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Introduction/overview: 
The Ten Year Framework for Science and Innovation provided the opportunity to plan for science investment over a longer period than the three-year Spending review cycle. That long term planning needed to be built on a firm, evidence-based foundation.

The Performance Management System was designed to ensure that OSI correctly identified the contribution each organisation made, including the Research Councils’ contribution. 

This robust system has been developed for translating the overall strategic priorities for the Science Budget into specific aims and objectives for the Research Councils and other delivery agents, and then to hold them to account for delivering these.  A framework has been designed that clearly defines the outputs to be achieved, whether directly through DTI investment of the Science Budget, or indirectly through influencing others and working with partners. 


The system was designed not to add bureaucracy but to clarify relevant information and streamline reporting arrangements and processes. A range of input, output and outcome data will be monitored and published. This reporting will both inform policy development within the public sector and provide the basis for a continuing dialogue with business, the research base and other stakeholders about the impact of collective investment in UK science and innovation. 

There are three levels of outputs cascading from the PSA target, to the Science Budget and then to individual Research Councils and associated bodies.

The Performance Management System (PMS) contains three elements: 


a) The Delivery Plans for each Research Council and Research Councils UK (RCUK) setting out the key deliverables in the next three years. The deliverables are monitored and reviewed every quarter by OSI and fed into the DTI business planning cycle with the Delivery Plans refreshed annually.


b) A scorecard recording the deliverables, targets and milestones to be achieved.  The scorecard is updated annually.

c) Output frameworks, classified into two main categories: 

Output 1: A healthy UK research base
Aim: Maximise the impact (of the Research Council’s investment of the Science Budget) on maintaining and improving the UK’s Research Base (RB)

Output 2: Better exploitation

Aim: Increase the contribution made to improving exploitation of the RB to meet national economic and public service objectives. 

The output 1 framework has the principal outputs such as publications, citations and PhD students and for each of these a number of characteristics of interest e.g. scale, quality, sustainability, agility, productivity and user focus. The output 2 framework contains principal outputs such as collaborative research and cooperative training again aligned with scale and quality.  The data on the metrics for both output frameworks is collected and published on an annual basis.


The PMS was put in place on 1 April 2005 and has completed a full year of operation.  Delivery Plans, scorecards and draft output frameworks were published in May 2005. Returns for every quarter have been received and reviewed.  The Director General Science and Innovation has held six-month review meetings with individual Research Councils and the Chair of RCUK Executive Group. The system itself has been regularly reviewed and changes implemented.  Output frameworks with agreed indicators were revised at the end of 2005. 

The Delivery Plan reports for 2005 –2006 with populated output frameworks were submitted to OSI at the end of June 2006.  The data reported represents the first year of the PMS and provides a baseline.  The Research Councils have committed to updating the frameworks on an annual basis so that the data can be used to inform decisions in future allocations exercises. 

The purpose of this report is to outline the baseline data, comment on any particular aspects for future monitoring and summarise the current Research Council position.  The output frameworks are not static documents, as the metrics are evolving and open to revisions and modifications, so the commentary is written within this context.  OSI has commented on consistency across the Research Councils where appropriate, and where further work needs to be undertaken on data collections or identification of new metrics.     

The development of metrics by the Research Councils was done in parallel with work on sustainability measures by the Funders Forum, discussions on public engagement/science society/careers and diversity and finalisation of the Gershon efficiency savings. 

Output 1 framework: Office of Science and Innovation
	 
	0. Overview
	1. UK contribution to global knowledge pool
	2. UK newly trained people
	3. UK trained people pool
	4. Facilities & infrastructure
	5. Positioning & relationships

	Scale 
	Total public sector £ input 
	No. of publications produced per annum  
	No. of people awarded PhDs per annum 
	Researchers per 1000 workforce 
	No. of strategic facilities in active use in the RB
	Aggregate indicator (possibly maturity scale) including: 

	 
	Total other funders £ input 
	No. of patents awarded per annum  
	 
	 
	Size [capital value] of RB infrastructure
	distribution of funding amongst funders; 

	Quality
	UK share of world citations (as per domain) & 
Citations/GDP 
	Citations/publication (to measure mean quality) 
	Rate of PhD unemployment 
	Citations/researcher 
	International standing of strategic facilities
	joint funding as % total funding; membership of networks; interactions with partners and users;

	 
	Rate of publication in verified quality journals (for arts, humanities etc)
	No. of very highly cited publications (to measure top-end quality) and uncited publications (to examine the tail) 
	PhD completion rates 
	No. of very highly cited people (to measure top-end quality)
	 Quality of access to overseas facilities
	 interaction and responsiveness to public inputs

	Agility
	Rate of change in profile of investment in relation to funders' identified priorities
	Rate of change in per annum publication numbers relative identified priorities
	Rate of change in per annum PhDs awarded relative to identified priorities
	Rate of change in profile of people pool relative to identified priorities
	Rate of change in spend on & between facilities
	[or attitude survey associated with KT work]

	 
	Level of inter-disciplinary activity
	 
	 
	Extent of mobility of researchers within pool
	 
	 

	Productivity 
	 
	Publications/total £ 
	Newly trained people/total £
	 
	Infrastructure spend as % overall spend 
	 

	 
	 
	Publications/researcher
	
	 
	 
	 

	Sustainability
	Functional sustainability measure - being developed
	 
	Recruitment and retention trends in HEIs 
	People joining pool / people leaving pool
	Investment in facilities and infrastructure as % of capital value 
	Survey trends in public attitudes to science issues

	 
	Research costs v. revenues
	 
	Pattern of first destinations of new PhDs 
	Diversity of pool 
	 
	Change in no. of RB partners/year

	 
	 
	 
	Diversity of new PhDs relative to society norms 
	 
	 
	 

	User focus (RB)
	 
	 
	% RB as first destination of PhDs 
	 
	Utilisation rate
	Membership of RB networks

	(business and public services)
	 
