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Introduction 
The Government set out its long-term vision for UK science and innovation in July 2004, published in the Science and Innovation Investment Framework 2004-2014
.  In this vision the Government recognised that “for the UK economy to succeed in generating growth through productivity and employment in the coming decade, it must invest more strongly than in the past in its knowledge base, and translate this knowledge more effectively into business and public service innovation.”

The 10-year Framework is underpinned by targets for achievement to track progress against key attributes of the science and innovation system, informed by a range of indicators.  A set of indicators and data sources was published in July 2005, and the first set of data reported on these indicators was published in July 2006.
 

There has been recent attention given to demonstrating the economic effects and ‘impacts’ of investing in science and innovation, including through the work of the UK Science Forum and the Research Council Economic Impact Group.  

Therefore there was a need to reassess the current set of indicators measuring progress on the 10-year framework, and how suitable they are to demonstrate the economic benefits of investment in science and innovation.   

OSI/Treasury Steering Group on Metrics Development 
A joint OSI/Treasury Steering Group was formed in October 2006 to oversee the development of a new framework to measure economic impacts of investment in science and innovation.  The Steering Group also identified the priorities going forward for strengthening the evidence base and areas for further work.  
This report sets out the Steering Group’s findings, including:

1. Conclusions on an economic impact reporting framework to be used for measuring the economic impacts to the aggregate economy of investment in science and innovation.  
The Steering Group recommends that the framework underpins regular progress reports containing indicators and evidence to accompany the Annual Report on the 10 year framework.  The regular progress report will be called “Economic impacts of investment in research and innovation” and will replace the current “Progress Against Indicators” publication
.    

This report sets out how the “Economic impacts of investment in research and innovation” Report will be used by different stakeholders, and the linkages between the Report and other reporting requirements; and
2. Recommendations of the Steering Group for areas for further work on evidence and data collection.   

Development of an economic impact reporting framework

How do science and innovation result in economic impacts?  

Science refers to spending in the research base
 and the activities involved in knowledge generation by the research base.  The terms ‘science’ and ‘the research base’ will be used interchangeably in this report.  Innovation is the ability of firms, government and the research base to bring together knowledge, ideas and market awareness into new products or processes that better meet consumer and societal needs, and so improve overall welfare.  
A policy action has an economic impact when it affects the welfare of consumers, the profits of firms or the revenue of government.  Economic impacts range from those that are readily quantifiable, in terms of greater wealth, cheaper prices and more revenue, to those less easily quantifiable, such as effects on the environment, public health and quality of life.

The economic impacts of science and innovation include the resulting contributions to long-term, sustainable economic growth
 and increased overall welfare.  
Economic growth comprises the main components of productivity (output per worker), employment and population
.  The Government’s productivity agenda recognises that ‘Science and innovation’ is one of the five key drivers in increasing the productivity component of economic growth.  
But the economic impacts of science and innovation are much more extensive than what can be captured by data on economic growth and productivity.  The welfare and quality of life for consumers may be enhanced in a number of ways, including improved health and longevity; improved social outcomes; a clean, green and safe environment which supports the essentials of life: air, land, water and food; a safe and stable political environment and the maintenance of national security.  
Why does the Government need to fund research and innovation?  
Obtaining the maximum economic impact from science and innovation involves maximising consumer welfare, profits/revenues to firms and governments while achieving the most efficient allocation of resources in doing so.  

There is economic evidence to suggest that this may not be achieved without Government funding.  The following may occur: 

· Too little is spent on R&D;

· The right conditions for research and innovation may not be created; 

· Differences in stakeholder incentives may hamper the transmission mechanism to economic impact; 

· Aspects of consumer welfare may not be given sufficient priority.  

Too little is spent on R&D: The R&D an individual firm carries out benefits the aggregate research stock, and other firms.  Individual firms have an incentive to invest in R&D, not only to benefit directly from the results, but also to develop the capacity and understanding necessary to access the aggregate research stock.    

In undertaking their decision of how much to spend on R&D, individual firms will only take into account the effects of R&D on their own profits, and not the benefits to other firms (termed spillover benefits).  This results in each individual firm investing a lower amount than is desirable from the overall aggregate level to maximise economic impact
.  The Government could remedy this market failure by investing itself.      

The right conditions for research and innovation may not be created: The Government has control over the overall regulatory environment, including the intellectual property framework and competition policy, which affect the incentives to invest in research and innovation
.  The uncertainty of returns in spending on R&D and innovation can lead to problems and inefficiencies in firms financing R&D.  Therefore, the Government has an important role to play in creating the appropriate framework conditions for R&D and innovation.  There are also important parts of the innovation infrastructure, such as systems of standardisation and measurement that require government support because of their public good characteristics.   

