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Executive Summary
· Scottish universities support almost 150,000 jobs (directly and indirectly) and over £6 billion of GVA – a significant economic contribution.
· Scotland has the third highest number of universities of the UK regions, and 10% of UK university staff.

· Scottish universities performs well in attracting research income – receiving 14% of total research income awarded to UK universities, and 22% of bioscience and 16% of IT/computing, electrical engineering and physics research income

· The economic benefits of the attraction research income are unclear (it could support in the region of 7,000 research staff) as are the wider spillover effects, and this is a significant evidence gap.

· Scotland performs well in commercialising IP through university spinouts in terms of numbers of spin-outs, but evidence suggests that the growth of spinouts to date has been limited (in Scotland and the UK). 

· In terms of commercialising IP through licensing, Scottish universities seem to underperform the UK average in the number if licenses, but performs better in terms revenues generated by the licenses. The benefits to the Scottish economy and Scottish businesses of IP licensing is not known and this is a significant evidence gap.

· Universities are not a major source of innovation for Scottish (or UK) businesses. Compared to the UK, Scottish universities have fewer consultancy contracts with businesses, but the average value to the universities is higher (suggesting ‘higher quality’ engagement). The economic benefits to businesses (and the economy) of engagement with universities is not well researched and this is a significant evidence gap.

· Internationalisation activities by Scottish universities, in terms of attracting overseas students and research income and developing overseas facilities, is growing.

· Policy questions include:

· What further role can SE and SDI play in helping Scottish HEIs identify and target more private sector and overseas sources of research income, and are there opportunities in particular sectors or overseas markets?

· Are the spillover effects of research for the Scottish business base understood and being maximised, and how can SE support this?

· What role can SE play in influencing the licensing process to maximise benefits to Scottish companies and the Scottish economy?
· As universities work to open up access their knowledge and expertise, how can SE help Scottish SMEs take advantage from any engagement? 
· How can SE/SDI assist Scottish businesses to fully exploit HEI overseas networks, and help HEIs attract overseas research income?
· Evidence gaps include:

· the direct and indirect (spillover) economic impacts of the attraction of research income

· the economic benefits of licensing of university IP to businesses

· the benefits to businesses (and the economy) of engagement with universities 
1. Introduction 

In recent years there has been an increasing attention given to the role played by universities in economic development and there has been a progressive shift in the perceived role of universities from ‘custodians’ of knowledge to ‘generators and exploiters’ of new knowledge. Universities are increasingly being given a central role in the entrepreneurial system within economies and the concept of the ‘entrepreneurial university’ and the ‘connected university’ are now well established in public policy circles. This is also reflected in increased attention from a policy perspective to business-university interaction
, including the recent BIS ‘Wilson review’
. The Scottish Government Economic Strategy identifies Scotland’s universities as a key asset in increasing sustainable growth through their role in developing graduates and through maintaining Scotland’s world leading position in university research
.
This paper examines the contribution of universities to economic growth. The paper’s objectives are to:
· provide a short review of research on the economic benefits of universities;

· assesses, and where possible quantify, the current economic contribution/impacts of universities focusing on:

· the attraction of research income; 

· commercialisation of university research;
· university/business engagement;
· university internationalisation 
· outline Scottish Enterprise support in each area

· raise policy issues and questions

· highlight information and data gaps and areas for future potential research.
The paper therefore does not consider the ‘direct’ impacts of universities in terms of employment and skills development (including entrepreneurial and leadership skills), which have been heavily investigated by researchers
.  
2. What Are the Benefits of Universities to the Scottish Economy? 

Traditionally, the impact of universities on their surrounding economies has been measured in a rather ‘static’ way mostly through their role as major employers and purchasers, with impacts driven by salaries, procurement and the multiplier effects of these.  Research suggests that for every 100 jobs within universities in the UK a further 100 jobs are generated, and for every £1 million of university ‘output’ a further £1.38 million is generated
. Recent analysis by Universities Scotland
 estimated that in 2010 the combined impact of Scotland’s university sector on the Scottish economy in 2008/09 was
:

· £6.2 billion GVA (6.0% of total Scottish GVA) 
· 149,000 fte jobs.
These figures though are ‘gross’ and do not take into account the alternative use and impacts of public university funding 
Scotland has 19 universities and higher educational establishments (HEIs). Collectively, these currently employ 39,400 people, just under half of whom are academic members of staff (17,000) (see Appendix 2 for a full list of data on the nature of HEIs and their sources of funding). 
Scotland has third highest number of HEIs among the UK regions and 10% of the UK HEI employment, higher than its share of UK population (8.4%).  Scotland also produces around 9% of the overall total of UK undergraduates, which again is just above its share of the overall UK population.  For several other measures the impact of HEIs on the Scottish economy is greater than it is in other parts of the UK, such as HEI’s contribution to regional GVA
.  
Table 1: Proportion of Academic and Non-Academic Staff Employed in Scottish and UK HEIs

	
	HESA Staff Record 2010/11

	
	Non-Academic Staff
	Academic Staff
	All Staff

	Scottish HEI total staff
	22,380
	17,020
	39,400

	UK HEI total staff
	200,605
	181,185
	381,790

	Scotland as % of UK
	11%
	9%
	10%


Source: Universities Scotland

Also, Scotland has the highest level among UK regions of graduate retention (i.e. graduates remaining in the same region) following the completion of their undergraduate degrees (91%)
. This low ‘leakage’ of graduate human capital acts as an important boost, and asset, for the Scottish economy.         

