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Introduction and Background


1. This paper provides an update on the balance of people support exercise which TOP and UP will undertake in September 2009. The approach and criteria for the exercise have been developed following on from the joint TOP and UP meeting in February. 
2. The exercise will look primarily at the budget associated with the Securing the Future theme.  This includes activities such as Doctoral Training Grants, Centres for Doctoral Training and Fellowships.  These activities need to be considered in the context of the full range of other people related activities being undertaken across EPSRC, for example Industrial CASE Studentships, and Mission Programme Centres for Doctoral Training.  Consequently information about the type and scale of these activities will be provided as part of the September exercise.
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Objectives, Criteria and Approach
3. Objective of the Balance of People Exercise:  to develop the appropriate balance between research, training and fellowship support within Research Base programmes ensuring our people support is aligned with EPSRC strategy.
4. Through this exercise we aim to align our people related activities more closely to the Research Base programme strategy.  We will also be considering some cross cutting issues or work streams (see figure below) to contribute to the development of a coherent people strategy for EPSRC.

5. Approach: Each of the Research Base Programmes (Cross-disciplinary interfaces; Information and Communications Technology; Materials, Mechanical and Medical engineering; Mathematical Sciences; Physical Sciences; Process, Environment and Sustainability; Research infrastructure and international) will produce a plan:

· Presenting the current shape and status of people support within each Research Base Programme. A picture of the types and levels of people supported across each Programme with future trajectories is currently being finalised.


· Laying out the vision for what shape the Programme’s people support should have in 5 years time and plans for getting there. 


·  Considering the external challenges and risks to achieving the plan.


· Plans will contain less detail on the research side but should contain enough detail to make the case for any changes in budget between research, training and fellowships.

6. A draft plan for Physical Sciences is attached at Annex 1.
Timetable and Next Steps
7. In addition to the development of Programme Plans work is also ongoing on the 3 work streams identified below and it is intended that these will also inform the Panels discussions in September. 
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8. A poster session was held as part of the TOP/UP June 2009 meeting. The aim of the session was to give TOP and UP members an early feel for the current picture of people support within each programme and to allow Heads of Programmes to flag up and get feedback from members on some of the major issues that they plan to address in their plans in September.  Each of the 3 work streams also prepared a poster on progress and issues for advice from TOP and UP.
9. Following the TOP and UP meetings Heads of Programmes are consulting with their SATs and will continue their discussions with the broader research community as they develop their plans for the September exercise.
10. A summary of external reports relating to issues around people support has been prepared to help inform the Heads of Programmes in developing their plans (see Annex 2).
11. A Programme overview and sub-programme portfolio reviews relating to the Physical Sciences Portfolio has also been prepared which the SAT have previously been consulted upon (see paper PS SAT 14-09).

Planned Discussions
12. Following the TOP/UP meetings in June, the SAT will be presented with their feedback as further context for the discussions.
13. We would like to build on the previous discussion held on 19 January 2009 (notes of meeting PS SAT 11-09 Annex 2) where the initial ideas were generated to develop a future vision for the Physical Sciences programme training provision.
14. The deadline for the final plan is 31 July 2009.
ACTIONS

15. The SAT is invited to:

· discuss the key aspects of the draft Physical Sciences Plan for the Balance of People Support exercise;
· comment via the facilitated exercise on the relevant components and advise on areas that should be grown or reduced over the next five years in light of potential funding constraints.
Balance of People Exercise

Physical Sciences Programme Plan
1. Introduction and background 

· People are crucial for delivering a high quality, Physical Sciences research portfolio.  The number of people directly supported by the Programme has grown through increased expenditure on project studentships, first grants and fellowships.
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The following diagram indicates the numbers of people supported by the Programme:

· Current career paths are very traditional; there is a requirement to obtain a PhD for career development, followed by a period of post-doctoral study and then academic tenure.

· The strengths of Physical Sciences:

·  Postgraduate students play a key role in delivering research outputs.  This is borne out by the high numbers supported by the Programme.

· A diverse population of individuals enter the career pipeline

· High quality Fellows are identified and appointed by EPSRC 

· The weaknesses include:

· Successive external reviews have commented on the narrowness of the research outlook of postgraduate and early career researchers.

· An over reliance on postgraduate students to deliver research outputs (e.g. massive growth in project studentships) rather than utilising other resources.

· Sub-discipline silos are reinforced through the current training portfolio.

· Lack of perceived leadership to inspire the next generation as identified by Chemistry International Review and TOP/UP discussions

· The Physical Sciences Programme has recently funded 5 Doctoral Training Centres.  However, this underpinning discipline is relevant to a further [23 check] centres supported by other Programmes from both the Research Base and Business Innovation directorates.

· EPSRC refocused its support for Fellowships, introducing Career Acceleration and Leadership Fellows; the full impact of these changes will take some time to become apparent.

External factors

· The availability of high quality undergraduates has been raised as a key issue (see ‘A degree of concern’ – Royal Society report).  This is reinforced by the difficulty in recruiting people to take up postgraduate studentships experienced by academics institutions.

· The Physical Sciences Programme supports approximately [30% check] of postgraduate students within this discipline with the remainder being funded by other sources.  Nevertheless, this fraction is important for the life blood of many departments to train the next generation of researchers.

· The output of trained postgraduate students is summarised below. [HESA data insert].  Individuals are recruited by a wide range of disciplines.  The pervasiveness of physics PhDs was highlighted by the recent RCUK Wakeham Review of Physics.  There are challenges however as the range of skills offered to postgraduate students is not consistent or necessarily best mapped to future requirements.

· The recent International Review of Chemistry praised the diversity and talent of early career researchers but raised major concerns about the career trajectory of these individuals.  Inadequate resources to establish their research portfolios and the, perhaps, unrealistic expectation that all tenured academics have a future career within academia were cited as key issues.