Differences in stakeholder incentives may hamper the transmission mechanism to economic impact:  The market for research differs in nature from a market for a consumer good/service, where the product or service is exchanged relatively easily.  The exchange of research outputs from supplier to user is more complicated, and additional skilled personnel may be necessary to facilitate the exchange and to maximise economic impact.  

A further difference in the market for research compared to a market for a consumer good/service is that prices may not respond to achieve the optimal outcome.  For example, users may be willing to pay more for a more ‘user-friendly’ product, but the supplier of research can be motivated by other factors than what is reflected in the market price for research.  This may result in prohibitively high search costs in locating a supplier of research who is suitable to provide a particular user-focussed output.  Therefore, the Government has a role to play in alleviating this system failure and facilitating more effective knowledge exchange
.    

Aspects of consumer welfare may not be given sufficient priority: The Government may have goals for the environment, public health, and disadvantaged groups.  In making their R&D decisions, firms may not consider these non-market impacts, as their goal is to maximise their individual firm’s profits.  For example, exploiting our natural resources today would increase firms’ profits but have detrimental effects on the environment and reduce consumer welfare tomorrow.  Therefore the Government has a role to play in reflecting adequately aspects of consumer welfare in research and innovation decisions.   

Therefore, the Government can intervene to maximise the economic impact from science and innovation by:

· investing in R&D itself;

· creating the right conditions and incentives for R&D and innovation through the regulatory environment and innovation infrastructure;

· encouraging the knowledge created to be exploited appropriately; and 

· implementing policies that reflect aspects of consumer welfare that may not otherwise be addressed.  

Problems with measuring economic impact
The consensus in the economics literature
 is that measuring the economic impacts of science and innovation is highly problematic, due to the following issues: 
· The time taken from an increase in R&D spend to an increase in welfare can be variable and lengthy.  The longer the time lag, the more difficult it becomes to trace the impact of investment.  

· The global nature of science and innovation makes it particularly difficult to attribute domestic economic impacts to domestic science and innovation investment and policies. Research carried out in the UK may increasingly have impacts outside the UK, and research carried out abroad may have impacts within the UK.  

· The research base having direct as well as indirect effects on economic impact also complicates the attribution of impacts to inputs of the research base. In addition to sourcing knowledge from the research base, firms and governments might source knowledge from customers, clients and competitors, who in turn may source their information from the research base.  

For the reasons outlined above, it is highly difficult to attribute overall economic impacts (aggregate effects on economic growth and improvements to welfare) to the effects of a particular policy or investment, due to the multitude of factors over a lengthy time period which could have also caused the impact.  As noted by SPRU
, “attempts to add up all the economic and social benefits and to relate them to the initial investments in research are doomed to failure.”  

What is possible, however, is a country specific measurement system which measures the overall health of the science and innovation system, the system which delivers economic impacts.    
Methodologies can also be developed to demonstrate the contribution of key organisations and institutions to the delivery of overall economic impact
.  Information on these contributions, and an assessment of the overall health of the science and innovation system and how it delivers economic benefits, combine to build a comprehensive picture of how investment in science and innovation delivers economic impacts.  
The science and innovation system

In selecting the specific attributes of the system we would like to measure, we need to take into account the transmission mechanism for overall economic impacts and the areas necessary for government intervention.  
The transmission mechanism of the system is modelled as follows: the overall economic impacts of research are delivered through innovation outcomes and outputs of firms and governments, who acquire and apply new ideas to provide new and improved goods and services, and public services.  This results in improvements to productivity, growth and welfare.  Innovation outputs will reflect the amount and quality of investment in the research base and innovation, and knowledge generated by the research base.  
Therefore the main aspects of the system, which require monitoring of outcomes, are:

1. Overall economic impacts

2. Innovation outcomes and outputs of firms and governments

3. Knowledge generated by the research base

4. Investment in the research base and innovation
It is important to recognise that a simple linear relationship does not exist between these different parts of the system – there will be various indirect links between all aspects of the system.  
How successful the key components of innovation, knowledge generation and investment are in producing economic impacts will be dependent on how effectively these components work together, and their linkages.  A number of factors will influence the strength of the relationships between different components of the system.  

For example, conditions of the system such as the intellectual property framework will affect the relationship between knowledge generated and innovation outcomes.  Other key influences include the degree of efficiency in knowledge exchange between firms, governments, and the research base, and the underlying capacity of firms and the Government to absorb and demand new knowledge.  So in addition to monitoring the main aspects of the system listed above, it is necessary to monitor these factors influencing the system.

