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Chicheley Hall - The Kavli Royal Society International Centre

The Society opened the Kavli Royal Society international centre in June 2010. The Society invested £17m in
the acquisition and extensive renovation of Chicheley Hall in Buckinghamshire with the aim of strengthening
both UK and international science by providing opportunities to hold internationally significant scientific
meetings.

The Centre is now fully operational but will be officially launched on the 21 September 2010. The scientific
programme has already commenced, including meetings on metallic metamaterials and plasmonics and on
optical nanosurgery for targeted drug delivery. Events later in the summer include a range of Theo Murphy
International Scientific Research Meetings and Research Fellow International Scientific Seminars.

The Society has appointed Sir Peter Knight FRS as the first Principal of the Kavli Royal Society International
Centre. Sir Peter is currently Deputy Rector (Research) at Imperial College, London and was chosen from a
very strong field.

INVEST IN FUTURE SCIENTIFIC LEADERS AND INNOVATION

Through its research fellowships and funding programmes, the Royal Society works in partnership with
universities and industry, both within the UK and internationally, to support excellent scientists and invest in
the future of UK science.

URF interviews

In order to further increase the rigour of the process by which University Research Fellowships are awarded,
the Society introduced an interview stage for shortlisted applicants as part of the assessment during in 2008.
The aim of this stage is to provide the opportunity for the panel to discuss the application with the candidate
as a further check to ensure that the Society appoints the best candidates. In 2009-10, 62 applicants were
interviewed and 38 2010 Anniversary University Research Fellowships were awarded.

New Private Grants Funding

During the last 12 months the Society has been successful in securing further private funds to support its
grant making activities. The Wolfson Foundation agreed to continue funding the Royal Society Wolfson
Laboratory Refurbishment scheme for a further year (£2m per annum). Additional funding was secured for
the Industry fellowships from BP, Schering Plough and the EPSRC (£340K in total per annum). In addition to
those supported from the PGA, further Dorothy Hodgkin Fellowships were supported due to funding
received by the Society from the Clore Duffield Foundation and BP. Additional International fellowships were
also supported by BP and the Sino-British Fellowship Trust (SBFT).

Theo Murphy Blue Skies Awards

The Theo Murphy Blue Skies Awards provide funding for novel and potentially transformative fundamental
research. The scheme aims to support research which is considered to be original and exciting but lacks a
sufficient evidence base in the literature to be supported by traditional grants schemes. In 2009-10, 6
awards were made.

Appointment of New Fellows



The Society annually appoints 44 new Fellows of the Royal Society. During 2009-10 two former University
Research Fellows and a former Wolfson Research Merit Award holder were all appointed as Fellows of the
Royal Society. In total 13 of the cohort of 44 Fellows appointed in 2008 had previously received funding
from the Royal Society.

Leveraging of funding from other sources

It is estimated that for every £ 1m spent by the Royal Society supporting fellowships, the research fellows have
secured an additional £10.3m. Even excluding income from the Research Councils the amount of additional
funding secured by the Research Fellows is impressive; for every £1m invested by the Society the Research
Fellows have successfully secured £3.86m from sources other than the Research Councils including gaining
funding from abroad (£1.29M for every £1m spent by the Society).

Support for innovation:

In 2009-10, two Brian Mercer Awards for Innovation, nine Feasibility Awards and the Royal Society Mullard
Award were awarded. These awards were formally presented at the ‘Labs to Riches’ - our annual event
celebrating innovation in science and technology — in May 2009. This event brought together 150 scientists,
industry leaders and key figures in research and development for an evening which included a poster
exhibition from current Industry Fellows, the formal presentation of the Mercer Awards and a speech by Lord
Drayson.

Brian Mercer Award for Innovation winners:

The Brian Mercer Awards for Innovation provide funding of up to £250,000 for researchers to develop and
already provide concept of prototype into a near-market product which can be commercial exploited. In
2008-9, awards were presented to Professor Kirill Horoshenkov from the University of Bradford and Dr
Andrew Nelson from the University of Leeds.

Professor Horoshenkov’s project focuses on sewer monitoring, and he hopes to use his award to develop an
airborne acoustic sensor that can rapidly and objectively measure in-pipe condition and identify blockages
and damage. This technology should offer up to a 100-fold improvement in the productivity of sewer
inspection.