2. Vision 

· A physical Sciences research community that supports and trains people:
· That focuses on the needs and strengths of the individual
· To deliver world class research 
· In an environment that enables creativity and adventure
· To influence and lead other disciplines
· That inspires the next generation of researchers of the value of Physical Sciences research to deliver societal challenges
3. Description of Current Status and Proposed Changes

Postgraduate

Current Status

· The Physical Sciences community have a strong studentship culture.  Students are considered by the community to be the powerhouse of research groups.

· The Physical Sciences disciplines are important training grounds.  There is an excellent track record for the recruitment of the postgraduate student population into scientific and non-scientific careers.
Issues and Challenges

· There is a perception from the research community that UK trained undergraduate students are of a lower quality than their international colleagues.  This has led to a greater desire for overseas studentships which has raised concerns regarding meeting future national Physical Sciences needs.
· There is a challenge of understanding the true demand for studentships i.e. what number should we fund to meet the needs of both research and the wider economy?
· There is a concern that the distribution of Physical Science Centres for Doctoral Training is limited to the ‘application’ of Physical Sciences rather than the fundamentals (although sub-disciplines are represented within the wider portfolio). 
Concepts for Action
The Physical Sciences Programme would to like to have a greater influence on the focus of postgraduate funding.  Options we are considering are:

· We will look to influence the use of the DTAs to steer training in key areas and to improve the training experience of our funded PhD students.  We aspire to having a consistent, best-practise approach across the Physical Sciences community towards skills training and a minimum 4 year PhD.
· We will look to align studentship cohorts by providing additional funding; to maximise their impact and encourage involvement of non-Physical Science disciplines to enable cross-fertilisation of ideas.

· Fund additional Centres for Doctoral Training in areas of specific need where greater concentration will strengthen the UK position.  We would look for gaps in the current portfolio and explore how best to deliver this, either through a theme based or discipline focused approach. 
· We will encourage greater links with international groups, industry, users etc. especially within project studentships.  We would like supervisors to work with their students to seek opportunities outside of their University environment e.g. teaching, 6-month placements with industry or international research groups.  This will benefit the research group and the student.
Postdoctoral/Technical

Current Status

· Support for the Postdoctoral/Technical population is through standard research grants.  A limited number of post-doctoral fellowships are supported in theoretical physics and external sources support a number of short term contracts.
Issues and Challenges

· Universities undervalue the role of technical staff, as highlighted in the International Review of Chemistry, and this is an issue that extends to all experimental disciplines within the UK.
Concepts for Action
The SAT at its meeting on 19 January 2009 did not perceive the need to expand Post-doctoral fellowships across the breadth of the PS programme.

· We will actively manage our leading groups through Platform and larger grants to provide sustainable funding for the post-doctoral and technical staff within these teams.
Early Research Career

Current Status

· Fellowships supported by EPSRC and the Royal Society are an important feature of the PS portfolio.  Researchers in these areas have a good reputation for securing Fellowships competitively.
· There is a high demand for First Grants within the portfolio which is unsustainable.  The community feel the current interim two-year limit is incompatible with the needs of newly appointed tenured staff and EPSRC has concerns that the volume funded is placing unrealistic expectations on future grant success.
Issues and Challenges

· International reviews question how tenured/independent researchers compare internationally.
· Defining the purpose of a First Grant Scheme in today’s research environment and working in partnership to nurture early career researchers in a sustainable manner.

Concepts for Action
We aim to enable a creative culture in which early career researchers can establish independence:

· .We will work with early career researchers who have potential as future research leaders and offer them the opportunity to work outside their normal space in a risk free environment. This could include interactions with other disciplines and could be based on the Challenging Engineering model, incorporating:

· Workshops to enable networking, knowledge exchange and potentially linking with mission programmes
· Enhanced training to provide new skills/discipline hopping
· Research competitions with alternative peer review mechanisms.
· Work with Funding Councils and other stakeholders  at the appropriate policy level

· Review of the First Grant scheme is to be completed with other Programmes with a focus on funding staff in sustainable manner.

Mid-Career

Current Status

( Mid-career researchers are largely self-sufficient, obtaining funding via responsive mode and managed activities.  

( They are willing to engage with EPSRC and the Physical Sciences programme.

Issues and Challenges
( We need to ensure that we continue to develop this community into our future research leaders 

( Mid-career researchers have patchy engagement with the Mission Programmes.  This is potentially risky as they could miss out on funding opportunities relevant to their research.

( Need to encourage the best researchers to access different aspects of EPSRC portfolio

Concepts for Action
We need to ensure that mid-career researchers take advantage of the full range of opportunities open to them

(
This will be done through active portfolio management and would potentially increase EPSRC staff resource rather than providing additional Programme funding.
Research Leaders
Current Status
( There are islands of excellence and some key international research leaders
( Research leaders have a diverse range of funding streams available to them and many take full advantage of this.

Issues and Challenges
( A key challenge is ensuring that UK research leaders are ‘best in class’ internationally

( There is a lack of research leaders who are advocates for science, especially for how science can be used to overcome major societal challenges

( There is a lack of research leaders inspiring the next generation from a top down perspective

Concepts for Action
(
We will fund ‘Dream Fellowships’ to allow research leaders to have thinking time and push forward scientific boundaries

(
We will support mechanisms to attract the best researchers to the UK, providing funding to help them establish their research e.g. star recruits and strategic packages
(
Identify Physical Sciences ‘Change Champions’ to case study their impact, influence policy and ensure that UK research leaders are beacons for their discipline.
4. Priorities for additional funding/ Areas for protection in decreasing funding environment

	
	Budget (£M)

	Activity
	Current Situation
	-scenario
	+ scenario
	
	

	Postgraduate
	

	Funding of DTA
	£32M
	
	
	
	

	Align studentship cohorts 
	N/A
	
	
	
	

	Influence training through the DTA
	N/A
	
	
	
	

	Encourage greater links with international links 
	N/A
	
	
	
	