Therefore, in measuring the economic impacts of investment in research and innovation and the health of the system used to deliver economic impacts, information is required on the following components of the system and influence factors:

Categories:

1.  Overall economic impacts

2. Innovation outcomes and outputs of firms and governments

3. Knowledge generated by the research base

4. Investment in the research base and innovation
Influence Factors:

A. Framework conditions

B. Knowledge exchange efficiency

C. Demand for innovation

These categories and influence factors comprise the new UK economic impact reporting framework (Reporting Framework).  A diagram of these categories and influence factors is given on page 12.  More detailed definitions of these categories and factors are given in the next section.      
Note that this framework is to be used to model the delivery of economic impacts at the aggregate (macro) economy level.  Alternative methodologies may be more appropriate (at the micro level) to demonstrate the contribution of key organisations to the delivery of overall economic impact.  

Consultation on the Framework and definitions 

The measurement approach and the Reporting Framework’s categories and influence factors were developed in consultation with the Research Councils and DfES.  Input was received from key academics working in the field of evaluating outcomes of innovation and research, including SPRU and Manchester Business School.  Consultants who have worked with OSI and the Research Councils also contributed, including PWC and Evidence Ltd.   A draft of the Reporting Framework was also presented to the UK Science Forum.  
The main comments that arose and were incorporated into the Framework and its definitions are:

· The non-linearity of the system should be emphasised i.e. that research may lead to innovation, but often not in the direction initially envisaged during a research project;
· Economic impact should be defined widely – to fully reflect public value aspects;
· Innovation should be defined widely, and not just refer to technological innovation.   Innovation in the public sector should be included;
· The distinction between privately funded and publicly funded investment is important.  Indicators should be collected on each and trends highlighted;
· The parts of the system which the Government can play a role in should be clearly highlighted;
· Demand for innovation should be included as a separate influence factor; and
· The international effects of the UK’s research base on other countries (and vice versa) should be included: a solely national focus would omit these important effects.  
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The UK Economic Impact Reporting framework – definitions

The Economic Impact Reporting Framework (Reporting Framework) will focus predominantly on impacts, outputs and outcomes within the UK.  However, with the move to the increasingly global nature of science and innovation, important effects may be missed by focussing entirely on UK results.  Therefore, the Reporting Framework will include the effects of the UK science and innovation system on other countries, where there is strong and clear evidence of effects.  On investment inputs, the proportion of overseas investment will be monitored, and evidence collected on the attractiveness of the UK as a place for investment.        

Information reported on each category and influence factor of the framework will take the form of 

· Performance indicators, where regular monitoring data is collected, and 

· Evidence, which will be based on less frequent studies and academic research, and could take the form of case studies.  

It is envisaged that reporting on the linkages between each category will predominantly be in the form of Evidence rather than Performance Indicators.  
CATEGORIES

Overall economic impacts
This category will include evidence on how the science and innovation system delivers economic benefits at the aggregate economy level, by way of increased productivity and improved welfare.  
Regular data on performance indicators are difficult to collect for economic impact.  Total GDP figures can be used as a broad indicator of an economy’s overall welfare and activity, but the attribution of impacts to the science and innovation system is difficult to calculate at a particular point in time (econometric studies require data over several years to calculate the attribution effects).  In addition, aspects of increased welfare are either not captured or are measured imperfectly in the national accounts.  
Therefore, reporting on this category will include analysis in two main areas:

· regular monitoring of GDP and productivity data supplemented with evidence from the economic literature on the attribution of effects to investment in science and innovation;
· evidence of improved welfare, with reference to case studies where appropriate, highlighting particular examples of impact.  The evidence on increased welfare may include material on health, environmental, social and national security outcomes.  
In defining what is included in “social outcomes”, the OECD publish “Society at a Glance
” which is a compendium of international comparisons of social indicators.  The purpose of this publication is to provide a complementary approach to GDP-derived proxies for well-being.  Four groups of indicators are reported on, which are:

1. Self-sufficiency: reflects the extent of participation in the economy and society and how well individuals are able to get through daily life on their own;
2. Equity: reflects the distribution of household incomes and the extent of equality of opportunity and autonomy of individuals;