Dr Nelson has created a novel toxicity sensor which can be used to detect biomembrane -active nanoparticles
in water. There are many potential applications of this device, particularly in the water industry which
currently has no way to continuously monitor for nanoparticles and other potentially toxic substances.

Brian Mercer Feasibility award winners:
1 Professor Gabriel Aeppli
London Centre for Nanotechnology, University College London.
1 Professor Jonathan Binner
Department of Materials, Loughborough University
1 Dr Cornelis de Groot
School of Electronics and Computer Science, University of Southampton
1 Professor Mohan Edirisinghe
Department of Mechanical Engineering, University College London
1 Dr Manus Hayne
Department of Physics, Lancaster University
1 Professor Barrie Johnson
School of Biological Sciences, Bangor University



1 Professor Russell Morris
School of Chemistry, University of St Andrew
1 Professor Christos Vassilicos
Department of Aeronautics, Imperial College London
1 DrQiZhang
School of Applied Sciences, Cranfield University
6 of the Brian Mercer Feasibility Awards were supported by the EPSRC, and 1 award in electrotechnology was
supported by the ERA Foundation.

Mullard Award winner:

The Royal Society Mullard Award is presented by the Council of the Royal Society to an individual who has an
outstanding academic record in any area of natural science, engineering or technology and whose work is
currently making or has the potential to make a contribution to national prosperity in the United Kingdom.

In 2009-10, the Mullard Award was presented to Professor Shankar Balasubramanian, Department of
Chemistry, University of Cambridge, whose research is based on the chemical biology of nucleic acids.

Notable achievements of Research Fellows:

1 A Research Professor received a knighthood for services to plant sciences.

1 A Research Professor was appointed Vice-President for Life Sciences as the Royal Society of
Edinburgh.

1 A URF was invited as a technical advisor to the government of Gabon, and was a member of their
delegation for the UN Framework Convention on Climate Change negotiations in Copenhagen in
December 2009.

1 A URF was a Nominated Expert Reviewer for the forthcoming Intergovernmental Panel on Climate
Change (IPCC) Fifth Assessment Report.

1 A URF was a member of UK government committee providing advice on pandemic flu and was a
member of the World Health Organisation Pandemic Influenza Task Force.

1 A URF presented a 5-part television series on BBC 2 which attracted 2.8 million viewers.

1 A URF was selected to attend the 60th Meeting of Nobel Laureates in Lindau.

1 A URF and a Dorothy Hodgkin Research Fellow were awarded L'Oreal UK and Ireland Fellowships for
Women in Science.

1 3 Wolfson Research Merit Award holders were elected Fellows of the Royal Society of Edinburgh.

The work of Research Fellows has attracted considerable media interest. Articles have appeared in all the
major broadsheets and tabloid newspapers, and Research Fellows have also been involved in a recent Royal
Society series of mini-articles in Metro. Research Fellows have been interviewed for a variety of local and
national radio programmes including BBC Radio 4 and 5, and have also been filmed for TV programmes such
as Horizon, Newsnight and the Six O'clock News. They have also contributed to science documentaries
broadcast on the BBC, Channel 4, the Discovery Channel and National Geographic. The online presence of
Royal Society Research Fellows has continued to grow, with many scientists writing blogs, contributing to
forums and posting videos on websites such as youtube.

Case studies:

Dr Angela Taylor, Dorothy Hodgkin Fellow, Department of Astrophysics, University of Oxford

“My research focuses on designing, building and using telescopes to make observations of the
electromagnetic relic radiation from the Big Bang, known as the cosmic microwave background (CMB). The
Big Bang model is currently our best theory for the origin and evolution of our universe. The theory asserts



that the universe was created when a tiny, super-dense, super-hot mass exploded and began expanding very
rapidly, eventually cooling and forming into the stars and galaxies with which we are familiar. The CMB that
scientists can detect is a ‘relic’ of the Big Bang process. It is not completely even across the universe however;
there are minute variations in its temperature. These fluctuations are due to tiny variations in the density of
the very early universe, which have since collapsed under gravity to form the galaxies and stars that we see
today. By measuring the properties of these small temperature variations in the CMB, scientists can gain a
wealth of information about both the past and the future of our universe. In particular, CMB can be used

to measure the amount and types of matter and energy that the universe contains, how old and how big it
is, and what its future might be. This is no easy task however: the fluctuations in the CMB are minute, and so
| am working to create specialised telescopes at the forefront of modern technology in order to measure
them.”

