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International Perceptions of the UK Materials Research Base
1. The recent report of the 2008 Materials International Review Panel can be found at http://www.epsrc.ac.uk/AboutEPSRC/IntRevs/2008MaterialsIR/default.htm.  Both TOP and UP have reviewed the panel report and made the following observations:

Technical Opportunities Panel

· TOP noted the positive comments concerning the health of the materials science base in the UK and that the perspective of the panel from this review was considerably more positive than that presented in 2002.

· TOP recognised the importance of maintaining a core of materials science capability which is underpinned by state of the art infrastructure. TOP felt that this was particularly important with regard to the balanced training necessary for future materials scientists.

· TOP noted the leadership vulnerability of specific themes within the discipline. Many established leaders were reaching retirement and although recent recruitment of early stage career researchers had been strong, gaps were evident in the age profile.

· TOP expressed the view that in terms of the overall balance of the UK materials portfolio, synthesis and growth aspects of new materials were weaker and under-represented. 
User Panel

· UP recognised that there was a small number of UK Materials Research Departments which were not helped by a lack of funding in the area and a low demand from undergraduates. UP believed that the protection of fundamental Materials research capabilities to be critical.
· UP were supportive of a fund to assist early stage spin out of ideas from research groups. This might be similar to the US model of grub funding or the Swiss model of Angel networks
· UP weren’t in favour of the centralisation of facilities based on experiences within the pharmaceutical industry. UP did however consider the positive benefits of the sharing of facilities on a regional level to ensure their efficient utilisation.
2. A draft action plan that responds to those recommendations within the scope of EPSRC’s remit, which was recently discussed at EPSRC’s Council, is attached at Annex 1 for information.
3. Members are invited to note the action plan.

International Perceptions of the UK Chemistry Research Base
4. The International Review of Chemistry will be conducted in 2009.  This review has a wider brief than the previous 2002 review and will be undertaken in partnership with BBSRC, MRC, NERC and STFC.  The Chair of the review panel is Professor Michael Klein, University of Pennsylvania, and members are currently being approached to serve on the panel.
5. Attached at Annex 2 is the progress achieved against the action plan arising from the 2002 International review for information.
6. The 2009 review panel will:

· Assess and compare the quality of the UK research base in chemistry with the rest of the world;
· Assess the impact of the research base activities in chemistry internationally and on other disciplines nationally, on wealth creation and quality of life;
· Comment on progress since the 2002 International Review of Chemistry, including comment on any changed factors affecting the recommendations;
· Present findings and recommendations to the research community and the research councils.
7. Members are invited to note the progress against the 2002 review recommendations.
UK Review of Physics

8. The Research Councils UK fundamental review of the strength and role of UK physics is being chaired by Professor Bill Wakeham.  The review panel will consider actions that might be taken to ensure the continued health of physics research and postgraduate training in the UK.  It is expected to report in September 2008 to the Research Councils UK Executive Group, which will make recommendations to the Minister of State for Science and Innovation.
9. The EPSRC input to the review is attached at Annex 3.
ACTION

Members are invited to:

· Note the attached reports and provide comments as part of developing the future Physical Sciences Programme portfolio.

ACTION PLAN: INTERNATIONAL REVIEW OF MATERIALS

	ISSUE


	RECOMMENDATION
	ACTION
	OWNER(S)

	Research Portfolio Balance and Efficiency of Use of Funds
	A mechanism for supporting idea driven research for synthesis and development of new materials, including the underlying fundamental science should be developed. If such a mechanism is perceived to exist, then a separate budgetary provision should be established to protect this activity.


	A1. EPSRC’s Delivery Plan 2008/9 - 2010/11 outlines a commitment (£866M) to support investigator-led research across its programme. High quality proposals are encouraged in the area of the synthesis and development of new materials. 

Further dialogue with Strategic Advisory Teams (SATs) planned during 2008 to consider additional measures such as Signposting or Managed support might be appropriate.
	EPSRC

	
	Define the long and short term objectives of the EPSRC research portfolio in terms that permit more direct comparison of outcomes and objectives.


	A2. Long-term aspirations for the science and engineering base are articulated against two public service agreements outputs: 1. A healthy UK science & engineering base & 2. Better exploitation. Metrics for both are published on the EPSRC website in an output framework.

As part of its Delivery Plan EPSRC has identified a series of mission orientated Programmes addressing major societal challenges such as energy, healthcare, nano and digital economy. A new opportunity for the materials community to contribute to the delivery of these programmes exists.

EPSRC will undertake to work with the community during 2008/9 to identify new grand challenges in research which will require a substantive input from the materials community. 
	EPSRC

	
	Establish a mechanism for sustaining large-scale, long-term funding of materials research laboratories including facilities. These facilities must have high utilisation rates to ensure a good return on investment. Proposed facilities should have clear plans to create such utilisation levels.
	A3. EPSRC has introduced an online materials equipment database and seven national services so that individual researchers can find out what equipment is available in the UK and gain easier access to SEM, TEM, FIB, XPS, SIMS and SEM e-beam lithography. 

The impact of these measures will be evaluated in 2009.
	EPSRC, STFC, Universities, Industry, Funding Councils

	
	Design a “UK materials leadership innovation initiative” to identify potential future leaders. Implement the initiative with appropriate instruments (fiscal, policy etc.) and actions to achieve a desirable outcome.
	A4. EPSRC’s Challenging Engineering concept will be expanded in scope to encompass materials science.

EPSRC’s has refocused its fellowship provision as Leadership Fellowships to address this requirement.
	EPSRC, Universities

	Industrial Interactions Including Spin-outs and Knowledge Transfer
	The EPSRC is encouraged to publicise guidelines for IPR, especially as they are related to the delay of publications based on graduate student research.
	A5. EPSRC currently publishes guidelines on IPR and model IPR agreements on its website. 

EPSRC and sister Research Councils are currently defining a common approach to handling IP from university based research.

EPSRC will initiate a communications 

campaign to disseminate these guidelines more widely.
	EPSRC

	
	Where economic impact is a consideration for grant success determine whether the R&D supports existing UK industry or not. Where it does seek industry support or involvement for determining grant success. Where it does not, ensure there is a systematic and strategic approach to creating a new company in the area of grant including support for these new companies.


	A6. EPSRC relies on the involvement of industrialists within its review processes to assess the potential merit to beneficiaries. 

EPSRC (in partnership with other RCs) has initiated a project to enhance and increase the user involvement in the peer review process and address issues of potential economic impact.

EPSRC will explore with TSB and other partners where coordinated funding in materials might be deployed to create new commercial opportunities.
	EPSRC, TSB, Industry

	
	A process to encourage UK industry to define and support new platform technology opportunities be developed, especially disruptive ones that university researchers can address with early stage research. 