3. Health status: reflects not only disease and its cure, but other social factors that can affect mortality and morbidity; and
4. Social cohesion: the OECD acknowledge the lack of a commonly-accepted definition of this term, and adopt the approach of reporting indicators that describe both the extent to which citizens participate in societal life and derive satisfaction from their daily activities, and those that inform about various pathologies and conditions that put affected individuals at risk of exclusion from mainstream society or that reveal the extent of social strife in a country.   
Therefore for the purposes of reporting of evidence on social outcomes, this will be defined as including evidence on self-sufficiency, equity and social cohesion as defined above by the OECD.  It is not envisaged a large number of social indicators will be monitored, like the approach the OECD has taken, but rather where there is clear evidence that investment in science and innovation has resulted in effects on self-sufficiency, equity and social cohesion, this will be reported.  As mentioned earlier, evidence on increased welfare may also include material on health, environmental and national security outcomes.     

Effects of the UK science and innovation system on other countries’ economies will be included, where there is strong and clear evidence of effects.  The substantial time lags from initial investment to overall economic impacts should be kept in mind in interpreting the evidence in this category, and that impacts will grow and mature over time.     

	Overall economic impacts: examples of evidence

	Evidence
	Source

	Increased productivity: 

Time series on productivity and GDP, accompanied by evidence of attribution to investment in research & innovation 
	ONS and OECD



	Improved welfare: Case studies
	OSI 2006  “Making the most of UK Research”

Case studies collected by the Research Councils, including studies commissioned by NERC and AHRC. 


Economic impacts of key organisations in the science and innovation system

As mentioned earlier, the Reporting Framework is to be used to model the delivery of economic impacts at the aggregate (macro) economy level, and will report data predominantly at the UK level.  Alternative methodologies may be more appropriate (at the micro level) to demonstrate the contribution of key organisations to the delivery of economic impacts.  In particular it may be useful for organisations to consider their contribution to key economic activities which can lead ultimately to increased productivity and welfare in the aggregate economy, including (but not limited to):

· Improving performance for existing businesses;

· Creating new businesses;

· Training highly productive people who are in great demand from employers;

· Improving public services; and

· Attracting investment from global businesses, working with the UK’s research base.      

Innovation outcomes and outputs
Innovation is the ability of firms, government and the research base to use ideas and knowledge to create new products or processes that result in economic impacts.  Innovation in this category includes both technological innovation and wider innovation (particularly relating to the services sector and creative industries).  

	Innovation outcomes and outputs: examples of evidence and indicators

	Evidence or indicator
	Source

	New or improved products, processes, services

· Innovation active enterprises as a percentage of all enterprises
· Enterprises introducing new products and processes to market/industry
	UK Innovation Survey data

	New businesses

· Value and no. of spin outs floated on the stock exchange


	UNICO survey

	Generation of Intellectual Property
	OSI are developing a basket of IP indicators including patents, trademarks, design registrations, copyrights.  

	New or improved public services;
Improvements in policy making and the regulatory environment;

Innovation related to design and the creative industries
	OSI 2006  “Making the most of UK Research”

Case studies collected by the Research Councils, including studies commissioned by NERC and AHRC.


Some of the items listed above are more ‘output’ related measures, than ‘outcomes’.  For example intellectual property or a new product are not outcomes until they generate income or achieve sales.  Additional indicators and evidence to trace output measures to outcomes will be included where possible.  New findings from DTI work on wider measures of innovation could be included in this category.    

Knowledge generation 
This category will include the main outputs of the research base of codified and tacit knowledge.  Knowledge is codifiable if it can be written down for publication or ready access. Examples include scientific and technical literature, and technical standards. Tacit knowledge is often slow to acquire and usually requires personal contact to transfer.  Examples include the knowledge built up during an apprenticeship, understanding of how a particular market works, or familiarity with using a particular technology or language.
Codified knowledge will be captured by performance indicators on contributions to the stock of publicly available knowledge (also quality and productivity measures will be reported here).  
The tacit knowledge element will be captured by performance indicators on human capital, including the stock of skilled graduates and researchers.  In addition, indicators which are important to sustaining the stock of skilled people will be reported on, including the 10 year Framework’s next steps targets related to Science, Technology, Engineering, and Mathematics (STEM) in schools.   