	 % innovation-active bodies citing RB as source of knowledge 
	% business and public services as first destination of PhDs 
	 
	Level of business/services capital investment in RB
	% business/services people on HEI/Institute governing bodies etc

	 
	 
	Joint publications or RB license income 
	 
	 
	 
	Membership of business/regional networks


	Notes:


	Measures featuring in or directly derived from PSA measures or Progress Against Indicators Report in the 10 year framework are in bold italics

HEI: Higher Education Institution RB: Research Base PSRE: Public Sector Research Establishment
	


2006 Baseline Output 1 data for OSI and commentary on Research Council data

Overview - OSI

	Scale



	Total public sector £ input
	Total funding for R&D performed in the Science and Engineering Base in 2003-2004 was £5,486 million of which:

72% came from Government 

14% from charities 

8% from overseas (including 4% from the EU) 

5% from UK industry

	Total other funders £ input
	

	Quality



	UK share of world citations & citations/GDP
	In world rankings, the UK was 2nd to the USA in terms of national share of global citations for 2004, with about 12% of global citations.  It was 2nd to the USA on citation count in 6 of 9 research fields, and 7 out of 10 research fields including the newly added humanities field.  

The UK led the G8 in 2004 on citations/GDP (0.12), with Canada the nearest competitor.

	Rate of publication in verified quality journals 
	The UK was ranked 2nd to the USA in terms of national share of global publications for 2004, with about 9% of global publications.  

	Agility

	Rate of change in profile of investment in relation to funders’ identified priorities
	Aggregate metrics are under development for these measures.

	Level of inter-disciplinary activity
	

	Sustainability



	Measures being developed
	The first report from the funding councils shows the majority of universities on an improving trajectory with reasonable plans

· The adjusted operating deficit in 2003/4 was 7% of income reduced from 8% in 2001/2

· 8% of institutions receiving 0.7% of research funds gave some cause for concern in 2005/6, none of which were research intensive institutions.  

From September 05, the Research Councils have been paying 80% of full economic costs on all successful grant applications.  The Research Councils carried out an initial review of implementation in May 2006 – which concluded that it was too early to see the effects of increased funding implementation.

For PSREs, the first annual monitoring exercise of PSRE sustainability has been completed, which will provide a benchmark to assess progress in future years.  




UK contribution to global knowledge pool – OSI data

	Scale



	No. of publications produced p.a
	As noted in the Overview section: the UK was ranked 2nd to the USA in terms of national share of global publications for 2004, with about 9% of global publications.  

	No. of patents awarded p.a. 
	In 2004, using patents awarded by the US Patent and Trademark Office, the UK was awarded around 60 per million of population.  The UK performs much more strongly in terms of the protection of non-technological intellectual property, and UK firms use alternative methods of protection to patenting.  OSI are investigating using a broader indicator that captures these effects.  

	Quality



	Citations/publication (to measure mean quality)
	In 2004, the UK was ranked 2nd to the USA in the G8 for citations/publication, and was ranked 5th overall in the world (Citations/publication was 0.48)

	No. of very highly cited publications and number of uncited publications (to measure top and lower end quality)
	In 2004, the UK had around 13% of the most cited 1% of papers, (ranked 2nd in the world).  The UK has been successful in progressively reducing the proportion of its papers that remain uncited in a five-year period (35% down from 38.5%).  It has improved its performance in this regard relative to EU competitors and to Japan.


	Agility



	Rate of change p.a. in publication numbers relative to identified priorities
	Aggregate metrics are under development for this measure.

	Productivity



	Publications/total £
	In 2004, the UK produced around 10 publications for every £M of Research and Development performed in the Public sector.  

	Publications/researcher
	In 2003, the UK was ranked 2nd to Italy in the G8 for publications/researcher, and 4th overall in the world, but Italy’s performance may be due to anomalous data (Publications/researcher was 2.08).    

	User Focus: Business and public services



	% innovation-active bodies citing RB as source of knowledge
	Around 30% of innovation active enterprises in the UK find it beneficial to source information from HEIs.  

	Joint publications or RB license income
	Latest data (covering 2003-04) indicates a 64% increase in gross income from IP for HEIs since 1999-00.   For PSREs the second annual survey indicates a rise of 32% in the income from licensing from 2003-04 to 2004-05.  

Joint publications are not currently being collected by OSI.  Research has indicated that collecting this data would involve significant costs and would not be a reliable indicator of research base-business interactions as economically significant collaborative research is likely to be covered by non-disclosure agreements.  As an alternative OSI are considering using information on the number of joint ventures as a more useful indicator of university business interactions.  


UK contribution to global knowledge pool – Commentary on Research Council data

At the aggregate level, the scale of outputs are measured by the number of publications produced and patents awarded at the UK level.  Most Research Councils have been able to provide more detail on the number of publications produced that have arisen from their Council’s specific funding, though less information is available on patents awarded.  The data in the individual Research Council frameworks provide more detail on the breadth and scope of outputs of the research base other than publications and patents, with AHRC and PPARC including output measures of conferences, and AHRC include performance and visual media outputs, amongst others.  

The aggregate measures of the quality of outputs focus on citations per publication, and the number of highly cited papers and scientists.  Councils have chosen to supplement this information with alternative measures, such as BBSRC who include data from their final year evaluations, or pursue their own measures of quality where citations are deemed to be inappropriate.  PPARC has developed a list of leading journals, and AHRC will use the forthcoming European Reference Index for the Humanities for a list of quality journals, and the rates of publication in these lists of journals will be monitored.  ESRC has launched a series of international benchmarking studies.  AHRC and ESRC’s work will produce results to be included in next year’s annual report.  CCLRC has used major facility user RAE scores as a measure of quality, but has work under development on international benchmarking of facilities (see later section on Facilities and Infrastructure).