	A7. EPSRC systematically engages industry, intermediary organisations (including the Knowledge Transfer Networks) and professional bodies through its sector teams to build knowledge of new opportunities for research within UK industry. 

EPSRC works in partnership with the Technology Strategy Board to shape calls for industry-led proposals (often based on technology road mapping exercises) in the Technology Programme and provide support for university participants.


	EPSRC, Industry, TSB

	
	Establish a fund for early stage start-up investments (e.g. Small Business Innovation Research Programme),


	A8. EPSRC would be supportive of such a fund but would not wish to lead its establishment. Action passed to Technology Strategy Board and Department for Enterprise and Regulatory Reform.  

EPSRC will continue to fund proposals to increase the potential for commercial development of the research it supports through the Follow-on Fund, the allocation to which has been increased from £1.5 million to £3 million in 2008/09. 

EPSRC is in discussion with Venture Capital Companies regarding ways to accelerate the take up and exploitation of EPSRC funded research.
	TSB

	Major Research Facilities
	Compile, maintain and publicise an inventory of facilities nationwide or at least regionally along with mechanisms for access and high utilisation levels.


	A9. See response A3. A targeted communications campaign will be undertaken with the academic base and industry to promote the materials database and services.
	EPSRC

	
	Create mechanisms/incentives to consolidate major materials preparation and characterisation facilities in central laboratory space to serve the broad university materials community.


	A10. See response A3. 
	EPSRC, STFC, Universities, Industry

	Talent Supply and Development
	A core materials curriculum should be defined for all materials programmes. The effectiveness of this curriculum should be monitored over time and adjustments made as appropriate.


	A11. EPSRC is supportive of the recommendation but would not consider itself an owner of the curriculum for materials science.

EPSRC highlighted materials science as a priority in its recent call for Doctoral Training Centres (DTCs) and it is anticipated that a number of materials science DTCs will be supported in 2008 delivering broadly based materials training.
	IoM3, IoP, RSC, RAEng, Universities

	
	Establish and track outcome related metrics of success of university research programmes in non-traditional areas such as the provision of high quality scientists and engineers to UK industry.


	A12. EPSRC (in partnership with other Research Councils) and HESA have implemented improved processes to address the data collection of outcome related metrics for training. Collectively the Councils are supporting the scoping study of a 10-year cohort to track career paths.

The introduction of Industrial Doctorate Centres has linked the provision of PhD level training explicitly to the anticipated needs of industry. 

EPSRC Council will undertake to examine the balance and provision of trained personnel in 2009.


	EPSRC, HESA

	
	The EPSRC should continue to articulate the importance of changing the UK Government policy regarding foreign student related issues, in particular: visas, work permits, living expenses, fees.


	A13. EPSRC accepts the recommendation but notes that a complex environment exists where the impact on home grown talent and other training stakeholders requires consideration. 

The International Doctorate Student (IDS) and Dorothy Hodgkin Postgraduate awards supported by EPSRC both facilitate recruitment of the very best overseas students.
	EPSRC

	
	The current academic leaders should be encouraged to recognise the importance of systematic leadership development to ensure the future of the materials field. Development should start from the early career stage. The necessary resources needed to support this activity must be applied.


	A14. See response A4. HEFCE supports the work of the Leadership Foundation for Higher Education to improve leadership skills development in academia.

EPSRC will explore in dialogue with Universities and the Funding Councils and Learned Societies what further measures should be put in place in the area of leadership development.
	EPSRC, Universities.

	
	Identify the best outreach programmes and provide resources for their replication at other institutions.


	A15. EPSRC will seek partnership with the Professional Societies and Universities to explore how best practice in outreach might be identified.

Research Councils collectively through their Science in Society Programme provide support to facilitate the promotion of research careers and outreach through specific targeted schemes.
	IoM3, IoP, RSC, RAEng, Universities, Research Councils UK

	Framework Based Recommendations


	The EPSRC should take the lead in establishing mechanisms for the exchange of personnel between universities and industry. There will be a number of inter-organisational issues to be resolved, so it is recommended that a representative industry group be engaged early in the process.


	A16. In 2008 EPSRC will be introducing Knowledge Transfer Accounts (KTAs) to enable a two-way transfer of research results, expertise and skilled people between research organisations and user communities.

EPSRC provides support for the Royal Society Industry Fellowships scheme and for Research Assistants into Industry (a flexible part of CTA/KTAs) to address exchange of personnel between universities and industry.

EPSRC will undertake a promotional activity to highlight these opportunities.
	EPSRC, Royal Society

	
	In several fields ranging from more traditional to very high-tech fields, the concern was expressed regarding the funding level for core knowledge creation. EPSRC is encouraged to maintain the balance between this and research with potential applications in the long and shorter term.


	A17. EPSRC is committed to maintaining the balance between core knowledge creation and research with potential applications as articulated in its Delivery Plan 2008/9 – 2010/11.

Time and space for core knowledge creation in materials science will be underpinned by the introduction of Programme Grants and Platform Grants across the EPSRC programme. EPSRC will pro-actively work with the leading researchers in the materials community to solicit high quality Platform and Programme Grant proposals.


	EPSRC

	
	The panel recommends a coordinated national effort to increase the awareness of materials as an attractive and fulfilling career option.


	A18. See response A15. EPSRC is supportive of the recommendation but is persuaded that the Professional Societies are better placed to lead specific career promotion in materials science.


	IoM3, IoP, RSC, RAEng, Universities, Research Councils UK

	
	A quantitative review of the materials start-up activity in the UK over the last 25 years would be useful. The panel was working off anecdotal evidence.


	A19. EPSRC accepts the recommendation and is currently working with the IoP to identify case studies of economic impact from Physics Research. This approach is likely to be extended across other disciplines working with the appropriate Professional and Learned Societies.

The RSC and the Materials Foresight Panel have produced well regarded studies in this area. 
	EPSRC, IoM3, IoP, RSC, RAEng,

	
	Beyond publications and citations, which can measure excellence in science, metrics that measure “innovation” also need to be evolved, monitored and used for improvement of the overall inputs. Definition of the metrics used to measure innovation should involve a few progressive industrial partners.
	A20. There are no nationally or internationally accepted metrics to measure innovation.  

EPSRC publishes annually knowledge exchange metrics, and an economic impact baseline as part of the Delivery Plan 2008-11 that has been accepted by DIUS. 
	EPSRC, Research Councils UK, DIUS,  Industry, Universities

	
	We recommend that innovation be included as a measure of success of EPSRC funding. As mentioned earlier, this will require thoughtful creation of metrics to assess innovation.


	A21. EPSRC accepts the recommendation noting its dependence on the definition of innovation agreed as in A20.