	Knowledge generation: examples of indicators

	Indicator
	Data source

	Stock of publicly available knowledge

· UK research base outputs (publications)

· UK research base quality (citations)

· UK research base impact

· UK research base productivity
	Annual externally contracted reports on bibliometric data (currently by Evidence Ltd)

	Human capital 
· UK researchers as a percentage of total population 

· Quality of researchers

· Diversity of trained people 

· Recruitment and retention trends in HE institutions

· PhDs awarded per head of population 

· Graduates in SET subjects or: % of adult working age population holding SET qualifications at NQF Level 4 and above
· SET participation at A-level and other level three equivalents

· Post-16 learner success

· Qualifications of the post 16 workforce

· Post 16 inspection results

· Recruitment and retention of SET teachers in the post 16 sector

· Science GCSEs

· UK position in international comparisons of school science

· Recruitment into science teacher training

· Recruitment, retraining and retention of specialist teachers
	DfES 

ONS LFS data

HESA 

Training and Development Agency for Schools 

UCAS

UCEA

Learning and Skills Council

OECD Education database




Investment in the research base and innovation

This category will set out the landscape of funding for the science and innovation system, and include predominantly indicators, on: 

· Expenditure on R&D, with details of proportions of publicly funded R&D, privately funded R&D, and overseas funded R&D.

Consideration may also be given to the proportion spent on research versus development.  

· Other forms of innovation expenditure, as defined by the European wide Community Innovation Survey.  
	Investment in the research base and innovation: examples of indicators

	Indicator
	Data source

	Gross expenditure on R&D in the UK, breakdown between sources and sectors of funding: 

Govt, Higher Education sector, Business, Private non-profit, abroad. 
	ONS GERD survey data

ONS BERD survey data

	Science Budget
	OSI data

	Investment in innovation including: expenditure on the acquisition of software and equipment, training, design and marketing
	UK Innovation Survey data

	Cost constraints to investment
	


INFLUENCE FACTORS

Framework conditions 
Reporting on this influence factor will capture the effect of government policies aimed at creating the appropriate conditions in the science and innovation system for investing in, and performing, research and innovation.  
	Framework conditions: examples of evidence and indicators

	Evidence or indicator
	Source

	Attractiveness of the UK to overseas investment
	UKTI

	Intellectual property framework

· Performance measures
	UK Intellectual Property Office

	Public engagement

· Public attitudes to science
	MORI survey

	Financial sustainability
	Annual reports from Funding Councils, Research Councils and PSRE benchmarking

	Innovation infrastructure

· Performance of NMS
· Stock of standards
	British Standards Institution


Knowledge exchange efficiency
Reporting on this influence factor will capture the effect of government policies aimed at reconciling the differences in stakeholder incentives within the science and innovation system that may hamper the transmission mechanism to achieve economic impact.  
	Knowledge exchange efficiency: examples of evidence and indicators

	Evidence or indicator 
	Source

	Ease of collaboration and cooperation (linkages of business to business, and business to the research base);

· No. of firms collaborating with HEIs and PSREs
	UK Innovation Survey  

	Transit of information flows, interaction data from HEIs and PSREs
· Quantity of patent applications and grants

· Quantity of licenses

· Income from business for contract research

· Number of spin offs


	Annual Higher Education Business-Community Interaction Survey data

Annual PSRE Survey data


Demand for innovation 
In order for the science and innovation system to deliver overall economic impacts, the private and public sector must have the capacity to adopt and adapt outputs of the research base and develop innovation outputs.  Reporting on this influence factor will include indicators and evidence on aspects which affect firms’ and the Government’s innovative capacity, including attitudes to innovation and access to skilled staff.  

	Demand for innovation: examples of indicators

	Indicator
	Data source

	Business capacity

· Skill levels in firms

· No. of R&D employees

· Management sophistication (new practices) 
	UK Innovation Survey data


LINKAGES BETWEEN THE CATEGORIES AND INFLUENCE FACTORS 

Reporting on the linkages between each of the reporting categories and the influence factors will be predominantly in the form of evidence - academic research and studies - rather than the frequent monitoring of data.  This is because many years worth of data is often needed to make a robust estimate of the nature and degree of a specific linkage in the system.

Evidence will be collected over the following range of linkages, demonstrating the non-linearity of the reporting framework: 

	Linkages between attributes of the system: examples of evidence

	Innovation outcomes/outputs & overall economic impacts

	Evidence
	Source

	Literature quantifying innovation’s contribution to economic growth
	OECD
SPRU

	Knowledge generation & overall economic impacts

	Evidence
	Source

	Literature showing the channels by which benefits of research flow into overall economic impacts 
	SPRU
OSI 2006  “Making the most of UK Research”

Case studies collected by the Research Councils, including studies commissioned by NERC and AHRC.