	Funding DTCs 
	£7.5M
	
	
	
	

	Post-doctoral/ Technical
	

	Greater focus on platform grants 
	Impacts on Research Funding
	
	
	
	

	ERC 
	

	Establish workshops, enhanced training and research competitions
	N/A
	
	
	
	

	Career Acceleration Fellowships
	£16M
	
	
	
	

	First grant funding
	£10M
	
	
	
	

	Mid-career

	

	Increase portfolio management by EPSRC
	N/A
	
	
	
	

	Research Leaders
	
	
	
	
	

	Leadership Fellowships
	See CAF budget
	
	
	
	

	Dream Fellowships
	N/A
	
	
	
	

	Star recruits
	N/A
	
	
	
	

	Physical Sciences ‘Change Champions’
	N/A
	
	
	
	


5. Financial Consequences

· The scenarios are all designed to increase the quality and effectiveness of EPSRC’s support for the Physical Sciences.  
· Some of the proposed changes are cultural rather than requiring additional financial resource form the Programme budget.  These cultural changes may actually be more difficult to bring about in the short term as it depends on the acceptance of the direction of the Physical Sciences training portfolio.
· We would expect to see …(to be added after SAT discussion)
· Priority would be given to ... (to be added after SAT discussion).
6. Risks and Mitigation
· The community are reluctant to embrace change.  This will reinforce current practice which is not delivering the next generation of high quality researchers required to maintain our global competitiveness. 
· The potential decrease in funding for Balance of People support will de-motivate the broader research community 

· Influencing a change to a Career Pathway, involving a number of stakeholders, takes place over a long period of time and the effectiveness of changes can be difficult to measure

· Inability to attract Research Stars to the UK because of current institutional and funding support structures

· The ability to influence universities to use fEC funding to resource research teams i.e. technical support,

· The contradictory drivers from RAE/REF is an ongoing barrier to effect change.
A Summary of External People Reports 


PhD Trends

1. PhD Study – Trends and Profiles 1996-7 and 2004-05 by HEFCE

2. HECSU Postgraduate Study: Mapping and Finance, April 2008

3. A Higher Degree of Concern, Jan 2008, Royal Society 

4. Intellectual Property and Research Benefits Professor Paul Wellings, September 2008

5.The career Choices and Impact of PhD Graduates in the UK: A Synthesis review

User perspectives
6. The Demand for Science, Technology, Engineering and Mathematics (STEM) Skills (January 2009).

7. ICARG Note: Concerns about the supply of STEM postgraduates and ICARG – Note from HE taskforce on PhD and postdocs

8. IET Engineering and Technology Skills and Demand in Industry 2008 survey

9. The R&D Society Higher Education 2015 and beyond: will it meet our needs? (Oct 2006)   

10. CBI Taking Stock Education and Skills Survey 2008

11. DIUS Innovation nation: Background analysis of strengths and weaknesses of the UK innovation system

Whole Research Career 
12. Research Careers in the UK: A review, by Nigel Thrift (June 2008) Commissioned by DIUS

13. Pathways to the future : the early career of researchers in the UK Councils for Science and technology October 2007

14. HEFCE Research Study into the Future HE workforce

15. RAE – Extracts of relevant people sections from the 2008 Reports

International Perspectives
16. Internationalisation of Higher Education: A Ten-Year View by Professor Bone Commissioned by DIUS

17. US National Science and Technology Summit (August 2008) – Feedback for Research Councils 

18. Summary of OECD – Education at a Glance Report

Discipline Specific analyses
19.Sustaining the Skills Pipeline in the pharmaceutical and biopharmaceutical industries
20.Sectors Skills Assessment Chemicals and Pharmaceuticals, Oil and Gas, Nuclear, Petroleum and Polymer Industries. Cogent, Sector Skills Council (May 2006)
21.Bridging the Gap between Environmental Necessity and Economic Opportunity
22. Construction Skills (2008), press release on skills

23.  Construction Skills Network (2007), ‘Blueprint for UK Construction Skills 2007-2011 Construction Skills’, Bircham Newton

24. CPHC (2008), ‘A study on the IT labour market in the UK’

25. e-skills (2008) ‘IT and Telecoms Insights 2008’ 
26.Institute of Physics (1999). ‘Career paths of physics post-doctoral research

staff’, Policy Paper 992

27.Institution of Civil Engineers (2008), ‘The state of the nation. Capacity and

skills’ 

28.Quant and Mammon (1998), ‘Meeting the City's requirements for postgraduate research and skills in financial engineering’ EPSRC, CSFI

29.SEMTA (2006), ‘Labour market survey of the Pharmaceutical and Bioscience sectors’ 
Other Reports
30. Patterns of Higher Education Institutions in the UK (Eighth report from UUK, September 2008)
31.Universities UK (2008), “The future size and shape of the higher education sector in the UK: demographic projections”, UUK Research Report.

32.HM Treasury (2002), ‘SET for Success [Roberts Review]’, 
33.HM Treasury (2007), ‘Sainsbury Review of Science and Innovation’,

34.Recruitment and Retention of Staff  in Higher Education 2005, 
35.Research Careers : A strategy for success, RCUK (January 2007)

Internal Reports

36. EPSRC evaluation of project students – April 08

37.Review of EPSRC DTA Mechanism – Carried out by DTZ for EPSRC, April 08

38. EPSRC Evaluation of Advanced Fellowships 

39. International review comments on UK PhD


A short summary of the main reports is provided below focusing on points of interest to EPSRC people issues.

PhD Trends

1. PhD Study – Trends and Profiles 1996-7 and 2004-05 by HEFCE


http://www.hefce.ac.uk/pubs/hefce/2009/09_04
The report analyses HESA data to look at the characteristics of starters to doctoral degrees in UK HEIs between 96-97 and 04-05. It contains analyses by domicile (UK, EU and non EU) and by subject area, a look at student attributes (gender, age, ethnicity, disability status and entry qualification) and trends in sources of student funding.