The agility measures are still either in their early stages of development, as for the aggregate level, or data is not yet available, given that agility measures have been defined as rates of change so are not yet calculable with this year’s first set of baseline data.  EPSRC has recorded its publications arising from multidisciplinary grants, and NERC has given a breakdown of publications according to funding mode (blue-skies, core strategic and so on), which provides a basis for comparison in future years.  

The productivity and efficiency measures of publications per researcher or pound spent have been reported by almost all Councils, but it will be the trends in these numbers, rather than the absolute numbers, that will contain information on each Council’s productivity.  

The user-focus (business and public services) element of outputs has been captured at the aggregate level by the level of licensing income, and a number of Research Councils Institutes (BBSRC, CCLRC, MRC, NERC) have also reported their individual levels of licensing income.  BBSRC, EPSRC, MRC and NERC have also reported levels of joint publications.  While this data is not currently collected at the aggregate level, due to problems with non disclosure agreements, data at the individual Research Council level is unlikely to be affected by this problem so remains a valid indicator at the Council level.   

UK newly trained people – OSI data

	Scale



	No. of people awarded PhDs p.a.
	In 2004/5, there were 119 450 higher degrees obtained in the UK, 15 775 of which were doctorates.  Of these, 59 185 higher degrees and 9640 doctorates were UK domiciled.    

	Quality



	Rate of PhD unemployment
	In 2004/5, of the 42,375 former full time postgraduate students with UK domicile whose destination was known, 4% were assumed to be unemployed.  Of the 29,075 former part time postgraduate students, 1.7% were assumed to be unemployed.  

	PhD completion rates
	The data is available for each individual research council (apart from CCLRC, to whom this indicator is not applicable) – see the individual research council frameworks for more details.  

	Agility



	Rate of change p.a. in PhDs awarded relative to identified priorities
	Aggregate metrics are under development for this measure.

	Productivity



	Newly trained people/total £
	In 2002, the UK was ranked 1st in the G8 for PhDs awarded per amount of R&D performed in the Public sector.  

	Sustainability



	Recruitment and retention trends in HEIs
	The 2005 UCEA survey reports that institutions believe that the picture regarding recruitment and retention has largely remained the same over the last year.  The group where shortages were experienced most commonly was amongst manual workers.  The subject areas where academic recruitment shortages were reported are the same as in previous surveys: law, business & management, economics, accounting, computing/IT and health.  Plans for the next survey are currently being discussed

	Pattern of first destinations of new PhDs
	Data for 2004/5 for those with UK domicile shows: 

Destinations of leavers who obtained postgraduate qualifications 

through full-time study 
Doctorate degrees
Other higher degrees
Other post graduate degrees
Total, with known destination
3480
15310
23580
% in destination
Full-time paid work only (incl. self-employed)
72%
62%
80%
Part-time paid work only
5%
6%
6%
Voluntary/unpaid work only
0%
1%
0%
Work & further study
10%
8%
6%
Further study only
4%
13%
4%
Assumed to be unemployed 
4%
6%
3%
Not available for employment

3%
3%
1%
Other

1%
1%
1%
 
100%
100%
100%
Destinations of leavers who obtained postgraduate qualifications 

through part-time study 
Doctorate degrees
Other higher degrees
Other post graduate degrees
Total, with known destination
1325
13525
14225
% in destination
Full-time paid work only (incl. self-employed)
65%
72%
63%
Part-time paid work only
9%
7%
10%
Voluntary/unpaid work only
1%
0%
0%
Work & further study
15%
12%
20%
Further study only
1%
3%
3%
Assumed to be unemployed 
3%
2%
1%
Not available for employment

5%
3%
2%
Other

2%
1%
1%
 
100%
100%
100%


	Diversity of new PhDs 
	Data for 2004/5 for those with UK domicile gives the following breakdown by gender:

Full-time study, UK domicile
Total

% Female
% Male
Doctorate degrees

3480
48%
52%
Other higher degrees
15310
51%
49%
Other postgraduate degrees
23580
70%
30%
Part-time study, UK domicile
Total

% Female
% Male
Doctorate degrees

1325
47%
53%
Other higher degrees
13525
56%
44%
Other postgraduate degrees
14225
67%
33%



	User Focus: RB, Business and public services



	% RB as first destination of PhDs and

% business and public services as first destination of PhDs
	Total UK domiciled leavers who obtained postgraduate qualifications and entered employment, 2004/5
63215
Employment by standard industrial classification:
Number

% of total

Property development, renting, business & research activities
8305
13.1
Public administration & defence; social security
6265
9.9
Education
27915
44.2
Health & social work
9440
14.9

Other community, social & personal service activities

2675
4.2
Manufacturing
3075
4.9
Financial activities
1690
2.7
Wholesale & retail trade; repair of motor vehicles, motorcycles & personal & household goods
1300
2.1
Electricity, gas & water supply
295
0.5
Construction
455
0.7
Hotels & restaurants
325
0.5
Transport, storage & communication
905
1.4
Agriculture & forestry
120
0.2
Mining & quarrying
225
0.4
Private households with employed persons
45
0.1
International organisations & bodies
110
0.2
Not known 
75
0.1



UK newly trained people – Commentary on Research Council data 

The scale of newly trained people in the UK at the aggregate level is given by the total number of higher degrees and doctorates, but the Research Council output frameworks are able to pinpoint more specifically their contribution to this number, with most Research Councils reporting the number of students they support.

The quality of this support can be measured by the rate of PhD unemployment and PhD completion rates.  All (apart from CCLRC to whom it is not applicable) have reported PhD completion rates.

However, the rate of PhD unemployment, and the sustainability and user focus measures have been more problematic to provide timely data for, at the Research Council level.  While data is readily available at the aggregate level from HESA on PhD unemployment rates, patterns of first destinations of new PhDs, and the breakdown of new PhDs by gender and ethnicity, it does not split out the contribution each Research Council makes to the aggregate totals.  In 2003, the Research Councils contracted HESA to collect data on first destinations of each Council’s PhD award holders.  Transitional difficulties have meant that data at the individual Research Council level is not reliable for the most recent years.  Nevertheless, by next year’s annual report more up to date data should be available.