	Knowledge generation & innovation outcomes/outputs

	Evidence
	Source

	Literature showing the channels by which benefits of research flow into innovation outcomes
	SPRU


	Investment & overall economic impacts

	Evidence
	Source

	Literature demonstrating the linkage between R&D and productivity
	OECD 


	Investment and innovation outcomes/outputs

	Evidence
	Source

	Effect of R&D on business performance
· Linkage between R&D intensity and sales growth

· Linkage between R&D and wealth creation efficiency 
	DTI R&D scoreboard


	Investment and knowledge generation

	Evidence
	Source

	Estimated time lag between investment in R&D and increased publications/citations
	SPRU “Productivity of Science” report, 2005


	Framework conditions on the rest of the system

	Evidence
	Source

	Effects of NMS and standards on GDP
	DTI Economics Paper No. 12


	Knowledge exchange efficiency on the rest of the system

	Evidence
	Source

	Impact on firms of business-university collaboration

Impact of local collaboration on firms’ innovative behaviour
	UK Innovation Survey data analysis

CBR study 


	Demand on innovation on the rest of the system

	Evidence
	Source

	Theory and empirical evidence from the literature
	e.g. Cohen, W. and D. Levinthal (1989), ‘Innovation and learning: the two faces of R&D’, Economic Journal, 99, pp.569-596


Use of the Economic Impact Reporting framework

The Economic Impact Reporting Framework will predominantly be used to structure the replacement report to the “Progress Against Indicators” report
, which is published alongside the Annual Report on the 10 year framework (published around July each year).  The replacement report will be called: “Economic impacts of investment in research and innovation”.    

However, it is recognised that the aims and ambitions of the 10-year Framework are not just about maximising economic impact, and that qualitative updates with progress on policy measures should continue to be produced.  Therefore it is envisaged that the content contained in the “Progress Against Measures” report
, which is also published alongside the Annual Report on the 10 year framework, will continue to be produced.

The Economic Impact Reporting Framework does not imply that applied research is more valuable than basic research to economic impact.  While the effects of applied research may be easier to practically track through the Framework, the importance of the effects of basic research should not be omitted or underplayed.  The Government has an important role to play in the funding of basic research, which may in fact have the greatest potential for spillover benefits and economic impact.  
Use of the Reporting Framework to assess the effects of government policy    
The Reporting Framework will cover the health of the overall science and innovation system, the Government having more direct influence over some parts of the system than others.    

In the section on page 8 on the case for government funding in science and innovation, it was highlighted that the Government had a role to play in: 

1. Investing in R&D itself;

2. Creating the right conditions and incentives for R&D and innovation through the regulatory environment and innovation infrastructure;

3. Encouraging the knowledge created to be exploited appropriately; and 

4. Implementing policies that reflect aspects of consumer welfare that may not otherwise be addressed.  

The effects of these government interventions and relevant policies will be captured in the following categories and influence factors of the Reporting Framework: 

1. Government investment in R&D and innovation will be captured by the investment in the research base and innovation category.  In addition, the knowledge generation category will strongly reflect outputs arising from public investment;
2. Government policies on the intellectual property framework and financial sustainability aim to create the right conditions for research and innovation.  These policies will be reflected in measurement of the framework conditions influence factor;
3. Government policies aimed at improving the flows of knowledge between the research base and industry will be reflected in measurement of the knowledge exchange efficiency influence factor; 
4. Government’s aims on improving welfare through research and innovation will be reflected in the overall economic impacts category.  
Therefore, in assessing the efficacy of government policy, a focus should be given to these categories and influence factors.  The existing indicators from the “Progress Against Indicators” report will map into the new framework as follows:

World class excellence => Knowledge generation

Financial sustainability => Framework conditions

Responsiveness => Knowledge exchange efficiency

Business investment & engagement =>
Innovation outcomes and outputs; Demand for innovation;
Investment in Research base and innovation;

Supply of scientists, technologists and engineers => Knowledge generation

Public engagement => Framework conditions
The Reporting Framework will be used to measure the aggregate performance of the Science and Innovation System, and so will primarily collate data and evidence at a broad, general level.  The primary focus will not be on the performance of particular Research Councils, although illustrative pieces of evidence and case studies may be included (particularly for reporting on the “overall economic impacts” category).  

Research Councils

Each Research Council currently collects, or has plans to collect, metrics and evidence through two related channels:

a. Publication of each Council’s Output Framework and 

b. Implementation of the Economic Impact Group’s recommendations.  

The output frameworks

Currently, Research Councils submit data to OSI as part of the Performance Management System.  Submission of the data to OSI is structured currently around DTI’s PSA target, which consists of two components: 1) a healthy UK research base, 2) better exploitation of the research base.  