Dr Carmel Toomes, University Research Fellow, Leeds Institute of Molecular Medicine, University of Leeds
“Eye diseases are among the most common inherited human disorders and around one third of all genetic
defects or syndromes involve the eye. My research aims to identify the genes underlying human blindness,
and to explore the impact of genetic mutations on blood vessel development within the eye. Familial
Exudative Vitreoretinopathy (known as FEVR) is an inherited blinding disorder caused by mutations in a
number of different genes which result in the underdevelopment of blood vessels in the eye. The aim of my
work is to identify the genes that cause this disease by analysing patterns of inheritance in DNA samples from
members of FEVR families. Once a FEVR gene is identified, | try to understand its normal role in blood vessel
development, the changes that a mutation can cause, and the molecular pathways that the gene acts on.
Identifying and characterising the genes involved in FEVR brings immediate benefits to patients and families
by facilitating improved genetic diagnosis and counselling. My work also increases our knowledge and
understanding of the mechanisms underlying FEVR and hopefully brings the prospect of therapies for this
debilitating disease ever closer. Additionally, this research may inform our understanding of other eye
diseases with an abnormal retinal vasculature component such as retinopathy of prematurity, diabetic
retinopathy and age-related macular degeneration: the leading causes of blindness in the Western world.
Furthermore, evidence suggests that the pathways involved in retinal vessel formation are similar throughout
the body, and so research into FEVR may increase our understanding of other diseases such as cancer and
arthritis, and potentially lead to the development of therapies for a whole range of disorders."

Dr Nigel Cassidy — /Industry Fellow, Department of Earth Sciences and Geography, Keele University/Fugro
Aperio

“My work involves the use of ground-penetrating radar (a sub-surface, electromagnetic imaging technique
similar in principle to airborne radar) as a tool for locating and quantifying hidden, inaccessible problems
within engineering structures and buried foundations. The radar allows us to identify problems such as the
corrosion and voiding of concrete, leaking water and fuel pipes and fractured and collapsing

sewers. Working in partnership with Fugro Aperio, | am developing practical, non-invasive site investigation
tools which will have applications for environmental, geological, hydrological, archaeological, forensic and
geotechnical problems. By applying sophisticated computer modelling and data analysis techniques to
problems such as leaking pipes, | hope to be able to develop ‘automated’ recognition systems and new,
specialised imaging equipment that are capable of identifying the onset of such problems without the need
for expensive invasive, destructive surveys. The project will have an immediate practical benefit to a wide
range of engineers who need advanced, non-destructive imaging tools, and it is hoped that the technology
will be adopted by the civil and utilities engineering sectors in the near future.”



INFLUENCE POLICYMAKING WITH THE BEST SCIENTIFIC ADVICE

This year, the Society formally launched its Science Policy Centre, with the aim of increasing the reach and
impact of its policy work. The Society believes that policy makers should always have access to expert,
independent, scientific advice, especially as many areas of public policy now have a scientific aspect.

The work of the Science Policy Centre is organised under four flagship themes: sustainability; governance;
diplomacy and innovation. The Centre has offered independent advice via in-depth reports, briefings,
statements, seminars and workshops, consultation responses and a programme of ‘PolicyLab’ events.

Sustainability

Using science to inform debates over sustainability has long been a priority of the Royal Society’s policy work.
This year, the Society published two large reports within the sustainability theme. The first, ‘Geoengineering
the climate: science, governance and uncertainty’, reviews the science behind some of the proposed large-
scale interventions that have the potential to alter the Earth's climate system. These geoengineering methods
fall into two categories; carbon dioxide removal techniques (CDR) and solar radiation management (SRM).
There is a broader set of questions concerning the governance of these methods and this has been the focus
of a recent House of Commons Science and Technology committee inquiry, which the Society responded to
in December 2009. The Society will be taking this issue forward and in March 2010 announced a major new
initiative to ensure strict governance of any plans for SRM geoengineering, working in partnership with the
TWAS, the academy of sciences for the developing world, and the Environmental Defense Fund (EDF).