EPSRC is undertaking a project to review the effectiveness and future shape of its peer review processes. It will consider how measures of innovation could be built into the decision making process. 
	EPSRC, Research Councils UK, Industry, Universities

	
	We recommend that the UK community initiate its own benchmarking effort using the standard metrics (publications, citations, etc.) that are becoming applied rather generally world-wide. This can provide judicious feedback for assessing progress in rapidly exploding fields and also help assess declining fields where claims for significant EPSRC support are made. Such quantitative metrics may help alleviate anecdotal concerns that responsive mode review requires a critical community size for funding success.
	A22. EPSRC notes the recommendation and acknowledges the need for researchers/groups to benchmark themselves globally. This is considered complimentary to high level exercises such as International Reviews, Programme evaluations and the Research Assessment Exercise (and its evolution into the Research Excellence Framework). 

No additional action anticipated.
	

	
	We recommend that the EPSRC materials programme re-affirm its unambiguous commitment to supporting world-level quality in all its programmes. This means no compromises in quality will be provided in favour of providing near term assistance to industry.


	A23. EPSRC is happy to re-affirm that it is committed to supporting internationally leading research and training without compromise across all its Programmes. Further EPSRC finds no evidence for an incompatibility between world-class research and world leading knowledge exchange to industry.

EPSRC has disseminated this affirmation at all of its recent One-EPSRC visits to Universities and will further reinforce the statement at its planned CEO Regional Seminars.
	EPSRC


International Review of Chemistry 2002 – EPSRC action plan

Updated 12 June 2008

Redefine the Ph.D. 

Action:  

·    EPSRC continues to emphasise existing flexibility in our support for postgraduate students, including the possibility of funding students for 4 years through Doctoral Training Accounts and the option to request longer support for project studentships on research grants.

·    A Synthetic Chemistry Studentship Review was held in July 2007 which show-cased EPSRC studentships funded through Doctoral Training Grants, Project Studentships and Industrial CASE.  A Panel of experts was invited to evaluate a portfolio of studentships selected from the areas of asymmetric chemistry, carbohydrate chemistry, chemical synthetic methodology, combinatorial chemistry and co-ordination chemistry.    

· EPSRC in partnership with AstraZeneca, GlaxoSmithKline and Pfizer jointly support four year doctoral studentships in organic synthetic chemistry.  This is achieved through an Organic Synthetic Chemistry studentships call that funds 15 PhD students each year.  Two calls have been issued so far and a third call is being planned for later this year. Supported students receive access to workplace training courses, networking events and industrial placements and other  personal development opportunities (mentioned later under the Organic Chemistry section as well)

· EPSRC is currently in the process of commissioning 40 doctoral training centres across its remit, with an investment in excess of £250 million. It is intended to achieve broad coverage of the EPSRC remit including funding one or more centres in Chemistry 

Mechanisms for long-term support/support for discovery and innovation

Action:
·    EPSRC continues to promote the flexibility of EPSRC funding and the idea of leading teams requesting support for larger and longer programmes through programme and platform grants. Also we continue to use a separate list to rank such proposals in the Chemistry Panel.   Since April 2008, we have ear marked 30% of Chemistry Programme responsive mode budget to programme grants in line with the Council target for the Essential Platform of investigator-led research as described in the Delivery Plan.

·    EPSRC established the IDEAS Factory Programme in 2004 as a new way to generate highly innovative research activities coupled with real time peer review.  An essential element of a sandpit is a highly multidisciplinary mix of participants taking part, some being active researchers and some being potential users of research outcomes, to drive lateral thinking and radical approaches to addressing particular research challenges.  Previous IDEAS factory with a substantial Chemistry component include:

· Chemical Craftwork: New ways of Making molecules and materials

· Chemical Craftwork: CHELLnet -  Unifying Investigation in Artificial Cellularity and Complexity

· Software Control of matter at the atomic or molecular scale

·     EPSRC targeted the area of Adventurous Chemistry through two managed calls (with a total value of £5M)  in the financial years 04/05 and 05/06 where departments submitted consolidated proposals in Adventurous Chemistry.  The research funded through these two calls was evaluated in May 2008.

·     EPSRC is evaluating how to embed adventurous and transformative research across its portfolio.  To that end, a dedicated Creativity & Transformative Research post has been created to take this forward and develop approaches that remove barriers to supporting this kind of research.

·     Platform Grants now available throughout all EPSRC Programmes to encourage longer term support and an environment to encourage transformative work. 

Support for multidisciplinary research

 Action: 

Chemistry-Chemical Engineering interface and Green Chemistry

EPSRC has:

·    worked in conjunction with the Royal Society of Chemistry and the Institution of Chemical Engineers to hold workshops looking at the interface between the disciplines (including a workshop in June 2006 “Delivering Sustainability & Green Chemical Technologies” and a workshop in November/December 2006 “Chemistry and Engineering for Life”).

·    funded collaborative proposals via three calls for Speculative Research into Greener Chemical Technologies in association with the Crystal Faraday Partnership (£6M)

·   funded three consortia arising from The Frontiers of Green Chemical Technologies: 'From Grand Challenges to Real Solutions' Sandpits.

·    funded collaborative proposals via targeted calls in Chemistry/Chemical Engineering interface (£2.5M).

·   funded an S & I award in Driving Innovation in Chemistry & Chemistry Engineering Research in the UK (£3.5M)

Chemical Biology 

·    EPSRC and MRC have highlighted proposals in chemical biology that focus on the application of chemical tools to areas of biomedical research that   will maintain or improve human health.  Applications are administered through MRC, and joint funded by EPSRC.

·     MRC and EPSRC have highlighted the potential for rapid advances in research to make effective use of the information deriving from advances in areas of post-genome research, such as structural biology and bioinformatics in relation to health.  The two Research Councils wish to strengthen support for chemical biology: the application of techniques and reasoning of chemistry to problems in the health and life sciences.

·     EPSRC Chemistry regularly supports proposals at the Chem/Bio interface by also co-funding with BBSRC and there is representation on BMS and EBS committees by EPSRC staff from the Life Sciences Interface Programme.

Increased mobility

Action: 

EPSRC will work with universities and other funding bodies primarily industry to support international star recruits, but not internal faculty moves within the UK. Any package of support for star recruits should be well resourced by all parties including flexibility in universities pay scales. EPSRC support for people, such as DTAs, fellowships and discipline hopping all allows mobility and we will continue to promote these opportunities. We will also consider dip-stick testing the level of relocation between undergraduate and postgraduate and postgraduate and postdoctoral positions.

Compete globally

Action: 

The deployment of programme and platform grants is intended to help leading groups compete more effectively on the international stage. To support the very best individual researchers EPSRC launched Career Acceleration and Leadership Fellowships in 2007, which now have the option of an accompanying research grant, as well as help for new faculty members through First Grants. 