With the introduction of the new economic impact reporting framework, it is envisaged that little change is needed to the data collection process in 2007.  Data should continue to be collected on the existing indicators set out in output frameworks, to ensure comparisons can be made over time.  

However, the format of submission of the data to OSI will differ.  Research Councils will be asked to submit the data according to categories set out in the new Economic Impact Reporting Framework.  It was noted in discussions by the Steering Group that the clear distinction between outputs 1 and 2 should be retained.  

Hence the format for reporting will still identify indicators as either belonging to output 1 or 2, but the categories of reporting will consist of those in the new Reporting Framework. A mapping of the existing output framework sections to the Reporting Framework categories is given below:
Output 1

UK contribution to global knowledge pool => 
Knowledge generation (stock of publicly available knowledge)
UK newly trained people and UK trained people pool =>
Knowledge generation (human capital)
Facilities and infrastructure => Framework conditions (financial sustainability)
Positioning and relationship, ‘User focus’ elements of other output 1 categories  

    
=>  Knowledge exchange efficiency
Output 2  => Knowledge exchange efficiency

An annual report on the output frameworks was published in September 2006
.  It is envisaged that the 2007 Report will be published to coincide with publication of reporting on the Economic Impact Group’s recommendations.  It is expected that each Research Council will publish their individual output framework alongside publication of the Annual Report on the output frameworks.

The ‘Annual Report on the output frameworks’ in 2007 will be significantly shorter than last year’s report, as the sections on the OSI level data will be rolled into the new “Economic impacts of investment in research and innovation” Report.  The Annual Report will mainly consist of comments on trends in the Research Council metrics from last year’s report and identify any areas for further metrics development.   

Implementation of the Economic Impact Group’s recommendations

A report on increasing the economic impact of the Research Councils was published in July 2006.  This report
 contained recommendations of a group of senior academics, Research Council executives and business leaders as to how Research Councils can deliver - and demonstrate that they are delivering - a major increase in the economic impact of their investments.
The Economic Impact Group recommended that Research Councils act on three key issues: 

· their leadership of the knowledge transfer agenda;
· their role in influencing knowledge transfer behaviour of universities and Research Council Institutes; and
· increasing their engagement with user organisations.
The Economic Impact Group also made recommendations on metrics that the Research Councils should collect to demonstrate clearly the impact they achieve from their investments.  

To implement the Economic Impact Group’s recommendations, two pieces of work planned by the Research Councils in 2007 are immediately relevant to the Economic Impact Reporting Framework: 

1. Plans to publish a report demonstrating the wide-reaching economic impact of each Council, which will establish baseline information for future assessments; and

2. Publication of independent, biennial surveys of users’ level of satisfaction with the Research Councils’ operations and effectiveness.  

It is anticipated that the report in the first bullet will contain a combination of case studies, data and analysis, with both qualitative and quantitative information.  The data Research Councils collect as part of their output framework reporting may be used as a key source.  In future years, the surveys mentioned in the second bullet may also feed into the economic impact reports.    
The report in the first bullet will give detailed data and evidence on the economic impact of specific Research Councils, which combined with the “Economic impacts of investment in research and innovation” Report that focuses on the aggregate economic impacts of the science and innovation system, will provide a comprehensive picture of the economic impacts from investment in science and innovation, from the macro level right down to the micro level.    

The various reports on economic impact reporting can be summarised as follows:  

	Report
	Coverage
	Audience
	Author
	Publication 

	“Economic impacts of investment in research and innovation” – the replacement to “Progress Against Indicators
” Report
	· Aggregate economic impacts of the science and innovation system, and assessment of ‘health’ of the science and innovation system.  

· Underpinned by new ‘economic impact reporting framework’.

· With a focus on UK level quantitative indicators and evidence.
	Key stakeholders in the science and innovation system: Industry, Government, the Research Base.  May also be used by potential investors of the system.  
	OSI
	Annually, alongside 
July 10YF 
annual report

	Baseline economic impact report for RCs, as part of implementing EIG’s recommendations
	· Contributions of Research Councils to economic impacts.
· Methodologies to be developed by consultants.
· Combination of qualitative and quantitative evidence, including case studies.  
	Other government departments and public bodies, Regional Development Agencies and Devolved Administrations, Business and the academic community.
	External consultants, commissioned by RCUK
	First report: September 2007

	Replacement to “Annual Report on output frameworks”
	· Contributions of Research Councils to the science and innovation system.

· Quantitative indicators presented to be structured around the ‘new economic impact reporting framework’.  