The Society has also worked on statements, workshops and events in the areas of energy, environment and
climate change. In November 2009, in partnership with the Met Office and the Natural Environment Research
Council (NERC), the Society produced a statement on the science of climate change ahead of the climate
change negotiations in Copenhagen in December. The statement warns that without co-ordinated
international action on greenhouse gas emissions, the impacts on the climate and civilisation could be severe.
In December 2009, the Society released its own statement on preventing dangerous climate change. In June
2009, the Society published a summary of a two-day meeting entitled ‘Towards a low carbon future’.

The second large report within the sustainability theme was 'Reaping the benefits: science and the
sustainable intensification of food crop production’, which assessed the contribution that next-generation
biological approaches could make to global food production over the next 30 years. Since its launch we have
taken the report’s messages to an international audience, holding seminars in South Africa, Delhi and the US.
In December 2009, the Society hosted a Raymond and Beverly Sackler USA-UK Scientific Forum, with the US
National Academy of Science on ‘Advancing Agriculture: How can crop science and technology contribute to
feeding nine billion people?’, bringing together policymakers and scientists from both the UK and US.

Diplomacy

The Royal Society works with a broad range of partners to strengthen the contribution of science to security,
diplomacy and development. In June, the Society organised a two-day conference on ‘New Frontiers in
science diplomacy’ with the American Association for the Advancement of Science (AAAS). The conference
brought together 200 participants from 18 countries, to explore the changing relationship between science
and foreign policy in tackling issues such as rebuilding trust with the Islamic world and governing
international spaces such as Antarctica. The Society published a report of this meeting in January 2010, at
which The Rt Hon David Miliband MP, Secretary of State for Foreign Affairs spoke about the role of science in
foreign relations and the growing interdependence of science and diplomacy.



Ahead of the 2010 Review Conference of the Nuclear Non-Proliferation Treaty (NPT), the Society has
undertaken policy work on nuclear disarmament and nuclear non-proliferation. In March 2010 the Society
held a PolicyLab meeting with Rt Hon Des Browne MP, Baroness Shirley Williams and David Lidington MP,
titled ‘A world without nuclear weapons: what will the NPT Review Conference achieve?’. The Society and
AAAS published a briefing paper on the role of science in supporting nuclear arms control and disarmament
to coincide with the meeting.

Innovation

The Royal Society aims to enhance the contribution of science to innovation, and demonstrate how a vibrant
research base creates value in many ways: through the supply of skilled individuals; through contributions to
wealth creation; or simply expanding the frontiers of knowledge.

‘The Scientific century: securing our future prosperity’, published in March 2010, urges the UK government
to put science and innovation at the heart of a long-term strategy for economic growth. It also warns that
the UK faces fierce competitive challenge from countries which are investing at a scale and speed that we
may struggle to match. The Advisory Group was chaired by Sir Martin Taylor FRS and included two former
ministers of science, two Nobel Laureates and leading figures from two high-tech companies. Preparation for
the final report included a number of public events on subjects including the performance of Public Sector
Research Establishments and the future of the Research Excellence Framework.

The contribution of science, technology, engineering and mathematics (STEM) to service sector innovation
was the topic of the Society’s ‘Hidden wealth’ report, published in July 2009. The study found that the
contribution of STEM to the service sector, which makes up around three quarters of the UK's economy, is
undervalued and not well supported by traditional policy frameworks, which tend to focus on R&D in
manufacturing. The report called for greater support for service-based research agendas and communities
and the development of multidisciplinary skills.

Governance

The Royal Society has a prominent voice in the sometimes uneasy relationship between science and politics.
Developments in areas such as synthetic biology, neuroscience and nanotechnology have the potential to
bring many benefits to society but there are some difficult questions to answer about their regulation and
governance.

In July 2009, the Society held an international symposium on ‘opportunities and challenges in the emerging
field of synthetic biology’, in partnership with the US National Academies and the Organisation for Economic
Co-operation and Development. The conclusions of this meeting have helped to shape our plans for future
work in this area, which will include an exploration of the international governance of synthetic biology.

DNA fingerprinting is a development which has dramatically changed the nature of criminal investigations. It
enables the identification of an individual based on their genetic makeup, but at the same time raises ethical
and civil liberty issues, especially about the retention of data. In September 2009, the Society brought
together Sir Alec Jeffreys FRS, who pioneered DNA fingerprinting, and Shami Chakrabarti, Director of Liberty,
to discuss these issues at a PolicyLab event.