Measures of productivity, of the relative amounts of newly trained people generated and amount spent have been given by almost all of the Research Councils.  A range of measures has been developed to demonstrate agility, including AHRC, BBSRC, EPSRC and ESRC identifying the number of awards made in priority or shortage areas.  An aggregate measure of agility is under development.    

UK trained people pool – OSI data

	Scale



	Researchers per 1000 workforce
	In 2003, the UK was ranked 6th equal in the G8 with 5.92 researchers per thousand workforce.  

	Quality



	Citations/researcher
	In 2003, the UK was ranked 2nd to Italy in the G8 for citations/researcher, and 4th overall in the world, but Italy’s performance may be due to anomalous data (Citations/researcher was 11.09).    

	No. of very highly cited people
	In 2006, 417 researchers in the UK were recorded on the publicly available ISIHighlyCited.com, which gives the details of the 250 most cited researchers in 21 subject categories, for published articles between 1981-99.  The web site is an on-going effort, with new researchers being added as analysis of each new set of citation data is completed.  

	Agility



	Rate of change in profile of people pool relative to identified priorities
	Aggregate metrics are under development for these measures.

	Extent of mobility of researchers within pool
	

	Sustainability



	People joining/leaving pool
	Data for 2004/5 shows: 

 
Teaching 
only
Teaching & 
research
Research 
only
Neither 
teaching nor 
research
Professors
Senior 
lecturers & 
researchers
Lecturers
Researchers
Other 
grades
Total 
Total inflow to UK HE academic staff population
16945
6150
9280
790
495
1340
8255
8580
14490
33160
Total outflow from UK HE academic staff population
9040
7090
9220
740
935
1790
6600
8405
8365
26090


	Diversity of pool 
	Academic staff by gender
2004/5
 
Full-time
Part-time
Total all academic staff
 
 
 
 
Female
39610
26610
66220
Male
70015
24420
94435
Academic staff by ethnicity
2004/5
Ethnic group
Total staff
Black or Black British - Caribbean
630
Black or Black British - African
1065
Other Black background
240
Asian or Asian British - Indian
2665
Asian or Asian British - Pakistani
645
Asian or Asian British - Bangladeshi
220
Chinese
3665
Other Asian background
2090
Other (including mixed)
3505
Total of ethnic minorities
14720
White
126780
Total of known ethnicity
141500
Not known (#14)
19155
Total all academic staff
160655



UK trained people pool – Commentary on Research Council data

The scale of the trained people pool is measured by the total number of researchers at the aggregate level, with Research Councils providing more detailed data on the number of active researchers for their particular domains and the number of researchers employed or funded by their Council.  

On quality measures, at the aggregate level this is measured by the number of citations per researcher and number of highly cited researchers, and the sustainability of the trained people pool is measured by the inflows and outflows of researchers, and the diversity of the trained people pool.  Current measures of sustainability at the Research Council level have focussed on staff turnover rates.  

The movements in and out of the trained people pool have important implications on the successful exploitation of the research base, and there may be scope to develop these measures further to capture these aspects.  In particular, metrics could incorporate measures of the international reputation of UK researchers by discipline, and how best to measure the Research Councils’ role in maintaining and improving the trained people pool.  Metrics development could include and build on the work in the “Health of Disciplines Annual Report 2006” to the Funders’ Forum, which considers supply and demand side issues for trained researchers.  OSI has commissioned research looking at the distribution and variation of performance across the UK research base as a whole, by broad discipline category, and is currently considering how to take this forward.

Facilities and infrastructure – OSI data 

	Scale



	No. of strategic facilities in active use in the RB
	Every two years, RCUK publishes an updated "Road Map" showing the prospective large science facilities that the Research Councils believe are of strategic importance for UK science over the next 15 years.  The most recent road map was published in December 2005, and is available at: 

http://www.dti.gov.uk/science/science-funding/science_facilities/page30086.html

	Size (capital value) of RB infrastructure
	Summary of assets owned by the Research Councils, as at March 2005
Total value of assets - per annual accounts (£m)
AHRC
0.5
BBSRC
200.9
CCLRC
469.7
EPSRC
6.3
ESRC
5.2
MRC
331.6
NERC
240.9
PPARC
59.4
1,314.5


	Quality



	International standing of strategic facilities
	Almost all Research Councils have provided details in their individual output frameworks of how they assess the quality of their facilities, which include qualitative and quantitative reviews of the different schemes, institutes and facilities that each Council provides and maintains.  CCLRC are developing a metric for the international standing of their facilities.  

	Quality of access to overseas facilities
	OSI are working with the Research Councils on development of this metric.  

	Agility



	Rate of change in spend on and between facilities
	All Research Councils have given baseline data on their spend on facilities, which will provide a base for calculating rates of change next year.  Some Councils (including CCLRC, ESRC, NERC) have provided details of rates of change from previous years.  

	Productivity and Sustainability



	Infrastructure spend as % overall spend
	OSI are working with the Research Councils on development of this metric.  

	Investment in facilities and infrastructure as % of capital value
	


	User focus:  RB



	Utilisation rate
	For 2003-4, the UK’s research income per square metre of research space was £1022 per m2 (not including QR funding).  

	User focus:  Business and public services



	Level of business/services capital investment in RB
	BBSRC, ESRC, MRC and PPARC have provided data on this measure, indicating the levels of co-funding for their relative sets of facilities.  


Facilities and infrastructure – Commentary on Research Council data

 Aggregate data on facilities and infrastructure for the research base in its entirety, including the higher education estate, Research Council facilities, and public sector research establishments is not available.  The table above has focussed on Research Council funded facilities and infrastructure.  