A few key trends:

· The number of full time starters grew by 22% over the period. The increase in UK domiciled students is marginal while for EU and non EU there are increases of the order of 50%.

· The number of part time starters is relatively steady over the period after an early decline.

· Trends in starters show significant differences across subjects – e.g. decline in chemistry by 32% UK domiciled while increase in computer science/librarianship by 46% for UK domiciled. For the detail see Table 7 Number of starters to full-time PhD courses, by subject area and Table 8 Number of starters to full-time PhD courses, by subject area and domicile.

· In terms of students attributes there is a 42% overall increase in the number of women starting PhDs (compared to 10% in men). Students aged under 21 on commencement have declined by 45%, those from a chinese ethnicity have more than doubled and those with a masters qualification have grown by 70%.

· In terms of sources of tuition fees – 31% of UK domiciled full time students are Research Council funded, 10% of EU  full time students are Research Council funded and 1% of non EU full time are Research Council funded. For a full breakdown see Table 36.

2. HECSU Postgraduate Study: Mapping and Finance, April 2008


The report contains a lot of detailed analysis of HESA data carried out over the period 00/01 – 05/06. The report includes analysis by student numbers, source of funding and destination. Note the executive summary covers trends across all postgraduate study (including Masters and PGCE). Breakdowns by type of postgraduate study are included in the report. Some key trends in postgraduates studying for a doctorate degree by research:

· Between 00/01 and 05/06 the number of postgraduates studying at HEIs in the UK rose by 10.9% (30.2% increase in non- EU domiciled students, 26.2% increase in EU domiciled students and 0.9% increase in UK domiciled students.) UK domiciled students made up 58% of total numbers in 05/06. (See Table 1.11a)

· Shift towards older postgraduate population – 19.6% increase in 25-29 year olds compared to a 4.9% drop in 21-24 year olds (Table 1.18)

· Subject area distributions (Table 1.34) – Physical Sciences numbers are fairly constant over period with growth in Mathematics and Computer Science and a smaller growth in Engineering and Technologies.

· Section 1.13 discusses the correlation between UK domiciled undergraduate numbers and postgraduate numbers. Generally a rise in undergraduates leads to a rise in postgraduate numbers but it is not straightforward to link the two.

· The % of doctorate by research postgraduates eligible for fees is roughly constant over the period at 40% (Table 2.11).

· For doctorate graduate employment rates (taken from HESA Destinations of Leavers from HE) see table 3.28. Of 1630 returns – 71% are employed after 6 months. This breaks down as follows: 25% scientific research, 26% other professionals, 10% educational professionals and 10% engineering professionals.

3. A Higher Degree of Concern, Jan 2008, Royal Society 

http://royalsociety.org/document.asp?tip=1&id=7403

Covers supply and demand of STEM postgraduates and balance between UK and non-UK students. A few key points:

· 79% growth in Doctorates awarded to students of any nationality and 63% growth for UK students between 94/95 and 04/05.

· Proportion of science Doctorates awarded dropped from 65 to 57% of degrees awarded to UK students.

· For trends in first degree, masters and doctorates by subject area (see fig 3.1 – 3.3. Maths and Physics Doctorates are relatively stable with more fluctuations in chemistry although by 04/05 the numbers are similar to those awarded in 94/95.Need to view in the context of a 53% increase in biology numbers.

· First destination data for UK domiciled students (table 3.6)

· Section 6 looks at balance between UK and non-UK students. There is a healthy flow of students into the UK – the UK received 12% of the world total of foreign students (at all levels) second only to the US (22%) in 2005. Table 6.3 provides a summary of doctorate graduates by science subject and domicile. 

4. Intellectual Property and Research Benefits Professor Paul Wellings, September 2008 (Commissioned by DIUS). 

http://www.dius.gov.uk/higher_education/shape_and_structure/he_debate/intellectual_property
A report prepared for DIUS as part of the HE debate. Section 4 looks at the links between graduate students, graduate schools and IP generation.

· Over the period 02-06 29 Universities graduated less than 100 PhD students each in contrast 34 UK universities produced 75% of PhD graduates and over the same period these same universities created 78% of patents (Table 3).

· The report also looks at correlations between measures of collaborative research income, patents, IP income and PhD graduations and publications (Figure 2). The report suggests these correlations are driven by additional factors such as volume of RC funding – ie those universities with large funding allocations have the resource and the capacity to organise larger TTOs and formalise the work of their graduate schools. Report suggests continuation and expansion of Roberts funding to develop post grad and post doc researchers transferable skills.

· Discusses merits of graduate school experience in terms of providing high quality infrastructure and supervision with a special mention for EPSRC Centres for Doctoral Training. Report recommends building on these approaches.

5.The career Choices and Impact of PhD Graduates in the UK: A Synthesis review. 

Report prepared for the ESRC and RCUK Research Careers and Diversity unit by Dr Arwen Raddon and Dr Johnny Sung, Centre for Labour Market Studies (CLMS), University of Leicester Final Report: Feb 2008. Not published Some data on PhD employment by broad discipline and sector and region. Also info about earnings. Academic report analysing early destination data. “ While physical sciences and engineering PhD graduates had the highest percentage leaving the UK for jobs/studying elsewhere, they also had the highest percentage “believed to be unemployed”.  
User perspectives

6.The Demand for Science, Technology, Engineering and Mathematics (STEM) Skills (January 2009). Commissioned by DIUS

A good summary of the general situation on employer demand for STEM subjects. It mostly focuses on graduate level but there are some postgrad nuggets (see below). Info on recruitment difficulties, supply and earnings. It concludes with good summary of the difficulties in estimating future demand.

· Evidence from employers shows that there are specific recruitment difficulties in some STEM-related sectors in so far as employers report insufficient UK candidates in particular areas of the biosciences, engineering and IT of the quality they are seeking. To some extent these difficulties relate to the lack of applicants with specific STEM knowledge and qualifications.  However, to a greater extent, the recruitment difficulties expressed by employers are broader concerns about a lack of well rounded candidates with technical skills, broader competencies, such as mathematical capability, and practical work experience.