More recent analysis of universities looks beyond the ‘static’ impacts they have on regional economies and considers other dynamic impacts (i.e. beyond employment)
:  

· they generate and attract talent, which contributes both to the stock of tacit knowledge as well as to the ‘thickness’ (or stock of human capital) within the local economy;
· in addition to conducting basic research, universities provide both formal and informal technical support to businesses, as well as specialised expertise and facilities for business-based R&D activities; 

· universities act as a conduit enabling businesses to access knowledge from the ‘global pipelines’ of international academic research networks that universities have.

In addition, universities can also play a role in instilling entrepreneurial attitudes in students, aiding the attraction of internationally mobile inward investment, urban regeneration and cluster development
. Clearly, universities can impact regional economies in various and multifaceted ways. 
A more detailed overview of recent literature on the economic benefits of universities is in Appendix 1.

Quantifying the specific benefits of HEIs on the economy, however, is not straightforward as the transmission mechanisms through which outputs of the HEI research base are converted into economic impacts is complex
. The potential routes to impact are illustrated in Figure 1 below.
Figure 1: University Impact and Benefit Flow
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3. Attraction of Research Income

The attraction of external research income is now a central objective of most research-intensive universities. Research income is the revenue that universities attract from a range of sources such as research councils, national governments, private industry and charities. Of these, the main sources are publicly funded bodies (incl charities), with research councils the single largest source. A key point is that much of this income is won through a competitive process between universities.  By attracting external research income, HEIs are able to generate additional employment (direct and indirect) and generate the potential for local knowledge spillovers to take place.  The attraction of external research income can also enable clusters or centres of expertise to develop.     
Scotland outperforms most UK regions for the attraction of research income.  For a number of years, the level of research income attracted by Scottish HEIs has been higher than Scotland’s share of HEI staff. In 2010/11, Scottish universities attracted almost 14% of total external research grants and contracts from public as well as private sources awarded to UK universities (£613,000m out of the £4.4bn total)
. This compares to Scotland’s 9% share of UK HEI academic staff. Of the total, Scotland attracts 22% of bioscience and 16% of IT/computing, electrical engineering and physics research income (see Appendix 2).
Considering the overall figure in more detail, of the total research grants and contracts awarded just by UK Research Councils, the Royal Society and the British Academy to UK universities, Scottish universities attracted nearly 15% of the UK total (£232,000m of £1.6bn) (see appendix 3).  This clearly illustrates that Scotland attracts a significantly higher proportion of research income than would be expected on a purely per capita (either population or HEI staff) basis.  This strong performance in attracting external sources of research income has grown rapidly in recent years - Scottish HEIs have increased their income from competitively won research contracts by 22% (as a % increase in the absolute amount) over the last three years
.
One of the reasons for this performance is likely to be the strong medical, life sciences and engineering research strengths and faculties in Scotland, which generally account for large scale, resource-intensive research projects. Typically, grant awards in these areas greatly exceed those in areas such as the Social Sciences and Arts & Humanities. Scotland also attracts a high percentage of the overall share of UK research funding in areas such as agriculture, forestry, veterinary science, marine and environmental science.   
Scotland’s research strengths are highlighted by the fact that, compared to 27 other countries for which comparable data is available, Scotland was ranked in third place in 2007 for each of the following:  

· number of papers published by researcher; 

· number of research citations relative to HERD
· number of research citations per researcher
.
Scotland’s strong performance in attracting research income has resulted in Scottish HEI academic staff being more research-oriented that staff across the UK as whole. A greater proportion of Scottish staff are ‘research only’ (30%) compared to 22.5% for the UK as a whole. Scottish HEIs account for nearly 13% of all the UK’s ‘research only’ academic staff (see table 2).  
Table 2: Total Academic Staff by Activity 2010/11
	 
	HESA Staff - Total Academic Staff by Activity 2010/11

	 
	Teaching Only
	Research Only
	Teaching & Research
	Neither teaching nor research
	Total Academic Professionals

	Scotland 
	2,955
	5,115
	8,890
	65
	17,025

	 
	17.4%
	30.0%
	52.2%
	0.4%
	100%

	UK 
	45,005
	40,740
	94,760
	685
	181,190

	 
	24.8%
	22.5%
	52.3%
	0.4%
	100%

	Scotland as % UK
	6.6
	12.6
	9.4
	9.5
	9.4


Source: Universities Scotland

The international performance of Scottish Higher Education in terms of R&D is quite striking.  Scotland has one of the highest levels of higher education R&D (HERD) expressed as a percentage of GDP across the entire OECD (the third highest in 2010, and was the highest in 2008) (see Figure 2).  