International recruitment of PhD students

Action:

 EPSRC asked the Department for Education and Skills to allow DTA funding to be used for EU students’ stipends. This was not approved. 

·    EPSRC is involved in two schemes providing opportunities for international students: Dorothy Hodgkin Postgraduate Awards and International Doctoral Scholarships:

· Dorothy Hodgkin Postgraduate Awards

The Dorothy Hodgkin Postgraduate Awards scheme is a UK initiative to bring outstanding students from India, China, Hong Kong, South Africa, Brazil and the developing world to come and study for PhDs in top rated UK research facilities. 

· International Doctoral Studentships

The aim of EPSRC’s International Doctoral Scholarships scheme is to give leading research teams in the UK the ability to recruit outstanding graduate students from anywhere in the world. Universities that have EPSRC-supported Portfolio Partnerships or Interdisciplinary Research Centres can transfer up to 10% of their yearly institutional Doctoral Training Grant into the International Doctoral Scholarships scheme. This means that they can recruit some students without the residency restrictions that normally apply.


Women and ethnic minorities

Action: 

The RSC and the Athena project have launched a new report on best practice, “The recruitment and retention of women in academic chemistry”. Although these reports address the position of women, their implementation is likely to widen career opportunities more generally. We will promote the flexibility of current funding arrangements, such as part-time studentships available with DTA funding and part‑time fellowships. 

Develop a rolling strategic plan for chemistry. 

Action: 

Following the publication of the Government’s 10 Year Science and Innovation Investment Framework in July 2004, EPSRC reviewed its activities against the challenges it posed to the Research Councils: nurturing a healthy UK science and engineering research base and enabling better exploitation.  EPSRC reorganised in April 2008 in order to deliver these goals more effectively.  The new EPSRC structure contains:

· Research base programmes that focus on investigator-led research and training.  

· Business innovation programmes that deliver priority research themes and maximise the economic and social impact of the research and training we fund. 

The Chemistry programme sits in an investigator-led Physical Sciences programme (in Research Base) that includes Materials chemistry and Physics.  This will help more interdisciplinary research to take place.  Chemistry is also well placed to contribute to the wider priority research themes.

Encourage community-generated initiatives in research. 

Action: 

The majority of the Chemistry Programme budget is available to support community-generated research ideas through essential platform. Further funding is available from other EPSRC Programmes, for example, Engineering, Materials and the Life Sciences Interface Programmes, for jointly supported activities.  We also welcome proposals in responsive mode for funding to develop research ideas, such as for sandpits and study workshops.

EPSRC launched the Grand Challenges in Chemical Sciences and Engineering consultation in 2008, working in partnership with the Chemistry Innovation Knowledge Transfer Network, Institution of Chemical Engineers and Royal Society of Chemistry.  Through the process we hope to develop a community driven strategy for chemical sciences and engineering research in the UK that has the potential to make the UK truly world leading.  


Use the Power of the top universities to strengthen the next tier. 

Action: 

· EPSRC’s policy is to support the highest quality research, irrespective of departmental RAE ratings.  

· Through portfolio partnerships and subsequently programme grants EPSRC has focused support on leading teams. Multi-organisation collaboration has been fostered through this and 31% of the 2007/08 portfolio comprises interinstitutional projects

· EPSRC has arrangements in place to ensure that EPSRC has good interactions between the leading Framework Agreement Universities and the next tier, complemented by regional meetings so that messages can be relayed.  

Allocation of resources

Action: Advice on the allocation of funding is provided by peer review. EPSRC is striving to make the peer review process as open and transparent as possible. A review of its peer review processes will be carried out this year and opened to consultation

Relationship with and funding from the chemical and related industries.  

Action:


· We promote our expectations of industry collaboration with universities when leveraging EPSRC funding. In particular, we emphasis that research jointly funded by industry and the EPSRC should be pre‑competitive, generic research.  Also, we monitor trends in the level of industry funding for universities.
· EPSRC has agreed Strategic partnerships with Proctor and Gamble, Glaxo Smith Kline, and has others under development. 
Diversity of funding sources available in other countries

Action:

 None at this time, other than welcoming and retaining the degree of diversity of funding that does exist within EPSRC and from other bodies. If different EPSRC (and non-EPSRC) peer review areas and processes reach different judgements on similar proposals, we should welcome this as an outcome of diversity.
Self-evaluation by Departments of Chemistry in the UK - Recommendations to EPSRC from Chemistry Departments in the UK
Action:
 There are no new issues raised here.
Organic Chemistry

Action:
 

Calls for proposals have been issued in Array chemistry and Flow Chemistry.  A partnership with three major companies (AZ, Pfizer and GSK) resulted in calls for proposals in Organic Synthetic Chemistry, designed to strengthen the quality of the (four year) PhD experience 

Inorganic Chemistry 
Action:
There is no obvious cause for concern here; 16% of the grant portfolio in 2007/08 was in the area of inorganic chemistry. The re-alignment of the Programme areas, bringing aspects of Materials Chemistry into Chemistry’s remit, will be of significant help here.  

Physical Organic Chemistry 

Action:

· EPSRC held a workshop for relevant stakeholders, both academics and industrialists, in the area of Physical Organic Chemistry (POC) to find ways of stimulating the area.  This resulted in two calls for proposals in 2006 and 2008 (panel in 2008 to be held in September). A number of symposia and an N+N visit to Singapore in 2006 have been sponsored to raise the profile of the UK community.

· Two Science & Innovation centres in POC were awarded to Cardiff in 2006, and Westchem in 2007.
Theory and Computational Chemistry 

Action:
We monitor the intake of new researchers in this area, as postgraduates in this subject are in demand from informatics and finance industries.  The number of grants funded in theoretical and computational chemistry has steadily increased, from 9% in 2003/04 to 21% in 2007/08.  

Analytical Chemistry

Action:

·     An Analytical Science Review was held in March 2006 to evaluate EPSRC’s Analytical Science portfolio and to provide guidance for future investment strategy.

·    The EPSRC/RSC Analytical Studentships Scheme first call was administered by EPSRC in 2003/04.  Each year up to 2007/08 has funded between 17-22 students.

·     A Science & Innovation centre in Analytical Science was awarded to the University of Warwick in 2007.
·      A summer school has been awarded to The University of Warwick and will be run in 2008 and in 2010.
Biologically Related Chemistry
Action:
 

The EPSRC continues to encourage interdisciplinary research, in particular at the chemistry/biological/medical interface, since it is recognised that solutions in key research areas will not be provided by chemists and biologists working in isolation; a dialogue is essential.

·     The EPSRC brings chemists and biologists together, for instance through the RSC chemical biology forum, networks, sandpits, portfolio awards, and working with PhD students, PDRAs and DTCs.. In the area of biomolecular sciences (BMS), EPSRC continues to work with BBSRC to consider proposals for joint funding.  