Almost all Research Councils have provided details of how the quality of their facilities and infrastructure is assessed, but a more general aggregate measure of the international standing of UK facilities is difficult to construct.  Further work is being taken forward on the options for an aggregate measure, which will comprehensively capture the diverse nature of the Research Base’s strategic facilities.  As part of this work, aggregate measures of investment and infrastructure spend as a proportion of total spend and capital value will be investigated.      

Between 1999 and 2006 over £2 billion has been invested in university research infrastructure, and a third round of the Science Research Investment Fund (SRIF) commenced in April 2006, and will invest a further £1 billion.  Looking to the future an independent study, jointly commissioned by OSI and the UK higher education funding bodies, will report on the future need for infrastructure funding by September 2006.     

To meet the Science and Investment Framework 2004-14 OSI has introduced an annual monitoring exercise on the long-term sustainability of RC Institutes and other PSREs to measure progress of each PSRE in maintaining a necessary level of infrastructure investment.  The first annual monitoring exercise was completed this year and provides a benchmark for future monitoring exercises.  
Positioning and relationships – OSI data

	Scale, Quality, Agility, Productivity



	Distribution of funding amongst funders
	As noted in the Overview table, Total funding for R&D performed in the Research Base in 2003-2004 was £5,486 million of which:

72% came from Government 

14% from charities 

8% from overseas (including 4% from the EU) 

5% from UK industry

	Joint funding as % of total funding
	

	Interactions with partners and users
	Number of staff in UK Higher Education Institutions employed in a dedicated Business and Community function 

(Full-time equivalents)

2005
Engaging with commercial partners
Engaging with public sector partners
Engaging with social, community and cultural partners
UK total
2,706
1,404
1,120
Comparison of the level of engagement of UK Higher Education Institutions’ staff in directly providing services to:

 (No. of HEIs, over the last 12 months)

Social, community and cultural partners
2005
Less engagement
 Less-similar 

engagement
Similar engagement
Similar-more engagement

More engagement
UK total
1
0
53
38
68
Commercial partners/clients
2005
Less engagement
 Less-similar 

engagement 
Similar engagement
Similar-more engagement

More engagement
UK total
4
2
40
47
69
Public sector partners/clients
2005
Less engagement
  Less-similar 

engagement
Similar engagement
Similar-more engagement

More engagement
UK total
0
1
51
42
68
 

	Responsiveness to public inputs
	

	Sustainability



	Survey trends in public attitudes to science issues
	The public have retained a positive overall image of science (86%), but a negative perception of past government handling of a number of controversial issues (MMR and BSE in particular) has eroded trust in government advice and also in scientists.  Levels of trust in government scientists to provide accurate information about scientific facts (14%) and industry scientists (13%) are considerably lower than those working for charities and universities (scoring 41% and 43% respectively).  

	User focus:  RB 



	Membership of RB networks, Change in no. of RB partners/year (latter measure also under sustainability)
	Most Research Councils have provided details in their individual output frameworks of their interactions with Higher Education Institutions (HEIs), including the number and nature of visits to HEIs, degree of HEI representation on the Council, research committees and strategy panels.  

	User focus: Business and public services



	% of business/services people on HEI/Institute governing bodies, membership of business/regional networks
	2005
Total number of members on governing body
Number that are from commercial business
Number that are from social, community and cultural groups
Number from public sector organisations
UK total
4,063
1,389
384
1,062
 Business and community representation on UK Higher Education Institutions’ governing bodies:




Positioning and relationships – Commentary on Research Council data

Measures highlighted at the aggregate level, for positioning and relationships for the research base with business and the community, have been sourced mainly from the Higher Education-Business and Community Interaction Survey.  This survey gathers data from higher education institutions in the UK on their third-steam activities, including commercial and strategic interactions with businesses and public sector organisations, to working with the local community.  Within their output frameworks, the Research Councils have provided details of their specific interactions with HEIs, and the business and wider community.   
On the scale of interactions, Research Councils have used a variety of different measures, including the level of co-funding by external bodies, the nature of interactions with various partners and users, the amount of funding on public engagement, and science and society initiatives.  The quality of interactions has been assessed through a mixture of qualitative and quantitative means, through evaluations of events and feedback.  The Public Engagement Group and the RCUK Science and Society Research Careers and Diversity Group are also taking forward work that will inform the development of metrics in this area.  

On the sustainability of interactions, the aggregate data on public attitudes to science (from the MORI survey) is to be supplemented by a biennial survey coordinated by RCUK’s Science and Society Unit, who will conduct a survey of public attitudes focussing specifically on the role of Research Councils.  

The data provided by the Research Councils on the user-focus measures for the Research Base, and business and public services, is well established with most Research Councils providing details of the nature of their interactions with the Research Base, and giving the HEI and business breakdown of representation on their Councils, research committees and panels.   

Output 2 framework: Office of Science and Innovation

	 
	Interaction with business and public services
	Collaborative research
	Commercialisation of research
	Cooperative training
	People exchanges between RB and users

	 
	 
	 
	 
	 
	 

	Scale
	Extent of engagement with users 
	RB income from business and public services for contract research
	Quantity of patent applications and grants
	No. of people on cooperative training programmes
	No. of people exchanges between RB and users

	 
	 
	Volume of research jointly funded by users and RB or RB funders
	Quantity and economic value of spin-outs from RB 
	 
	Percent PhDs/RAs taking up employment in industry, commerce or public sector

	Quality
	Level of business confidence in university knowledge transfer activities 
	Research publications jointly authored between RB and industry 
	Quantity and value of RB intellectual property licenses 
	No. of people being trained with joint support from users and RB or RB funders
	 

	 
	No. of user representatives on RB governing bodies etc
	 
	Quantity of joint patents between RB and users
	 
	 

	 
	 
	 
	License income to RB
	 
	 

	
	
	
	
	
	

	Notes
	1) users includes business and public service users
	
	
	

	
	2)  Measures featuring in or directly derived from PSA measures or Progress Against Indicators Report in the 10 year framework are in bold italics
RB: Research Base


The Warry report on increasing the economic impact of Research Councils made important recommendations relating to Output 2.   The report highlights the key role of Research Councils as leaders of the knowledge transfer agenda in the research base.  Research Councils accountability for the knowledge transfer performance of the research base should therefore move towards the level of accountability that already exists for Output 1.