· The supply of STEM graduates and postgraduates has increased in recent years. Between 2002/3 and 2006/07,

·  The number of STEM first Degree qualifiers from UK HEIs (excluding the Open University) increased by 11%;

· The number of STEM Other Undergraduate qualifiers increased by 24%;

·  The number of STEM Masters qualifiers increased by 35%; and

· The number of STEM PhD qualifiers increased by 18%.

· However, there are differences between STEM subjects and at different qualification levels. For example, first degree qualifiers in medicine and dentistry increased by 34% whereas for chemistry and computer science there were falls of 10% and 11% respectively.

· The number of young people taking A Levels in Mathematics and the three core science subjects in the last ten years shows less positive trends and this underlies much ofthe community’s concern about declining interest in STEM subjects.

· STEM graduates tend to have higher earnings than non-STEM graduates. (but variations)

Specific postgrad references:

Furthermore, the Institute of Physics commissioned a study into the career paths of physics postdoctoral research assistants (PDRAs), with the aim of identifying the main business sectors and occupations in which physicists who had undertaken one or two PDRA positions were employed. The study highlighted that while the major employers have more traditional physics roles in industry, the other main private sector ‘users’ of these very highly trained physicists were business/financial and software/computing companies in occupations including financial/business analysts; actuaries; and commercial managers. The five most frequently cited skills or competencies gained from PDRA research experience were (in descending order):

• subject specific knowledge;

• presentation and communication skills;

• technical research skills;

• individual initiative and self motivation; and

• problem solving skills.

The Institute of Physics reported that the financial sector has been keen to employ theoretical physics PhDs in preference to most other disciplines, due to the highly numerate, analytical and problem solving skills that are acquired during their training. The Quant and Mammon report further examines the attraction of physics graduates to the City and indicated that, at that time, 100 PhD graduates from physics every year were entering the finance industry.

Over the period 2002/03 to 2006/07, there has been growth in Masters qualifiers in nearly all STEM subjects, although the growth in Biology (29%), Chemistry (8%) and Physics (17%) has been slower than the average. The only subjects which have seen a fall in the number of Masters qualifiers are Computing and Technologies (-5%for both subject groups).

Turning now to PhD qualifiers, it is clear that the vast majority of PhD’s are awarded in STEM subjects – in fact, STEM PhD qualifiers outnumber non-STEM qualifiers by a ratio of about two to one, and this ratio has remained stable over the past five years. In 2006/07, there were almost 12,000 PhD qualifiers in STEM subjects, including over 1,000 in Chemistry, over 650 in Physics, over 450 in Mathematical Sciences, and over 2,100 in Engineering.

Table 14 shows : All Domiciled PhD Qualifiers at UK HEIs (excluding the Open University), 2002/03 to 2006/07 and is particularly interesting in giving comparative percentages for growth in specific subjects

Medicine and Dentistry  27%, Subjects allied to medicine  8%,Biological Sciences  11%, Biology -1%, Sports Science  78%, Psychology (not solely as a social science) 15%, Veterinary Science  12%, Agriculture and related subjects 24%, Physical Sciences 10%, Chemistry 5%, Physics 9%, Forensic and Archaeological Science 25%, Mathematical Sciences  27%, Computer Science  92%, Engineering and Technology 19%, Engineering 23%, Technology  8%, Architecture, Building and Planning  44%, TOTAL STEM 18%,TOTAL NON-STEM 19%

TOTAL  18%

Overall, the number of PhD’s awarded in STEM subjects has increased by 18% over the past five years, and there has been particularly strong growth in PhD’s in Medicine and Dentistry, Mathematical Sciences, Computer Science and Engineering. The growth rates in subjects like Sports Science and Forensic and Archaeological Science are very high (78% and 25% respectively), but need to be set in the context of the relatively small numbers of students doing these subjects at PhD level. A number of subjects have seen a fall in the number of PhD qualifiers (Biology (-1%), Agriculture and Related Subjects (-24%) and Technology (-8%)). In addition, a number of subjects, despite growing, have lost ground relative to the total number of

PhD’s awarded: Chemistry (5%) and Physics (9%) are particularly worth mentioning.

As for First Degree qualifiers, an increasing proportion of Masters and PhD qualifiersin STEM subjects come from EU and Other Overseas countries: 49.9% of Masters qualifiers in 2006/07 were international students (compared to 41.1% in 2002/03); and 37.5% of PhD qualifiers in 2006/07 came from overseas (compared to 34.4% in 2002/03). Again, however, the proportion of EU and Other Overseas students is larger in non-STEM subjects (56.4% of Masters qualifiers and 48.3% of PhD qualifiers), and these have also increased over time.

7. ICARG Note: Concerns about the supply of STEM postgraduates and ICARG – Note from HE taskforce on PhD and postdocs

Some views from ICARG and a recent HE taskforce which includes company representatives like Jackie Wilbraham, Alison Starr and Alison Hodge. No data.

· Users express concern on quantitative and qualitative grounds.

· In quantitative terms main concern is many overseas postgrads will return to country of origin. Also in some areas there may be security issues around overseas postgrad researchers gaining experience with business e.g. defence cos.

· Qualitatively only a small proportion of doctoral researchers benefit from programmes to develop transferable skills and a smaller proportion have doctorates with substantial industrial involvement.

· From notes of meeting - Don’t believe concept of oversupply in this area is appropriate. Concern about skills (mainly undergraduate) eg depth of maths experience.

8. IET Engineering and Technology Skills and Demand in Industry 2008 survey (400 interviews with range of companies). 

· Half respondents reported no shortfalls in the skills of graduates they recruit, rising to 54% of post-graduates and 70% of experienced staff.  Except for experienced staff, practical experience is seen as most wanting.