·     Five Chemistry/LSI platform grants were funded in 2005 to a value of £4.1M

·     There are two research chairs in the area of bioanalytical science (part funded by the RSC), and are held by Prof D Kell (Manchester) and Prof J Thomas-Oates (York).

·     The LSI DTCs are a new initiative bringing physical, medical and computer scientists together with mathematicians and engineers to provide training at the interface with the life sciences, and to facilitate the development of leading-edge research. All students undertake a four-year PhD training programme. The chemistry programme contributes funding, through the research topics in this theme, to the LSI DTCs located at Leeds/Sheffield, Warwick and ICSTM to a value of £1.72M, £1.53M and £2.52M respectively.

Materials Chemistry

Action:
 The restructuring of the EPSRC programme brings chemistry and materials chemistry together under the Physical Sciences programme. 


Crime Prevention and National Security 

Action: 

EPSRC initiated a programme on technologies for crime prevention in 2002 to expand our funding in crime and security research.  Working with the Home Office and other agencies, EPSRC funded five calls for proposals, two IDEAS factory sandpits and several multidisciplinary networks.

Technology Transfer and Intellectual Property 

Action: 

In 2007 & 2008, EPSRC issued an additional amount of £3.8M funding to universities for the career development and transferable skills training of the research students and staff funded through grants that it supports.  The funding was targeted towards enterprise, entrepreneurial and activities to enable better exploitation. Universities have used it to develop or build on: training in commercialisation of research and intellectual property; role model schemes to better inform researchers’ career choices; and, processes for secondments or placements in companies.  Reports from universities have highlighted that this additional funding has catalysed and enabled:

· Scaling up of provision and enhancement of training and activities in this area

· Improving links between transferable skills training and expertise in business schools, enterprise offices etc

· Collaboration across universities to share good practices in developing the entrepreneurial skills and awareness of researchers

This is additional funding to that already provided by EPSRC for Roberts Skills funding.

Physical Infrastructure in the Universities
Action: The 2007 Comprehensive spending review made provision for a permanent Capital infrastructure funding stream within the Science budget to reflect the ongoing capital investment requirements in undertaking research funded by the research councils. 

. 

EPSRC Input to Research Councils UK Review of Physics Research

The Research Councils UK fundamental review of the strength and role of UK physics is being chaired by Professor Bill Wakeham. The review panel will consider actions that might be taken to ensure the continued health of physics research and postgraduate training in the UK. It is expected to report in September 2008 to the Research Councils UK Executive Group, which will make recommendations to the Minister of State for Science and Innovation.

Text Input

Consider the priorities for investment across physics as a whole, taking account of the need both to maintain the health of discipline, and to strengthen its wider, including economic, impact in the future:

The principal priority for the UK must be to ensure that funding is available across the breadth of physics for world leading research and the training of high quality individuals. Breadth of support is essential to maintain the vitality of both the discipline itself and the wide-ranging fields that it underpins. 

Research must be financially sustainable and EPSRC fully supports the priority that is being given to this objective through the introduction of full economic costs. The discipline must also be sustainable in terms of future researchers and support for research training represents a critical part of the EPSRC portfolio. Recent international reviews have suggested that the quality of the UK PhD is not as competitive as it once was and we are working with the Funding Councils and others to investigate this perception further. EPSRC believes that promoting the quality of the UK PhD must be a fundamental long-term priority for the UK and we have already taken steps to achieve this through our recent call for Centres for Doctoral Training. 

The majority of EPSRC’s funding for research grants in physics is awarded through the responsive mode, but we believe that it is vital that talented physics researchers participate in nationally-identified programmes e.g. the cross-Council themes which have been informed by the Government’s public policy challenges. We have allocated funding for these themes and are engaging with universities and others to create a culture and framework that stimulates such participation. 

EPSRC’s Delivery Plan 2008-11, which had input from the community, reflects the above priorities and we strongly believe that it will help ensure the long-term health of physics research, strengthen linkages with other disciplines and maximise the impact of that research. In finalising the Delivery Plan EPSRC had to make difficult choices and the volume of new research that we fund will be lower. The reduction in responsive mode will be some 12% - 15% over the 3 year period.

As we look to the next Spending Review, a key priority will, therefore, be to seek additional resource to increase the volume of research across our portfolio. Following advice from the international reviews of Physics and from our Strategic Advisory Team, we have identified some specific areas of physics research where additional investment would have particular impact and we are also conscious of the benefit that a substantial further investment in responsive mode would offer. We are now working with the community to develop our strategy and clarify the priorities.

As a final comment on priorities, we would stress that all EPSRC’s research communities need access to state-of the-art equipment and facilities in order to conduct leading edge research. It is critical to the future of physics and its contribution to the wider research scene that the UK continues to invest strategically in such facilities. 

Identify the contribution physics makes to other areas of research and explore how these contributions can be enhanced, with the view to strengthening the health of the UK research base as a whole:

Physics research is pervasive and underpins progress in a range of other disciplines. A particular example concerns the development of instrumentation. Many other Research Councils now include technology development as a specific priority in their research strategies and collaborate with us to achieve this. This priority extends beyond the Research Councils and EPSRC now has joint programmes with the Wellcome Trust and Cancer Research UK who are both seeking to use the expertise within the physical sciences research community to underpin the breakthroughs they are aiming for. 

There are many excellent case studies demonstrating the impact of physics. Examples include: Life scientists working with physicists to explore nanosciences at the University of Oxford; the application of soft condensed matter physics to the life sciences at the University of Edinburgh; research on terahertz waves at the University of Leeds and the application to security; development of light emitting polymers at the University of Cambridge; a research consortia led by the University of Bristol developing a holographic optical tweezers system; and research at the University of Southampton’s optoelectronic centre developing optical fibres and technology. 

EPSRC supports a significant proportion of its physics research in non-physics departments and this provides further evidence of both the pervasiveness of the discipline and the flexibility of physicists. Our current Delivery Plan emphasises opportunities in multidisciplinary themes, such as energy and nanoscience, and we see much potential for the physics community to engage in these areas. Furthermore, we will seek to stimulate collaboration, connectivity and impact through “signposting” research areas and by using Grand Challenges.

In terms of the wider context, the Funding Councils’ Research Excellence Framework will undoubtedly influence behaviours within the research community and it will be important to ensure that cross-disciplinary research and impacts are encouraged within that framework.

Identify options for strengthening research leadership, and enhancing the opportunities in physics for young researchers:

We have been impressed with the level of research leadership that exists in the physics communities we work with. In general, the UK has a vibrant community within which there are key individuals capable of delivering internationally-leading research and inspiring the next generation of researchers. 