2006 Baseline Output 2 data for OSI and commentary on Research Council data

Interaction with business and public services – OSI data

	Scale



	Extent of engagement with users
	Comparison of the level of engagement of UK Higher Education Institutions’ staff in directly providing services to:

 (No. of HEIs, over the last 12 months)

Social, community and cultural partners
2005
Less engagement
 Less-similar 

engagement
Similar engagement
Similar-more engagement

More engagement
UK total
1
0
53
38
68
Commercial partners/clients
2005
Less engagement
 Less-similar 

engagement 
Similar engagement
Similar-more engagement

More engagement
UK total
4
2
40
47
69
Public sector partners/clients
2005
Less engagement
  Less-similar 

engagement
Similar engagement
Similar-more engagement

More engagement
UK total
0
1
51
42
68
Also reported in Output 1 Framework, Positioning and Relationships.  



	Quality



	Level of business confidence in university knowledge transfer activities
	OSI have examined the possibility of building a knowledge base of business confidence metrics through meetings with business representatives and stakeholders, but have serious concerns over how meaningful or robust indicators would be.  OSI are looking at alternative indicators and data collection methods.  

	No. of user representatives on RB governing bodies etc.  
	  Business and community representation on UK Higher Education Institutions’ governing bodies:

2005
Total number of members on governing body
Number that are from commercial business
Number that are from social, community and cultural groups
Number from public sector organisations
UK total
4,063
1,389
384
1,062
Also reported in Output 1 framework, Positioning and Relationships, User focus section.




Interaction with business and public services – Commentary on Research Council data

The measures at the aggregate level for Interactions with business and public services have some overlap with the measures used in the Output 1 Framework: Positioning and Relationships section, and so the Higher Education-Business and Community Interaction Survey is again a key source of data, showing the extent of HEI engagement with business and the community.  Within their individual frameworks Research Councils have provided specific details of their interactions with business and public services.  

Some examples of scale measures include: 

· ESRC have measured the number of concordat agreements with strategic partners which involve Government Departments, Devolved Administrations, and the National Council for Voluntary Organisations (NCVO). 

· CCLRC measure the percentage of synchrotron “beam time” employed by the private sector and measure the number of direct private sector users through number of contracts placed for their large facilities.

Examples of quality measures include: 

· BBSRC measure user and industry representation on Council Boards, Panels and Committees. 

· AHRC measure concordats and the number of seminars and workshops with industry and the public sector.

Most of the data has been sourced from the HEI or Research Council perspective in this category.  Further work on the quality of interactions, both at the aggregate and Research Council level, is needed to capture more fully the users’ point of view on the usefulness of interactions.  The Warry Report recommended that each Council should publish a bi-annual survey of their user communities’ level of satisfaction with Research Council work.  OSI will take this forward together with the Research Councils.   

Collaborative research  – OSI data

	Scale



	RB income from business and public services for contract research
	Latest data (covering 2003-04) for UK HEIs indicate an 18% increase in income from contract research as compared to 1999-00.  For PSREs the second annual survey indicates a rise of 47% in income from business from 2003-04 to 2004-05.

	Volume of research jointly funded by users and RB or RB funders
	Latest data (covering 2003-04) for the UK indicates the overall value of collaborative research has risen by 13 per cent in the UK, to £541 million and consultancy income to £211 million. 



	Quality



	Research publications jointly authored between RB and industry
	This indicator is currently not being collected.  Further research has indicated that collecting this data would involve significant costs and would not be a reliable indicator of research base-business interactions as economically significant collaborative research is likely to be covered by non-disclosure agreements.  As an alternative OSI are considering using information on the number of joint ventures as a more useful indicator of university business interactions.  


Collaborative research – Commentary on Research Council data

Scale indicators at the aggregate level are given by the amount of income HEIs and PSREs receive for contract research and the value of collaborative research.  The data reported from the PSRE survey covers both Research Council Institutes and organisations sponsored by Government Departments.  Most Research Councils have either reported the total volume of external funding of joint research projects or their collaborative research as a percentage of the total research budget.  Depending on the focus and maturity of different sectors this varies from under 10% to over 40%.   

In this category, scale and quality measures are closely interlinked, as the level of income from some collaborations are a good indication of the importance and value of the collaboration by the user.  Further work on quality measures will be taken forward as part of the user satisfaction work noted in the previous section by OSI and the Research Councils.  

Commercialisation of research – OSI data

	Scale



	Quantity of patent applications and grants
	Latest data (covering 2003-04) for UK HEIs indicate an 86% increase in number of patent applications and 146% increase in number of patents granted annually as compared to 1999-00.  For PSREs the second annual survey indicates a fall of 8% in the number of patent applications and a fall of 48% in the number of applications granted from 2003-04 to 2004-05.     



	Quantity and economic value of spin-outs from RB
	Whilst the numbers of new spinouts for UK HEIs have declined in 2003/04 (down from 197 to 167) this can still be attributed to the impact of schedule 22 of the 2003 Finance Act.  However there seems to be more flexibility in HEIs approaches to marketing the fruits of their research.   There has been an increase in the numbers of employees (up from 12,800 to 15,200) while aggregate turnover has increased from £358 million to £448 million.  For PSREs the second annual survey indicates a fall of 4% in the number of spinouts from 2003-04 to 2004-05.

	Quality



	Quantity and income of RB intellectual property licenses
	Latest data (covering 2003-04) for UK HEIs indicate a 288% increase in number of licenses and options granted and 64% increase in gross income from IP since 1999-00.   For PSREs the second annual survey indicates a fall of 53% in the number of licenses executed but a rise of 32% in the income from licensing from 2003-04 to 2004-05.  