· Note – figure 10 (page 13) shows post-graduates mostly meeting reasonable expectations.  Technical expertise and practical experience are the areas most identified by respondents (~10-20% of them) as lacking.

9.The R&D Society Higher Education 2015 and beyond: will it meet our needs? (Oct 2006)    

Analyses HESA data with some good graphs on trends. Discussion of pros and cons of non-UK  students. Makes recommendations on course structure, length, interactions with employers etc.  With respect to skills respondents want 

· transferable skills and applicable science knowledge

· significant improvements in communication and numeracy

· experience of industrial research and development of interpersonal skills in addition to academic knowledge and rigour

· Respondents also found students are more ambitious and have better IT skills than anticipated.

· Specific difficulties in recruiting mentioned by respondents to the R&D society survey:
Physicists
Curation of collections and knowledge of whole organism (plant) biology
Formulation chemistry
Micro-biologists – lack of knowledge of disinfectants
Mass spectrometry and separation science
Infrastructure skills…engineering and networking
Engineering calculation skills
Power engineers

10. CBI Taking Stock Education and Skills Survey 2008

· Covers a wide  range of areas.  Headlines include:

· Employers demand graduates with relevant degrees and work experience

· Employability skills are more valued than degree disciplines 

· Exhibit 19 page 23 lists

· STEM skills are valuable, but in short supply

· 50% employers are having difficulty recruiting STEM skilled graduates (94% energy and water companies, 71% manufacturing and 59% on average)

· Employers expressing difficulty in employing postgraduates: 17% energy and water, 10% manufacturing and 11% average

· 84% of firms “going green” and so a rise in people employed in environmental goods and services sector is expected (eg Pearson said he expects employment to grow by at least 100,000 over the next ten years)

· High quality leadership and management is vital to UK competitiveness

· Languages are highly prized – from breaking ice to building bridges

· European languages are top priority but demand for mandarin is growing

· Effective education-business links deliver for the firm and the community

· 53% of employers have developed links with universities

Quote (page 51) “If more universities are to work with companies on R&D, cultural change may well be required perhaps on both sides”.

11. DIUS Innovation nation: Background analysis of strengths and weaknesses of the UK innovation system (March 2008)

· BERR estimate that the pharmaceutical sector is running a significant positive balance of payments.  Of the 73,000 people employed in the industry in 2003, 27,000 were employed in R&D

· UK aerospace industry comprises 13% of turnover in world aerospace market.  Aerospace is R&D intensive (accounting for 11% of all manufacturing R&D).  One third of all employees in the sector are graduates.

· UK economy shows considerable strength in a number of large business sectors where R&D is less significant or critical to innovation process eg building and maintaining brands, software development or adaptation of ICT developed elsewhere in the economy.

· UK is the global market leader in financial services exports (24% or world exports) and computer services (14% of world exports).

· Design often complements R&D and other forms of innovation expenditure…The UK would appear to have a relatively successful design sector

· The public sector accounts for around 20% of UK employment. There is …very little systematic evidence on the prevalence or characteristics of innovation. Incentives often work against innovation – the status quo is usually a defensible option because the costs of not innovating are not visible

· Human capital is vital to understanding innovation activity and capability.  Skills necessary for innovation:

· Technical knowledge (including but not restricted to STEM subjects)

· Cognitive and creative skills required to solve problems

· Managerial skills required to innovate

· Basic skills, competencies and attitudes required by flexible and adaptable workforce

· In 2004/05, just over half (52%) of masters students were non-UK domiciled with the proportions being 39% for doctorates and 12% for first degrees.

· UK-domiciled: Current HE initial participation rate is 43%

· Public confidence and engagement is important to help build understanding and appreciation of the economic and social impacts of research and innovation.

· High level technical knowledge – including in STEM subjects – can be important for many forms of innovation.  There is some evidence that employment of R&D workers is associated with increased innovation in manufacturing.  More generally, there is an association between employment of STEM graduates and certain forms of innovation.  

Whole Research Career 

12. Research Careers in the UK: A review, by Nigel Thrift (June 2008) Commissioned by DIUS

Summary: The Review commissioned by DIUS concludes that the current system is working reasonably well. The review attempts to identify those pinch points at which the current system is not as effective as it might be. In particular, the review identifies a need for the UK government, universities and research councils to establish a more sophisticated understanding of the supply and demand of researchers across all sectors and disciplines so that policies can be better targeted. Many initiatives are currently either in place or being put in place but they need stitching together and supplementing in order to provide coherent policy that covers all stages of the research career. 

Specific recommendations for Research Councils
1) Subject associations should work in partnership to promote careers in research at an early stage by working more intensively with school teachers to inform them of the possibilities for their pupils.

2) Research councils should work with universities, research institutes, charities and industry to develop a national Research Experiences Programme for undergraduate students.

3) The Roberts funding for universities should be sustained over the long-term to ensure high-quality researcher development programmes become embedded across the sector.

4) The research councils should develop consistent mechanisms to record the

demographic characteristics of their researcher communities and track successful early career researchers across specific disciplines in order to inform future funding strategies for early career researchers.

5) Research councils and grant-awarding bodies should consider the provision of awards of longer-duration for early career researchers, providing high-quality performance is demonstrated.
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13. Pathways to the future : the early career of researchers in the UK Councils for Science and technology October 2007 http://www.cst.gov.uk/cst/reports/files/science-government/cst_pathways.pdf
Mainly concerned with support for early stage careers and based on members views and workshop evidence. Recommends 1) development of national framework for research careers to counter issue of short term contracts and  2) research staff must be allowed greater independence. Comments on the skills needed by researchers. Advocates more use of fellowships, acting as PIs on grants, supervision of PHD students and international and sectoral exchange. Not much data.

14. HEFCE Research Study into the Future HE workforce

An interim report of a study of future workforce attributes if the HE sector is to respond to environmental and strategic challenges. The interim report focuses on the approach and methodology and the findings to date are slim. There is a good PEST analysis of the factors driving change in the HE sector.