We do recognise that there may be some concern in specific areas. EPSRC has, jointly with the Funding Councils, funded a number of Science and Innovation awards in physics including plasma physics (University of Warwick and QU Belfast), nanometrology (University of Strathclyde, King’s College London, Imperial College and UCL), cold atoms (Universities of Nottingham and Birmingham) and quantum coherence (University of Oxford, University of Cambridge and Imperial College). These investments are intended to strengthen the research community in key areas and to act as centres for change and development. They have already attracted significant additional funding beyond the original investment.

In terms of securing the long term health of the research base, it is necessary to ensure that sufficient numbers of highly skilled individuals are moving through the system. In this respect there are certainly issues to address such as maximising our ability to access all available talent (i.e. ethnic minorities, women) and ensuring we do not lose such talent as a result of structural barriers and inflexibilities. Nevertheless, there are still many high quality individuals at early career stages and physicists are well represented within EPSRC’s fellowship awards. The availability of such talent bodes well for the future health of discipline.
With resources coming from more than one funding organisation, examine ways to improve the coherence of the UK physics programme:

Research Councils and related organisations already do much to ensure their activities promote coherence across their programmes although this is not limited to just physics research. Cross-Council themes provide a particular example of how such coherence can be stimulated. For example, the basic technology and e-science programmes provided a specific research focus within which physicists made important contributions. The current Energy and Living with Environmental Change themes will inherently encourage physicists to work across Research Council boundaries. Additionally, through RCUK, Research Councils work closely together in defining and implementing the Large Facilities Roadmap and in providing advice to DIUS concerning investment from the large capital facilities fund. Physics has been a major beneficiary of such funding. The case for such investments has benefited from the broader, strategic consideration that arises from involving all Research Councils. It furthermore enables the Councils to align their programmes to the new investments at an early stage. 

We recognise the contribution the Institute of Physics (IoP) has make in promoting the discipline and demonstrating its importance and, in particular, we welcome the steps the IoP has taken to help secure the future supply of talented researchers by providing funds to those taking undergraduate physics degrees. We will continue to work closely with the Institute e.g. in conducting international reviews or studies to demonstrate the impact of the physics discipline.

Specifically concerning the health of discipline, EPSRC has partnered with the Funding Councils in supporting Science and Innovation Awards aimed at promoting research capacity. Physics has been a major beneficiary of such awards receiving funding, for example, in the areas of quantum coherence and plasma physics. 

Looking to the future we believe it is essential for Funding Councils and Research Councils to develop a deeper understanding of the contribution each makes to the health of discipline, supply of people and to Knowledge Transfer and to promote an even greater alignment of our policies.

Examine the provision of physics-based facilities, their application across the science base, and appropriate means of sustaining their operation:

Access to state-of-the-art equipment (from laboratory-based equipment to national and international facilities) is essential for the continued health of the research base, but there must be a balance between the provision of infrastructure and the funding for people. Ensuring an appropriate balance is critical to maintaining the UK’s competitiveness in physics.

EPSRC strongly supports the need for continued investment in national and international facilities, and that the decisions to make such investments are taken strategically and involve an assessment of the full lifetime cost. Those who will be responsible for funding the research must be instrumental in the decision process. Within the Research Council context, such decisions should engage all of the relevant Research Councils and are best taken collectively at the RCUK level.

As a general principle, EPSRC believes that the development of the research strategy for facilities and the funding of research using the facilities should be separated from the ownership and operational management of those facilities. Combining such responsibilities can lead to conflicts of interest and skewed portfolios. The principle of separation applies most effectively where the research facility is supporting independent research groups who combine access within their wider experiments or programmes. In some specialised research areas, e.g. particle physics or fusion, the development and operation of the facility can be so integrated with the research programmes that some modification to this principle may be required. 

A specific issue for facility funding, particularly for existing facilities, relates to the cost of supporting ongoing operations and balancing such costs against investments in research that does not use facilities. The challenge is to ensure that facilities have a measure of funding stability whilst also being incentivised to operate as efficiently as possible and to be reactive to changing research needs. The “ticket” scheme that EPSRC and CCLRC implemented in the late 1990s and terminated in 2003 was an attempt to do this and we can provide separate input concerning our experience in developing and running this scheme if that would prove helpful to the review.

Data Input

Definition of physics: theoretical, computational and experimental studies of: quantum physics; atomic, molecular and optical physics; plasma physics; particle physics and nuclear physics; surface and interface physics; condensed matter and soft matter physics; biophysics; semiconductors, nanoscale physics, lasers, optoelectronics and photonics; magnetism, superconductivity and quantum fluids; fluid dynamics; statistical mechanics, chaotic and nonlinear systems; astronomy and astrophysics, planetary and atmospheric physics; cosmology and relativity; medical physics; applied physics; chemical physics; instrumentation; and pedagogic research in physics.
Definition of physics department: any department with physics in the title

Table a: Total Research Council spend on physics per financial year 
% of total spend on each heading for all disciplines e.g. responsive mode

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	Responsive Mode
	46.7
	30.8
	46.8
	30.9
	42.4
	30.7
	41.9
	29.9
	48.6
	29.9
	56.2
	30.5

	Directed Research
	54.2
	26.8
	43.1
	22.4
	29.1
	19.3
	32.2
	21.2
	40.7
	22.0
	44.5
	20.8

	Institutes
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Facilities
	24.3
	 
	27.0
	 
	6.3
	 
	22.3
	 
	20.1
	 
	23.9
	 

	Fellowships
	2.7
	33.3
	3.5
	35.1
	3.7
	35.2
	3.5
	29.2
	4.3
	31.0
	4.8
	26.4

	Studentships
	6.3
	 
	7.3
	 
	7.5
	 
	7.0
	 
	7.7
	 
	7.7
	 

	TOTAL
	134.1
	34.7
	127.2
	31.6
	88.6
	23.8
	106.4
	24.5
	121.0
	24.1
	136.9
	23.9


Notes for table a:

1) Responsive Mode funding: Within physics research topics by any programme (proportionate share only) and classed as responsive

2) Directed Mode funding: Within physics research topics by any programme (proportionate share only) and not classed as responsive including JIF, public engagement

3) Responsive mode figures are conservative as schemes such as EPSRC platform grants which could just as easily be classified as responsive have all been classified as directed.