	Quantity of joint patents between RB and users
	Data on this measure is not currently collected – OSI are investigating the means of effectively gathering data on this measure.  


Commercialisation of research – Commentary on Research Council data

Aggregate level OSI measures of the scale of commercialisation of research have focussed on the quantity of patent applications and spinouts from HEIs, with quality measures including the quantity and value of licensing.  Individual councils have measured the scale of their contribution to the commercialisation of research with indicators such as: the budget allocated to programmes to support commercialisation and enterprise, the number of workshops and seminars held, number of university departments funded, spin outs and licence income created.  Initiatives referred to in supporting this objective include the Young Entrepreneurs Scheme, Business Plan Competition, Enterprise Fellowships, IP workshops, Follow On Fund and Small Business Research, encouraging SME’s to be involved in the procurement supply chain.  

The fourth University Company’s Association (UNICO) survey of university commercialisation shows an increase in total licensing income from £31.3m in 2003 to over £40m in 2004, with the number of licence agreements more than doubling during this period. In the past two years alone, 20 spin-outs from UK universities have floated with a combined value of over £1billion, demonstrating the importance of the university sector to the national economy.

Cooperative training  – OSI data

	Scale



	No. of people on cooperative training programmes
	CASE (Cooperative Awards in Science and Engineering) awards are used to supplement the support of PhD students working on projects jointly devised and supervised by members of academic staff and an industrial partner.
Numbers for CCLRC 58, NERC 307, BBSRC 251

EPSRC spend £40Million on collaborative and vocational postgraduate training, representing 39% of current doctoral students.

AHRC recorded 49 Collaborative Doctoral Awards, ESRC recorded 135 collaborative awards, MRC recorded 16 organisations involved in cooperative training.

PPARC recorded the number of PPARC PhD degree holders employed outside the direct research programme, 6-8 years after the award  (63%)

	Quality



	No. of people being trained with joint support from users and RB or RB funders
	Research Councils monitor student satisfaction rates with research training through surveys, details are given in individual output frameworks.  


People exchanges between RB and users  – OSI data

	Scale



	No. of people exchanges between RB and users
	Most Research Councils have provided details in their individual output frameworks of their interactions with Higher Education Institutions (HEIs), including the number and nature of visits to HEIs, degree of HEI representation on the Council, research committees and strategy panels.  

	% PhDs/RAs taking up employment in industry, commerce or public sector
	Total UK domiciled leavers who obtained postgraduate qualifications and entered employment, 2004/5
63215
Employment by standard industrial classification:
Number

% of total

Property development, renting, business & research activities
8305
13.1
Public administration & defence; social security
6265
9.9
Education
27915
44.2
Health & social work
9440
14.9

Other community, social & personal service activities

2675
4.2
Manufacturing
3075
4.9
Financial activities
1690
2.7
Wholesale & retail trade; repair of motor vehicles, motorcycles & personal & household goods
1300
2.1
Electricity, gas & water supply
295
0.5
Construction
455
0.7
Hotels & restaurants
325
0.5
Transport, storage & communication
905
1.4
Agriculture & forestry
120
0.2
Mining & quarrying
225
0.4
Private households with employed persons
45
0.1
International organisations & bodies
110
0.2
Not known 
75
0.1
Note this data is for newly trained postgraduates taking up employment, not the existing stock of postgraduates.  

Also reported in Output 1 framework, UK Newly trained people, User focus section.


Cooperative training and People exchanges between RB and users – Commentary on Research Council data

As noted in the Output 1 section on the trained people pool, movements of skilled people between the research base and industry have a significant role to play in the successful exploitation of research.  The Warry Report said that “the output of highly educated people rather than research results is widely regarded as the most effective knowledge transfer mechanism”.  While there is aggregate data available on the movement of new graduates moving into employment in industry and the public sector, there is less data available at the aggregate level on movements in the existing trained people pool, and cooperative training.  Addressing this will be taken forward as part of the work by OSI and the Research Councils on improving the quality indicators for the output 2 framework, and the development of the Trained People Pool indicators for output 1.  

At the Research Council level, cooperative training measures have included the budget for and number of doctoral awards, surveys of students and employers involved in initiatives such as Knowledge Transfer Partnerships. Student feedback on training provide indications of quality.  

People exchange measures have included customer satisfaction among participants in Research Council sponsored Knowledge Transfer Networks, and the cost and staff commitment to these networks and wider DTI sponsored Knowledge Transfer Networks.  

Data sources: Output 1

Overview

	Scale



	Total public sector £ input
	SET statistics website, 2006

http://www.dti.gov.uk/science/science-funding/set-stats/index.html

	Total other funders £ input
	

	Quality



	UK share of world citations (as per domain) & citations/GDP
	PSA target metrics for the UK research base, December 2005, Indicators 3.01-3.03 and 4.04

http://www.dti.gov.uk/files/file27330.pdf 

Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006 http://www.dti.gov.uk/files/file31811.pdf

	Rate of publication in verified quality journals 
	PSA target metrics for the UK research base, December 2005, Indicator 2.03

	Sustainability



	
	Monitoring financial sustainability in UK HEIs published at 

http://www.dti.gov.uk/science/science-funding/Funders_Forum/index.html . 

and PSRE study commissioned by an external consultant.  
Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006


UK contribution to global knowledge pool

	Scale



	No. of publications produced p.a
	PSA target metrics for the UK research base, December 2005, Indicator 2.03

	No. of patents awarded p.a. 
	DTI’s Annual UK Productivity and Competitiveness Indicators Report (March 2006); Figure 2.4, http://www.dti.gov.uk/files/file28173.pdf Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006

	Quality



	Citations/publication (to measure mean quality)
	PSA target metrics for the UK research base, December 2005, Indicator 3.08

	No. of very highly cited publications and number of uncited publications (to measure top and lower end quality)
	PSA target metrics for the UK research base, December 2005, Indicators 3.07 and 3.05

	Productivity



	Publications/total £
	Source data from PSA target metrics for the UK research base, December 2005, and ONS R&D data.  