15. RAE – Extracts of relevant people sections from the 2008 Reports

A short summary of relevant comments from the RAE 2008 reports – covers early career support and doctorate students.

International Perspectives

16.Internationalisation of Higher Education: A Ten-Year View by Professor Bone Commissioned by DIUS


The report contains no data but includes some interesting discussion with references to a range of other reports on international issues. The report covers sustainability of international recruitment (and suggests growth at the current level is not sustainable and that “institutions must move from equating international strategy with student recruitment alone to a much wider agenda where there is balance in overseas activity between recruitment, partnership, research and capacity building.”) 

The report goes on to say that while there is no reason to assume the UK share of the overseas market will collapse (OECD shows our share has fallen by only 0.5% in the last 8 years) but we should not bank on a significant increase longer term in the market, and certainly not on market share – vulnerability on price.

Mentions overseas students as a vital part of the research engine – as discovered by the USA through its post 9/11 visa policy.

17.US National Science and Technology Summit (August 2008) – Feedback for Research Councils 

Summary of a broad ranging summit convened by the US Office of Science and Technology Policy. This document is a summary and there are a substantial body of presented papers. Relevant topics covered included:

· Women and underrepresented minorities in STEM education - despite many efforts progress in increasing the proportion of underrepresented minorities in some STEM disciplines is limited. Papers on efforts of organisations to improve recruitment and retention were presented. 

· STEM undergraduate and graduate education - Key issues raised included:
- the need to equip graduates, doctoral students and researchers with the skills to operate in several disciplines and in multidisciplinary environments,
- the need to retain in the US foreign national receiving US HE qualifications,
-the disconnect between HE and employer needs. Employers say they cannot recruit enough people with the STEM skills they need, but some graduates report difficulties in securing entry level jobs in the STEM sectors.
- bachelor level STEM degrees are popular with US citizens, masters and doctoral degrees less so,
- except in engineering and some areas of chemistry, doctorates in science and mathematics are more geared towards preparation for an academic career rather than a business one.

18.Summary of OECD – Education at a Glance Report

A short summary of an extensive OECD educational performance report. Highlights include:

· The UK has the 6th highest number of science graduates per 100,000 employed aged 25-34 placing the UK ahead of Germany and Japan.

· The UK continues to be attractive to overseas students - second only to the US - particularly in science and technical subjects.

· The number of science graduates has increased - and there is a high proportion of science graduates among the young employed.

Discipline Specific analyses
19.Sustaining the Skills Pipeline in the pharmaceutical and biopharmaceutical industries, Association of British Pharmaceutical Industry (November 2005)
http://www.abpi.org.uk/publications/pdfs/2005-STEM-Ed-Skills-TF-Report.pdf
20.Sectors Skills Assessment Chemicals and Pharmaceuticals, Oil and Gas, Nuclear, Petroleum and Polymer Industries. Cogent, Sector Skills Council (May 2006)
http://www.cogent-ssc.com/information/research_and_policy/LMI_and_reports/index.php
21.Bridging the Gap between Environmental Necessity and Economic Opportunity, Environmental Innovations Advisory Group (November 2006)

 http://www.berr.gov.uk/sectors/environmental/EIAG/page10066.html
22. Construction Skills (2008), press release on skills

http://www.constructionskills.net/pdf/news/pressreleases/pr-20080626-

constructionindustrywarn.pdf

23. Construction Skills Network (2007), ‘Blueprint for UK Construction Skills 2007-2011 Construction Skills’, Bircham Newton

24. CPHC (2008), ‘A study on the IT labour market in the UK’

http://www.cphc.ac.uk/docs/reports/cphc-itlabourmarket.pdf
25. e-skills (2008) ‘IT and Telecoms Insights 2008’ http://www.eskills.

com/Research-and-policy/Insights-2008/2180

26.Institute of Physics (1999). ‘Career paths of physics post-doctoral research staff’, Policy Paper 992

http://www.iop.org/activity/policy/Projects/Archive/page_6337.html
27.Institution of Civil Engineers (2008), ‘The state of the nation. Capacity and

skills’ http://www.ice.org.uk/downloads//sotn2008.pdf
28.Quant and Mammon (1998), ‘Meeting the City's requirements for postgraduate

research and skills in financial engineering’ EPSRC, CSFI

29.SEMTA (2006), ‘Labour market survey of the Pharmaceutical and Bioscience

sectors’ http://www.semta.org.uk/pdf/LMS_Science_2006.pdf

Other Reports

30. Patterns of Higher Education Institutions in the UK (Eighth report from UUK, September 2008)

Table 10 shows numbers of institutions making provision for teaching of major subjects, 1997/98 and 2006/07, alongside student numbers in the same major subjects. This is for first degrees and hence about “supply”. 

· Two subjects showed decrease in student numbers (environmental sciences, -14% and chemistry, -11%) 

· Largest % decrease in the numbers of institutions offering was for physics and environmental sciences, -20% for both)

· 13% reduction in institutions offering Chemistry 

· Largest % increases in student numbers were in media studies and cinematics, albeit from low numbers. 

· There were small decreases in institutions offering engineering subjects (electronic and electrical -3%, mechanical -2%, civil -5%) But also small increase for general engineering institutions (7%)

31. Universities UK (2008), “The future size and shape of the higher education sector in the UK: demographic projections”, UUK Research Report.

http://www.universitiesuk.ac.uk/Publications/Pages/Publication-282.aspx
http://www.universitiesuk.ac.uk/Publications/Pages/Publication-286.aspx
Two parts (so far) of a major project by UUK to assess the size and shape of the UK higher education sector in 20 years time. Part one analyses the demographic data on the age groups most relevant to the future demand for HE and develops a set of demand -based projections for the four countries of the UK for 2027. Part two builds on this to consider the implication of various policy drivers and develops three scenarios (see Table 12 part 2 for a comparison of the key characteristics of the 3 scenarios) for the HE sector in 2027. Some key points:

· HE faces significant demographic change over the next twenty years amongst the age groups from which it traditionally recruits. In particular the number of 18-20 year olds (currently 70% of entrants to full time undergraduate degrees) is projected to fall sharply from 2009 to 2019 before rising again to 2027. The older age group from which part-time undergraduates are drawn will experience modest growth over the period (Table 1 part 2). The report does identify 2 major sources of uncertainty in demographic projections (the rate of net inward migration and the social mix of the relevant populations.)

