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1. Background 

It is human nature to seek a single measure to define the state of an entity: we embrace 

rankings in many areas of human endeavour. But a single measure (even a set of measures) 

cannot successfully indicate the state of a system.  A simplistic example is trying to use a 

single measure to define the health of a human; many metrics (blood pressure, pulse, blood 

counts etc) together form a picture but we need a different set of metrics to decide each 

particular aspect of health (heart, lung, stomach etc). 

We always want as many metrics which together allow us to form a human judgement of the 

state of the particular aspect of the system which we are focussing on.  We constantly strive to 

find more data and metrics to help us to draw better conclusions – there are never enough 

datasets and they are never perfect.  But one has to start somewhere – even if one only has a 

few metrics and the datasets flawed, the very process of beginning to use whatever exists will 

drive the cultural behaviour to create better datasets and better metrics. 

2. The global landscape 

Over the past few years there had been increasing interest in many countries in the knowledge 

economy (knowledge transfer between universities and the local region).  It often focusses on 

3 types of transfer: (1) transferring knowledge across the university-industry (including SME) 

boundaries; (2) embedding continuing education into the local population; (3) societal impact. 

The first of these is easy to measure through metrics such as academic-corporate 

collaboration, licence income, patents and their citations etc; the second can be tracked by the 

engagement of the community in education by age profile. But the impact on society is the 

hardest to measure - various rough metrics are currently being suggested such as mass media 

exposure through altmetrics (although the UK has focussed in the Research Excellence 

Framework (REF, previously RAE) on providing narrative and qualitative descriptors).  None 

of these approaches easily address the core economic question – can we demonstrate that 

investing more in universities will create greater regional GDP? 

Many countries, UK particularly, recognise the symbiotic relationship between universities 

and the local economy and see the ways in which alignment and interaction across the 

university-industry interface can benefit the local economy.  But whilst intrinsically we know 

this to be true we do not yet have a robust way to measure it.  So what is happening?  Two 

approaches: (1) the theorists are spending time trying to dream up ways by which a model can 

be created which lends itself to measurement (and there are many publications written about 

this); (2) others are approaching the challenge in a pragmatic way – do what one can with 

what is available, learn from that and work to refine the data and the model. 

The UK has adopted both a theoretical and a pragmatic approach in parallel: alongside its 

well-established REF it has developed a Teaching Excellence Framework (TEF) and is now 

consulting on how to develop a Knowledge Excellence Framework (KEF) – this is in its very 

early stages and during 2018 is out for consultation with all the stakeholders.  That is a 



 

theoretical future modelling approach; in parallel the UK has adopted a pragmatic approach 

and it is this which is explained below. 

3. The framework of UK regional Science and Innovation Audits (SIAs) 

In 2013 the UK government embarked on a process to develop: 

• A country-wide assessment of strengths & where they exist, recognising that universities 

are responsible for facilitating economic growth 

• A regional assessment of existing strengths in research & innovation across the university-

industry boundary 

• A regional  strategy with focussed objectives for specific investment 

First the government defined a list of 17 priority scientific areas/sectors (much as Russia has 

recently done). Each of the UK’s 5 regions then identified which sectors to analyse based 

upon their existing strengths.  Then, working through consortia (driven by universities) each 

region identified mechanisms to build upon each region’s strengths and build evidence-based 

proposals for a small number (~4) of specific sub-areas for investment (and from 2017 

government funds were released to fund these). 

There were some fundamental assumptions which were key to the approach: 

• Funding flows must be based upon the available technology and/or industry, not 

influenced by geographical location in order to drive greater collaboration wherever 

the ‘ideas flow’ 

• Eliminate regional barriers which create domestic competition; instead organize 

resources to run a global race 

The work started using heat maps to show the top universities for each of the 17 priority 

areas: for example the one for “Robotics” showed these areas of strength in universities: 

 



 

 

These revealed strengths (and weaknesses) which had not been recognised previously. 

Regions then identified which sectors to analyse further based upon their region’s existing 

strengths so as to define its potential competitive advantage and therefore its ability to attract 

further talent and investment based on existing strengths (an example from one region): each 

region assembled data on existing strengths: one region as example: 

 
GVA = Gross Value Added = GDP -  taxes on products + subsidies on products 

It was also critical to understand the human capital assets in a region in order to provide an 

evidence-based understanding of whether the region’s human resources could fuel innovation 

& growth in the specific areas. First maps of the sectors where people were worked was 

developed: 



 

 

 
Location quotient (LQ) quantifies how concentrated a particular occupation is in a region 

compared to UK. It can show what makes a particular region “unique” in comparison to the 

national average. http://www.economicmodeling.com/wp-

content/uploads/2007/10/emsi_understandinglq.pdf 

The next step for each region was to understand the skills of the workforce in order to assess 

what development would be needed to deliver any new strategy.  For example understanding 

the quality of employees by measuring for example by “Productivity per employee”: 

 

This example showed that this region’s workforce was less productive than the average across 

the UK in all sectors and was a major new finding.  It resulted in the obvious outcomes – a 

need to improve the regional education (at technical and professional levels) in order to 

improve productivity – this then became the key long-term priority for the region - and one 

which informed the local universities’ strategy in a focussed and specific way.  This was 

maybe the first time that universities had begun to provide courses that the region needed 

rather than what the customers preferred. 

Following these analyses (see more in the examples
1
) this region identified 6 themes of 

innovation to prioritise and 3 enabling competencies to underpin innovation within these 
                                                           
1 2016 Science & Innovation audits for 5 UK regions e.g. Midlands region 

https://www.midlandsengine.org/wp-content/uploads/2017/04/Midlands-Engine-SIA-Volume-1-Report-01-Nov-1-2.pdf 
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https://www.midlandsengine.org/wp-content/uploads/2017/04/Midlands-Engine-SIA-Volume-1-Report-01-Nov-1-2.pdf


 

themes.  For example, in one (traditionally a manufacturing region) the enabling 

competencies identified were: 

• Advanced Manufacturing & Engineering 

• Digital Technologies & Data 

• Systems Integration 

and the resulting focus of the themes identified for investment were: 

• Next generation transport 

• Future Food processing 

• Medical technologies 

• Energy and low carbon 

for each of which there was a careful assessment of assets and strengths to support the case 

for investment. 

This step-by-step data driven approach resulted in the region adopting the following specific 

challenges: 

• transport system integration 

• advanced propulsion: energy & power 

• optimised production & operation 

4. Summary 

The UK’s approach to deciding how to invest in regions in order to drive economic growth 

was through an evidence-based, data-driven approach. First the government defined 17 

priority scientific areas. Each of the UK’s 5 regions then identified which sectors to analyse 

further based upon their existing strengths.  Then each region identified mechanisms to build 

upon each region’s strengths and built evidence-based proposals for a small number (~4) of 

specific sub-areas for investment (and from 2017 government funds were released to fund 

these). 
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