4) Funding for large scale facilities at CCLRC and Grenoble was transferred to CCLRC in 2003/04

5) Percentages are % of whole EPSRC spend. Percentages for facilities and studentships unavailable

6) Funding for fusion research at Culham is included in the facilities line from 2004/05 onwards

7) Studentship figures are those awarded to Physics Departments assuming the standard fees and stipends plus contributions to MTP and LSI DTCs. Actual spend data unavailable

8) From 2004/05 Roberts funds for knowledge transfer training and EPSRC entrepreneurship funds of £1000 per student are included in studentships

9) Project studentships may also be funded through grants and are included in responsive mode and directed grant lines

Table b: Total Research Council spend on sub-disciplines of physics per financial year 
Total includes responsive mode, directed research and fellowships only
% of total

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	Atomic and Molecular
	6.7
	7.3
	6.6
	8.3
	6.3
	9.0
	9.1
	9.9
	11.5
	11.0
	13.4
	11.1

	Nuclear Physics 
	7.1
	7.8
	5.4
	6.8
	4.4
	6.3
	3.4
	3.7
	5.1
	4.9
	5.8
	4.8

	Optical Physics and Lasers
	19.9
	21.9
	19.4
	24.2
	19.1
	27.5
	21.3
	23.3
	21.1
	20.2
	22.1
	18.4

	Physics of Materials, Surfaces and Interfaces
	33.7
	37.1
	27.9
	34.8
	23.0
	33.0
	22.4
	24.5
	29.9
	28.7
	33.0
	27.5

	Plasma Physics
	2.7
	3.0
	2.9
	3.6
	2.2
	3.1
	20.2
	22.1
	17.8
	17.1
	23.0
	19.2

	Statistical and Mathematical Physics
	1.6
	1.8
	1.2
	1.5
	1.0
	1.4
	1.1
	1.2
	1.3
	1.3
	1.6
	1.3

	Superconductivity, Magnetism and Quantum Fluids
	19.0
	21.0
	16.6
	20.7
	13.7
	19.6
	14.1
	15.4
	17.6
	16.9
	21.2
	17.7

	TOTAL
	90.7
	100.0
	80.1
	100.0
	69.6
	100.0
	91.4
	100.0
	104.3
	100.0
	120.0
	100.0


Notes for table b:

1) Funding for Nuclear Physics was transferred to STFC as from 2007/08

2) Expenditure on Doctoral Training awards, institutes and facilities (except Culham) excluded.  Fusion research at Culham is classified as Plasma Physics

Table c: Total Research Council spend on physics in physics departments per financial year 
Total includes responsive mode, directed research, fusion and fellowships only

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	 
	39.3
	43.3
	35.1
	43.8
	29.7
	42.7
	49.0
	53.6
	55.2
	52.9
	64.3
	53.6


Notes for table c:

1) Expenditure of Doctoral Training awards, institutes and facilities (except Culham) excluded.  Spend in Table c and d equals total in Table b.

2) Percentage is as a percent of Table (b)

Table d: Total Research Council spend on physics in non-physics departments (a-c) 
Total includes responsive mode, directed research and fellowships only

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	 
	51.4
	56.7
	45.0
	56.2
	39.9
	57.3
	42.4
	46.4
	49.1
	47.1
	55.7
	46.4


Notes for table d:

1) Expenditure of Doctoral Training awards, institutes and facilities (except Culham) excluded. Spend in Table c and d equals total in Table b.

2) Percentage is as a percent of Table (b)

Table e (i): Total EPSRC spend on physics in Physics Departments by other Programmes
Total includes responsive mode, directed research and fellowships only

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	Basic Technology
	0.000
	0.0
	0.368
	22.0
	2.318
	33.0
	4.701
	26.5
	4.956
	22.3
	5.907
	22.2

	Chemistry
	2.060
	5.5
	2.242
	6.7
	2.070
	7.6
	1.194
	3.2
	0.710
	1.7
	1.031
	2.0

	Complexity
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0

	Crime Prevention
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.016
	1.0
	0.124
	3.8
	0.300
	8.1

	DTI Technology Programme
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.021
	21.0
	0.039
	3.2

	Energy
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.177
	19.8
	0.188
	5.0
	0.124
	1.1

	Engineering
	1.019
	1.8
	0.612
	1.0
	0.771
	1.6
	0.615
	1.0
	1.617
	2.4
	1.132
	1.5

	Science and Innovation Awards
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	1.067
	3.5

	IDEAS Factory
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.003
	0.1

	High Performance Computing
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.033
	5.7
	0.069
	9.2

	Information & Communication Technology
	1.721
	2.9
	1.462
	2.3
	1.455
	2.6
	1.549
	2.4
	1.754
	2.9
	1.378
	2.1

	Infrastructure and Environment
	0.121
	0.5
	0.094
	0.5
	0.008
	0.0
	0.042
	0.2
	0.000
	0.0
	0.000
	0.0

	Innovative Manufacturing
	0.192
	0.5
	0.192
	0.6
	0.133
	0.5
	0.068
	0.3
	0.033
	0.1
	0.000
	0.0

	Life Sciences Interface
	0.052
	2.8
	0.127
	4.8
	0.170
	3.6
	0.131
	2.0
	0.073
	0.7
	0.089
	0.5

	Materials
	4.370
	10.7
	4.236
	9.1
	3.107
	8.4
	4.143
	8.8
	5.601
	12.7
	6.016
	13.6

	Mathematical Sciences
	0.054
	0.7
	0.144
	1.3
	0.132
	1.2
	0.132
	1.0
	0.051
	0.4
	0.035
	0.2

	Schemes Group
	2.614
	3.8
	0.742
	1.1
	0.069
	0.3
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0

	TOTAL
	12.202
	3.6
	10.219
	2.9
	10.232
	3.5
	12.768
	4.1
	15.162
	4.1
	17.190
	4.1



Notes for table e (i):

1) Spend by other programmes in Physics departments for all physics subject codings as in Table (b)




2) Numbers exclude any contribution from the Physics programme itself.  Values are those contributed by the named programme



3) Percentages are as a % of total EPSRC programme in that programme/activity




4) Expenditure is for grants and fellowships only.  Studentships and facilities are excluded




5) High Performance Computing grants - not funding for facility (see below)




6) Schemes group includes JIF and Strategic Equipment grants

Table e (ii): Total EPSRC spend in Physics Departments by other Programmes
Total includes responsive mode, directed research and fellowships only

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	Basic Technology
	0.000
	0.0
	0.517
	30.9
	3.703
	52.7
	6.287
	35.4
	7.462
	33.6
	8.381
	31.5

	Chemistry
	2.912
	7.7
	3.174
	9.4
	2.980
	11.0
	2.013
	5.5
	1.432
	3.4
	1.705
	3.3

	Complexity
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0

	Crime Prevention
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.028
	1.7
	0.233
	7.2
	0.490
	13.3

	DTI Technology Programme
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.042
	42.0
	0.078
	6.5

	Energy
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.886
	98.8
	0.939
	25.0
	0.622
	5.6

	Engineering
	2.552
	4.5
	1.858
	3.2
	2.066
	4.3
	1.965
	3.3
	3.562
	5.3
	3.631
	4.9

	Engineering & Physical Sciences Council
	0.000
	0.0
	0.400
	15.8
	0.384
	9.2
	0.389
	1.6
	0.474
	2.4
	2.627
	8.5