	Publications/researcher
	PSA target metrics for the UK research base, December 2005, Indicator 5.02

	User Focus: Business and public services



	% innovation-active bodies citing RB as source of knowledge
	UK Innovation Survey 2005.  DTI Occasional Paper 6 "Innovation in the UK: Indicators and Insights”  http://www.dti.gov.uk/files/file31569.pdf

	Joint publications or RB license income
	Higher Education-Business and Community Interaction Survey (HE-BCI)

Public Sector Research Establishments Survey

Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006


UK newly trained people 

	Scale



	No. of people awarded PhDs p.a.
	Students in Higher Education Institutions, 2004/5, Higher Education Statistics Agency, Table 14.

	Quality



	Rate of PhD unemployment
	Destinations of Leavers from Higher Education in the UK for 2004/5, Higher Education Statistics Agency, Table iv, p.12

	PhD completion rates
	Research Council Output 1 frameworks

	Productivity



	Newly trained people/total £
	PSA target metrics for the UK research base, December 2005, Indicator 4.03

	Sustainability



	Recruitment and retention trends in HEIs
	University and Colleges Employer Association (UCEA) annual reports, latest published 

http://www.ucea.ac.uk/report_recruitment_retention_staff_he2003.html
Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006

	Pattern of first destinations of new PhDs
	Destinations of Leavers from Higher Education in the UK for 2004/5, Higher Education Statistics Agency, Table 2a, 2c

	Diversity of new PhDs 
	Destinations of Leavers from Higher Education in the UK for 2004/5, Higher Education Statistics Agency, Table 2a, 2c

	User Focus: RB, Business and public services



	% RB as first destination of PhDs and % business and public services as first destination of PhDs
	Destinations of Leavers from Higher Education in the UK for 2004/5, Higher Education Statistics Agency, Table 4a


UK trained people pool

	Scale



	Researchers per 1000 workforce
	PSA target metrics for the UK research base, December 2005, Indicator 6.02

	Quality



	Citations/researcher
	PSA target metrics for the UK research base, December 2005, Indicator 5.03 

Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006

	No. of very highly cited people
	Thomson ISI, http://www.ISIHighlyCited.com 

	Sustainability



	People joining/leaving pool
	Resources of Higher Education Institutions, 2004/5, Higher Education Statistics Agency, Table 15.

	Diversity of pool 
	Resources of Higher Education Institutions, 2004/5, Higher Education Statistics Agency, Tables 8 and 16.  


Facilities and infrastructure

	Scale



	No. of strategic facilities in active use in the RB
	RCUK Large Facilities Roadmap, November 2005, http://www.dti.gov.uk/science/science-funding/science_facilities/page30086.html


	Size (capital value) of RB infrastructure
	Research Council Annual Reports

	Quality



	International standing of strategic facilities
	Research Council Output 1 Frameworks

	Agility



	Rate of change in spend on and between facilities
	Research Council Output 1 Frameworks

	User focus:  RB



	Utilisation rate
	OSI calculations, using HESA and Performance in higher education estates, EMS annual report 2005, February 2006.  

	User focus:  Business and public services



	Level of business/services capital investment in RB
	Research Council Output 1 Frameworks


Positioning and relationships

	Scale, Quality, Agility, Productivity



	Distribution of funding amongst funders
	SET statistics website, 2006

http://www.dti.gov.uk/science/science-funding/set-stats/index.html

	Joint funding as % of total funding
	

	Interactions with partners and users, responsiveness to public inputs
	 Higher Education-Business and Community Interaction Survey 2006, available annually.  

	Sustainability



	Survey trends in public attitudes to science issues
	MORI Survey 2005.  Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006

	User focus:  RB

	Membership of RB networks, Change in no. of RB partners/year
	 Research Council Output 1 Frameworks 

	User focus:  Business and public services

	% of business/services people on HEI/Institute governing bodies, membership of business/regional networks
	Higher Education-Business and Community Interaction Survey 2006, available annually 


Data sources: Output 2

Interaction with business and public services 

	Scale



	Extent of engagement with users
	Higher Education-Business and Community Interaction Survey (HE-BCI), available annually



	Quality



	No. of user representatives on RB governing bodies etc.  
	Higher Education-Business and Community Interaction Survey (HE-BCI), available annually




Collaborative research 

	Scale



	RB income from business and public services for contract research
	Higher Education-Business and Community Interaction Survey (HE-BCI), available annually

Public Sector Research Establishments survey, available annually

Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006

	Volume of research jointly funded by users and RB or RB funders
	Higher Education-Business and Community Interaction Survey (HE-BCI), available annually


Commercialisation of research 

	Scale



	Quantity of patent applications and grants
	Higher Education-Business and Community Interaction Survey (HE-BCI), available annually

Public Sector Research Establishments survey, available annually

Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006


	Quantity and economic value of spin-outs from RB
	

	Quality



	Quantity and value of RB intellectual property licenses
	Higher Education-Business and Community Interaction Survey (HE-BCI), available annually

Public Sector Research Establishments survey, available annually

Also reported in Science and Innovation Investment Framework 2004-14, Progress Against Indicators, July 2006


Cooperative training 

	Scale



	No. of people on cooperative training programmes
	Research Council Output 2 data

	Quality



	No. of people being trained with joint support from users and RB or RB funders
	Research Council survey data


People exchanges between RB and users 

	Scale



	No. of people exchanges between RB and users
	Research Council Output 2 data

	% PhDs/RAs taking up employment in industry, commerce or public sector
	Destinations of Leavers from Higher Education in the UK for 2004/5, Higher Education Statistics Agency, Table 4a
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