· Will highlight key aspects of the system where RCs make substantial contributions.     
	Predominantly OSI, as part of the Performance Management System for RCs.  May be used in the allocations process. 
	OSI

Underpinned by publication of each Council’s publication of data submission to OSI 
	Annually, next report: September 2007

	Biennial user satisfaction surveys
	· Feedback from the user communities of Research Councils.  

· Predominantly quantitative indicators.  
· Could feed into future baseline economic impact reports and Replacement to “Annual Report on output frameworks”.  
	Same as baseline economic impact report for RCs.
	External consultants, commissioned by RCUK
	Biennial, first report: September 2007


Higher education institutions (HEIs) 

Two avenues of reporting which currently collect data from HEIs will feed into the Economic Impact Reporting Framework: 

· The Department for Education and Skills have primary responsibility for strengthening and sustaining the numbers choosing Science, Technology, Engineering, and Mathematics (STEM) subjects at school and in higher education, and reporting on the targets set out in the ‘Next Steps’
 document on the 10 year Framework.  Progress against these targets will be included under the Knowledge Generation category.  
It is recognised that the targets on schools are not primarily about economic impact – but that they have an important role to play in sustaining the supply of graduates and researchers, which in turn is an important part of generating economic impact.      

· The Higher Education Funding Council for England (HEFCE) currently publish the annual Higher Education-Business and Community Interaction Survey, which collects data on key knowledge transfer indicators.  The results of this survey will be included under the Knowledge Exchange Efficiency influence factor.      
The business community

One of the criticisms of the UK Science Forum regarding the “Progress Against Indicators” report was that it was of limited relevance and did not have a clear purpose for the business community.  

The Reporting Framework and the new “Economic impacts of investment in research and innovation” Report will more clearly delineate the science and innovation system into areas where the stakeholder influences can be identified; hence businesses will be able to ascertain the effectiveness of Government policies on the corresponding parts of the system, as well as gauging how business itself is performing on their relevant parts of the system, in order to inform individual firm’s strategies and priorities.     

For example, businesses will have a direct influence over the innovation outputs and outcomes category and demand for innovation influence factor.  Both Government and business will exert an influence over knowledge exchange efficiency.  

Next steps and further areas for work

In April 2007, the OSI/Treasury Steering Group agreed the final version of the Economic Impact Reporting Framework, its scope and definitions, and how the Framework will be used by different stakeholders, as set out in this report.    
The Steering Group recommended that the framework underpins regular progress reports containing indicators and evidence accompanying the Annual Report on the 10 year framework.   The regular progress report will be called “Economic impacts of investment in research and innovation” and will replace the current “Progress Against Indicators” publication.

Next steps in implementing this recommendation are:

· Communication of the finalised Framework and how it will be used to Research Councils, particularly with reference to how the Framework fits in with existing Output 1 and 2 reporting requirements, and other economic impact reporting requirements. 
· OSI will work with DfES and HMT in the drafting of the first “Economic impacts of investment in research and innovation” Report, as part of the preparations for the July Annual Report 2007.    

The Steering Group also discussed further areas for work on evidence and data collection:  
Evidence reflecting the economic impact of skills

The Economic Impact Reporting Framework recognises the importance of tacit knowledge and the contribution of human capital to realising economic impacts.  

There are a number of important considerations to consider in looking at the role of human capital in maximising the access of firms and governments to the stock of knowledge:

1. The supply of skilled graduates and researchers, and how this supply is sustained;

2. How suitable is this supply to the needs of firms and government in accessing the aggregate stock of knowledge; and
3. Access to the international stock of knowledge.  

The Steering Group recommended that further work be done in this area, including a review of existing evidence with a view to outlining possible areas for further research.   

Public sector innovation outcomes

The data and evidence currently available on innovation outcomes and outputs is predominantly private sector based.  However, the public sector has a key role to play in innovation, in the development of policy and better public services, metrics for which are not currently available.  This is a wider problem faced internationally, with other countries also looking to improve measurement in this area.

An area for further work may be to look in more detail at the work being done internationally, and if appropriate collaborate with other countries (perhaps through the OECD) in developing methods of innovation measurement for the public sector.    

The Steering Group recommended that OSI investigate avenues for further work in this area.   
International benchmarking 

As part of the recommendations on the economic impact of Research Councils by the Economic Impact Group in 2006, was the recommendation that:

“RCUK should work internationally to benchmark performance against research funding bodies in other countries and to identify and propagate international best practices across the UK research base.”
The Steering Group agreed that work on international benchmarking remains a priority area and recommended that RCUK provide an update on progress in this area within the next 6 months.  
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