	IDEAS Factory
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.017
	0.7

	High Performance Computing
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.005
	7.3
	0.053
	9.0
	0.079
	10.6

	Information & Communication Technology
	3.229
	5.4
	3.222
	5.0
	3.048
	5.5
	3.209
	5.0
	3.832
	6.3
	2.978
	4.5

	Infrastructure and Environment
	0.484
	2.0
	0.408
	2.0
	0.197
	1.0
	0.145
	0.6
	0.018
	0.1
	0.000
	0.0

	Innovative Manufacturing
	0.719
	2.0
	0.373
	1.1
	0.351
	1.4
	0.093
	0.4
	0.033
	0.1
	0.000
	0.0

	Life Sciences Interface
	0.267
	14.5
	0.297
	11.2
	0.478
	10.0
	0.303
	4.6
	0.161
	1.6
	0.278
	1.6

	Materials
	9.871
	24.2
	10.011
	21.5
	7.309
	19.7
	8.759
	18.7
	11.726
	26.7
	12.553
	28.4

	Mathematical Sciences
	0.812
	10.1
	1.055
	9.3
	1.050
	9.8
	0.896
	6.8
	0.321
	2.7
	0.403
	2.5

	Schemes Group
	4.000
	5.9
	1.404
	2.1
	0.070
	0.3
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0

	Facilities Programme
	0.034
	28.7
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0
	0.000
	0.0

	TOTAL
	24.881
	6.5
	22.719
	5.6
	21.638
	6.4
	24.978
	5.3
	30.289
	6.0
	33.843
	5.9


Notes for table e (ii):

1) Spend by other programmes in Physics departments for all subject codings

2) Numbers exclude any contribution from the Physics programme itself.  Values are those contributed by the named programme

3) Percentages are as a % of total EPSRC programme in that programme/activity

4) Expenditure is for grants and fellowships only.  Studentships and facilities are excluded

5) High Performance Computing grants - not funding for facility (see below)

6) Schemes group includes JIF and Strategic Equipment grants

Table f: Total number of patents, licences and spin-outs from Research Council funded physics
Total includes from grants, facilities and/or institutes
% of total number of patents, licences, spin-outs granted

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Number
	%
	Number
	%
	Number
	%
	Number
	%
	Number
	%
	Number
	%

	 
	9
	6.12
	6
	3.39
	16
	6.78
	5
	2.48
	6
	4.96
	9
	4.19


Notes for table f:

1) Patent etc from projects funded by the Physics programme as a percentage arising from all programmes

Table g (i): Total Research Council spend on facilities (national and international) to undertake physics based research
% of total Research Council physics spend from table a

	 
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	 
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	Daresbury - MEIS (Medium Energy Ion Scattering)
	0.186
	0.1
	0.240
	0.2
	0.277
	0.3
	0.319
	0.3
	0.339
	0.3
	0.312
	0.2

	Daresbury - NCESS (National Centre for Electron Spectroscopy & Surface Analysis)
	0.191
	0.1
	0.192
	0.2
	0.199
	0.2
	0.218
	0.2
	0.469
	0.4
	0.199
	0.1

	Rutherford - CMF (Central Microstructure Facility)
	0.009
	0.0
	0.020
	0.0
	0.054
	0.1
	0.103
	0.1
	0.131
	0.1
	0.148
	0.1

	Surrey - Ion Beam
	0.347
	0.3
	0.321
	0.3
	0.280
	0.3
	0.253
	0.2
	0.128
	0.1
	0.056
	0.0

	Sheffield - III-V Facility
	0.300
	0.2
	0.196
	0.2
	0.142
	0.2
	0.306
	0.3
	0.277
	0.2
	0.301
	0.2

	TOTAL
	1.032
	1.1
	0.970
	1.2
	0.953
	1.4
	1.200
	1.3
	1.344
	1.3
	1.016
	0.8


Notes for table g (i):

1) Figures above are the costs awarded on research grants by Physics programme to provide access to the facility.  The facility itself also receives an award (see below)

2) These facilities are not physics exclusive and represent the EPSRC facilities with sizeable interest for physicists

Table g (ii): Facilities funding
The facilities below are not necessarily exclusively used by physics. The funds shown are for all disciplines.

(1) Facility Operations & Capital Funding (estimated annual value)

	 
	Value (£M)

	ESRF, Grenoble - XMaS (X-Ray Beamline)
	0.879

	FOM Utrecht - Felix Free Electron Laser (Contract for 20% beamtime)
	0.133

	Daresbury - NCESS
	0.247

	Daresbury - MEIS
	0.414

	Surrey - Ion Beam
	0.704

	Oxford - 3D Atom Probe
	0.425

	Sheffield - III-V Facility
	1.158

	Southampton - Silicon Microfab/Innos
	2.361


(2) Funding for fusion research at Culham (estimated annual value of capital & operating costs - average 2003/4 to 2007/08)

	 
	Value (£M)

	Culham - Fusion
	20.853


(3) Current High Performance Computing Funding (estimated annual value of capital & operating costs - average over lifetime of facility)

	 
	Value (£M)

	Edinburgh/Daresbury - HECToR
	18.833

	Daresbury/Edinburgh - HPCx
	5.600


(4) Notional costs for use of HPC by physicists - costs are not included in table a

	
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%
	Value (£M)
	%

	Manchester - CSAR (High Performance Computing)
	3.190
	2.4
	1.701
	1.3
	1.616
	1.8
	1.496
	1.4
	2.839
	2.3
	0.000
	0.0

	Daresbury and Edinburgh - HPCx (High Performance Computing)
	0.000
	0.0
	3.607
	2.8
	7.408
	8.4
	4.960
	4.7
	4.315
	3.6
	3.421
	2.5

	TOTAL
	3.190
	2.4
	5.308
	4.2
	9.024
	10.2
	6.456
	6.1
	7.154
	5.9
	3.421
	2.5


Notes for table g (ii):

1) Support for CSAR has now ended. HECToR (High End Computing Terascale Resource) started in 2007/08

Table h: Description of Research Council funding policy for use of facilities
· Funding for access to Rutherford, Daresbury and Grenoble large facilities was transferred to CCLRC in 2003/04 and is now part of the STFC baseline. 

· EPSRC is involved and gives input into the requirements for current and new facilities.

Table i: Description of directed research programmes at the boundary of physics

· Physics Engineering Call 2001-2004: Joint managed call between physics and engineering programmes with one call per year over four years, £2M per call

· Physics/LSI Managed Call 2005: A single, £1.4M, joint managed call between physics and LSI programmes

· Next Generation Facility Users 2007: Joint £4M call between EPSRC and STFC to fund studentship projects based at major facilities, proposals over many boundaries - LSI, physics, engineering, materials, chemistry




















