Biological risks can range from naturally occurring diseases through to the deliberate misuse of biological
agents as weapons, and encompassing unintended risks such as laboratory accidents, and those associated
with dual use research. The Society held an international workshop in February 2009, with the International



Council of the Life Sciences, on new approaches to biological risk assessment. A summary report of the
meeting was published shortly after.

The Society has been running its MP-Scientist pairing scheme since 2001.This year, the Society worked with
the Government Office for Science (GO-Science) to combine a Civil Servant — Scientist pairing scheme with
the existing scheme. Twenty-six pairs took part, with Civil Servants from the Department for Environment,
Food and Rural Affairs (Defra), the Health and Safely Executive and Foresight. MPs from the three main
parties took part, including Peter Luff MP, Evan Harris MP and Brian Iddon MP. Working with the Royal
Society and the Parliamentary Office of Science and Technology (POST), the Uganda National Academy of
Science has established its own MP-Scientist pairing scheme. This year, 17 pairs took part in the scheme,
which included a week-long programme of events.



INVIGORATE SCIENCE AND MATHEMATICS EDUCATION

Education Research Fellowships

As a result of generous support received from The Ogden Trust and the Shuttleworth Foundation, in October
2009 the Society began to support one Fellowship in the area of physics education research and one
Fellowship in the field of science, technology, engineering and mathematics (STEM) education. The scheme
has been continued for an additional fellowship in physics education and with additional support from the
Worshipful Company of Actuaries for a fellowship in mathematics education and a further call for proposals
closed in March 2009.

Education policy

The Society contributed to the production of two key national policy reports, the first by the Government-
commissioned Science and Learning Expert Group on secondary science and mathematics education
published in March 2010, and the second by the Society’s own Science Policy Centre on ‘The Scientific
Century: securing our future prosperity’ published in March 2010

The Society continued work on its third and fourth ‘state of the nation’ reports assessing the health of UK
science and mathematics education. These reports will provide a compendium of national data and research
evidence pertaining to 5-14 science and mathematics education as well as a detailed insight into the subject
combinations taken by A-level and equivalent students who go on to study STEM degrees at university . They
will also produce policy recommendations for Government and specific actions for its agencies to undertake
in these areas.

Working with schools, teachers and young people

The Partnership Grants scheme continues to attract applications, with 112 schools applying for funding this
year, and over £119,300 being awarded to 56 projects. This includes £30,000 from the Mercers’ Foundation,
allocated to schools in the West Midlands and Greater London. The London Chambers of Commerce
Commercial Education Trust and Industry has provided £30,000 towards the Partnership Grants scheme to be
awarded during the November 2010 round.

The Summer Science Exhibition in 2009 saw 850 schools visitors interact with the scientists and their work.
Over 50% of the attending students were female, and 71% were more positive towards a career in science
as a result of their visit. The schools exhibit at the exhibition was Simon Langton Grammar School for Boys
showecasing their Partnership Grants project You're never too young to be a research scientist.

The Royal Society attended the Big Bang Fair held in Manchester, 10 — 13 March 2010. The Big Bang Fair is
a free annual event held during National Science and Engineering Week and attracted 16,000 school
students, teachers and families over the three days. The event featured interactive shows, workshops and
exhibits with the aim to educate and inspire young people who are not yet engaged in STEM. The event also
featured the National Science and Engineering Competition which celebrates the achievement and excellence
of young people throughout the UK. The Royal Society, in partnership with the Royal Academy of
Engineering (RAENg), produced an ‘Academies Zone’ which included two 2009 Summer Science Exhibition
exhibits — Leicester University ‘Plastics from Potatoes and Rubber from Rice’ and Imperial College ‘Can what
happens in the womb last a lifetime?’

The London Associate Schools (pilot scheme) have been involved in a number of events over the past year.
Teachers were invited to a reception during the 2009 Summer Science Exhibition, which gave them a chance
to explore the Exhibition and see the benefits for their students in participating in such an activity. In
addition, teachers from Associate Schools participated in focus groups looking at the development of new
Royal Society education resources and they also participated in a December ‘Festive Feedback’ event, which



aimed to get a sense of what teachers would like to gain from the Associate Schools Scheme in order to plan
for 2010. Six schools have also signed up to participate in upcoming Anniversary activities with two 350"
Anniversary Capital Science Partners in March 2010: A Newton Day at the Royal Armouries and a Biodiversity
Day at the Horniman Museum. A student from one of our Associate Schools was also involved in the wreath
laying on Hooke’s tomb at an evensong at Westminster Abbey, which was also part of the 350" anniversary
celebrations.

