

He continued the connection with
Warwick until his death, building up
a large research group there and being
awarded a personal professorship in
1983.

Recognition

Howard Dalton was made a Fellow of
the Royal Society in 1993, was President
of the Society for General Microbiology,
1997-2000, received the award of the
Leeuwenhoek Medal Lecture at the
Royal Society in 2000 and was given a

knighthood in the New Year’s Honours
list in 2007. He was Chair of Biological
Sciences at Warwick from 1999-2002.
After he stepped down as CSA at Defra,
he returned to Warwick in late 2007 to
lead his research group again full time.

Wider interests

Dalton was passionate about science but
also about communicating its benefits.
He published over 200 academic papers
in his lifetime. He is remembered as

an engaging and entertaining lecturer
and during his time at Defra he made a
two-week visit to the British Antarctic
Survey: his blog of his experiences
attracted both lay people and scientists
to read it.

With his wife, Kira, he was building
a medical centre in The Gambia, and
implementing a programme of innocu-
lating its children against malaria. They
had helped to construct six schools in
the country. He was also helping the
Gambian government with a number of
environmental issues.

He was a man with wide interests. His
enthusiasm and knowledge of Japanese
gardens resulted in the creation of two
such gardens at the university. As well as
being a lifelong supporter of Tottenham
Hotspur, he played cricket and football
in his earlier days and was an enthu-
siastic and competitive player of Real
Tennis. It was while playing a doubles
match at Leamington Real Tennis Club
that he collapsed and died.

He is survived by his wife, his son
and daughter and two stepsons. a
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