· Full time undergraduates and international students from outside the EU are identified as the most vulnerable market segments from the scenario planning. Part time and postgraduate taught numbers on the other hand are expected to increase driven by the more helpful demography and at postgraduate level the increasing demand for people with the highest level of skills by employers.

32. HM Treasury (2002), ‘SET for Success [Roberts Review]’, http://www.hmtreasury.gov.uk/ent_res_roberts.htm
Seminal review although data a bit out of date now. Resulted in introduction of Roberts money, academic fellowships, concordat etc.  Includes chapters on:

Postgraduate education (Ch 4)  – Includes definition of qualifications.  Data on numbers and salaries by discipline.  Discussion of quality and role of PhD and where students go.  Main recommendations on levels of stipend, length of PhD and acquiring more transferable skills. 

Employment in Higher Education (Ch 5) Includes demographic data and models of flow, – need more mathematicians and engineers. Some info on salaries, international comparisons etc.

Ch 6 Scientists and Engineers in R and D. A bit about international mobility and brain drain.

33. HM Treasury (2007), ‘Sainsbury Review of Science and Innovation’,

http://www.hm-treasury.gov.uk/sainsbury_index.htm
Looks at need for UK to compete in global environment.  People section (Ch 7) concentrates mainly on need to support STEM subjects to Undergraduate level. Some info about supply in STEM subjects.
34. Recruitment and Retention of Staff  in Higher Education 2008, HEFCE (2008)
http://www.ucea.ac.uk/en/Publications/Recruitment_and_retention.cfm
The most recent in a series of surveys conducted by the Universities and Colleges Employers Association (UCEA) looking at staff turnover, recruitment and retention within HE. Key findings include:

· Recruitment and retention is not a major problem for the majority of HEIs. Problems tend to be confined to specific occupational groups or academic subject areas.

· Most subject areas for which academic recruitment shortages occurred were the same as in previous surveys e.g. accounting/finance and law. Differences this year included an increase in difficulty for biological sciences staff and a decline in difficulty for IT/computing staff. In terms of academic staff grade, the majority of difficulties concerned lecturing staff with slightly fewer difficulties reported for professors and researchers. 

· HEIs were asked if they had difficulties recruiting early career academic staff - this proved to be something of a non-issue and less problematic than the 2005 survey.

· Relatively few problems relating to turnover.

· The average number of vacancies filled by non-UK citizens over the last 3 years was 14% for academic staff and 7% for professional and support staff.

35.Research Careers : A strategy for success, RCUK (January 2007)

http://www.rcuk.ac.uk/cmsweb/downloads/rcuk/researchcareers/strategyforsuccess.pdf
Summary of RCUK Research and Diversity Unit Strategy.  Includes some case study examples of RCUK schemes eg Academic fellowships GRADschools , Dorothy Hodgkin Postgraduate Awards.  The five aims of the strategy are:

1. Attract the most creative minds into research

2. Encourage researchers to get the training they need

3. Help research organisations manage their staff and develop their careers

4. Encourage people from all groups of society to take up research careers

5. Enhance the international reputation of UK research training

Internal reports

36. EPSRC evaluation of project students – April 08

An internal review of EPSRC project students. The report contains an analysis of project students by programme (old EPSRC programme structure) and surveys both Principal Investigators and the students themselves. 

37.Review of EPSRC DTA Mechanism – Carried out by DTZ for EPSRC, April 08

An independent review of how universities are using the flexibility of the Doctoral Training Account Mechanism. The report found that universities valued the flexibility the DTA provided and were able to use it to attract high quality people, provide students for new appointments and to seed new areas of research. However, the report found that universities were making limited use of the flexibility to move funding round to address particular priorities and the report recommends a number of options to make the DTA more strategically responsive. Operationally, universities reported that the relatively late notification of funding made it more difficult to recruit, and the flexibility of duration and stipend was not used as widely as might be expected or in the way intended. (Note: the algorithm has been simplified and an earlier
38. EPSRC Evaluation of Advanced Fellowships

Detailed evaluation of the scheme with quantitative and qualitative evidence. The conclusions were that the evidence suggested that the EPSRC Advanced Research Fellowship (ARF) scheme did launch the research careers of the successful candidates; it provided a platform by which they were able to: establish themselves as independent researchers, build a research group, pursue new avenues of research and establish new collaborations both with industry and academia.  

A significant number of ARFs were able to secure a permanent academic position by the time the Fellowship has ended, or shortly afterwards, strengthening the argument that ARFs did help advance research careers.  Furthermore, ARFs were able to successfully progress through the university career structure.  

However there was evidence to suggest that the level of PhD experience of successful candidates was increasing, leading to an imbalance between those appointed who are at the very beginning of their research career and those wishing to take some time out to concentrate on their research.
39. International review comments on UK PhD
A selection of comments from EPSRC’s international reviews relating to PhD training. 

[image: image3.png]











































































TOP/UP/Council discussions





Work stream 2


Develop options for EPSRC early stage career support





Work stream 3 


Investigate the level and importance of international students in EPSRC portfolio





Work stream 1


Develop options for introducing strategy into Doctoral Training Grants





Head of Programmes prepare programme plans working with SATs





Balance of People Support


Exercise Autumn 2009





People Strategy


















































































































































































































































































































































[image: image5.jpg]