The Royal Society’s education team attended the Association for Science (ASE) Education conference on 6
-9 January 2010 in Nottingham. The Society had an exhibition stand which formed part of the ‘Talking
Science Education Zone' developed in partnership with the Nuffield Foundation, Wellcome Trust and National
Science Learning Centre. Within this zone we had a café area and a full stage on which interactive sessions
and debates took place throughout the day. The Royal Society materials looked impressive with the new
350" branding and the Seeing Further book attracted great interest. The book was used as a prize draw for
those signing up to a Royal Society education email circulation list.

In addition to the exhibition stand the Royal Society ran a one hour session to highlight the 350" anniversary
and the related activities. Three Local Heroes (Anna Hall - Kendal Museum, Jim Garretts — Thackray Museum,
Kenny Webster — Thinktank) presented their activities.

ACME (Advisory Committee on Mathematics Education)
ACME, operating under the auspices of the Royal Society, has maintained its profile as the leading advisory
body on 5-19 mathematics education in England.

Mathematical Needs — Implications for 5-19 Mathematics Fducation was the theme of ACME’s 2010 Annual
Conference held on 2 March. Guest speakers included Diana Johnson MP (Parliamentary Under-Secretary of
State, Department for Children, Schools and Families (DCSF)), Michael Gove MP (Shadow Secretary of State,
Children Schools and Families) and Professor Marcus du Sautoy. The panel discussion also included Dr Ben
Goldacre (Author, Bad Science), Carol Vorderman (Conservative Party Mathematics Taskforce), Richard
Wainer (Head of Education and Skills, CBI) and Professor Sir John Holman (National STEM Director).

ACME has also continued to provide advice on a number of key issues to DCSF, Department for Business,
Innovation and Skills (BIS), Qualifications Curriculum Development Authority (QCDA) and Ofqual. This
includes advice on the pilot of the linked pair of mathematics GCSEs, concerns over the functioning of the
current two-tier model in GCSE mathematics, changes at A-Level to Mathematics, Further Mathematics and
Use of Mathematics, end of Key Stage 2 tests, a full range of CPD and initial teacher training issues, and has
heavily influenced the new primary curriculum. ACME is also working on two major projects — the first of
these is a proposal for ‘mathematical pathways' such that post 16 study would involve some form of
mathematics for all learners. The second is a project looking at mathematical needs and is funded by the
Clothworkers Foundation and the Nuffield Foundation. This project is intended to publish in early 2011.

Funding from DCSF and the Gatsby Foundation is until March 2011, and efforts are ongoing to secure
continued financial resources to ensure ACME continues into a fourth phase. As a contribution to this, three
of the mathematics organisations (London Mathematical Society, Royal Statistical Society and Institute for
Mathematics and its Applications) have agreed to begin contributing to the core costs of the committee.

SCORE (Science Community Partnership Supporting STEM Education)
As a member of the SCORE partnership, the Royal Society has been playing a major role in supporting the
Government’s STEM programme.



SCORE has had a successful year, publishing two reports, holding a number of workshops and seminars,
contributing to consultations and reports, and undertaking a review of its strategy. SCORE will begin 2010-
2011 with a new Chair, which offers the partnership an opportunity to reflect on how it should develop in
the future.

In 2010-2011, SCORE partners will focus the policy research that is undertaken by the partnership, with an
emphasis on fewer, larger, projects that add value to and complement the work of individual partners. For
example a focus on gathering international evidence and the way curricula and qualifications are developed.
Several research projects started in 2009-2010 are due to report in 2010, and these will inform SCORE
partners’ positions. These include the scoping study on initial teacher education, How Science Works and the
second review of GCSE Science Examinations.

Responsive work is likely to continue at a similar pace, with a particular emphasis on coordination and

information sharing between the partners. Assessment at Key Stage 2 and 3 is an ongoing issue, as is the
development of appropriate high quality GCSEs for students.
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