Figure 2
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Considering the sources of research income attracted by Scottish universities, almost half comes from research councils (see appendix 3).  The other main funders are UK charities, UK government bodies and UK industry.  Three points are worth noting.  First, the vast majority of this research funding comes from the public sector. Second, the majority is from UK sources.  Third, contract research conducted for businesses amounted to just £92.9m in 2010/11, mostly from larger business with only a tenth from SMEs.  In other words, the UK public sector and larger firms are the main funders of research income within Scottish HEIs.  This is pretty much in line with the majority of HEIs in the rest of the UK. 

3.1 Economic Impacts of University Research Income
Data is limited on the actual employment and wider benefits of research income. One reason is that the majority of academic staff engage in both research and teaching activities.  Using As Table 2 shows, 5,115 staff are entirely ‘research only’ and 8,890 are staff that engage in both research and teaching. From the data we are not able to precisely determine how many jobs are directly reliant on external sources of research income. 

However, if it is assumed that the research element of staff that are both research and teaching is 25%, then it can be broadly estimated that the attraction of research income supports in the region of 7,300 research Scottish FTEs
 (approximately 1 FTE per £85,000 of research income). Further research is planned to investigate this further.
A further evidence gap is the wider spill-over benefits of external research income and what happens to the outputs of the research, for example where any IP goes to, whether and where it is commercialised and the benefits on increasing the knowledge base of research staff. 
3.2 Scottish Enterprise support 

Scottish Enterprise support is focused on working with HEIs to develop the right infrastructure and environment to develop Scotland's growth sectors. By building mechanisms to engage with industry this will enhance university research capability and capacity that in turn will attract further private sector R&D activity and funding. This increased capacity and capability may also help attract research income form other public sources.
Examples include support for technology and research centres such as the International Technology and Renewable Energy Zone (ITREZ – for renewable energy) and the Advanced Forming Research Centre (AFRC – advanced manufacturing and materials) with the University of Strathclyde as the lead HEI and the Edinburgh Bioquarter (life sciences) with the University of Edinburgh as the lead HEI.

These centres allow industry to access the lead HEI knowledge strengths and the strengths of the HEI’s wider knowledge and research networks.

4. Commercialisation of University Research

In recent years, public policy makers have paid an increasing attention to the commercialisation of university research. Here, commercialisation is defined as the exploitation of university generated IP through the establishment of a university spin-out (USOs) or the licensing of IP to an existing firm. 
4.1 University spin-outs       

Scotland performs well compared to other countries in terms of USOs.  During the 2000s Scottish HEIs had a consistently higher spin-off rate, relative to its population, than countries such as Canada, the US and indeed the rest of the UK
.  Scotland is the leading British region for the number of USOs it produces.  Between 2000 and 2012, Scotland produced 172 new USOs compared to 115 in London and 85 in the South East of England
. This very strong performance is heavily driven by the most research-intensive HEIs in Scotland, Edinburgh and Strathclyde. Indeed, 2009-2010 Edinburgh University produced the most (i.e. 40) USOs ever produced by a UK academic institution in a single calendar year
.  

USOs seem to play a disproportionately larger role in certain regions.  For example, it tends to be the peripheral regions, such as Scotland, Wales and the North East where there are relatively more USOs within their overall company stock. In 2007/08, Scotland had 17% of the UK’s active USOs and 24% of those that had survived at least three years. The active USOs accounted for 22% of all UK USO turnover
. 
4.2 Licensing of university research

Scotland appears to perform less well in terms of IP licenses granted to existing businesses.  Licensing can deliver economic benefits when the IP, protected by a patent, is exploited in the by businesses in the shape of new products and services.  

In 2009/10, Scottish HEIs undertook 150 non-software and 68 software licenses which was 5% and 3.7% of the UK total respectively (see Table 3 below). Within Scottish HEIs, around 40% of licenses were granted to SMEs which is around 6% of all UK licenses to SMEs.  Scotland’s share of UK licenses in 2009/10 is similar to earlier years
. Therefore, compared to Scotland’s share of HEI staff, IP licensing performance in terms of numbers is below the UK average.  
Table 3: License Numbers and IP Revenues 

	
	HE-BCI: Licence numbers and IP revenues 2009/10

	 
	Total licence numbers (non-software) 
	Total licence numbers (software only) 
	Total IP Revenues (£000s) 

	Scotland
	150
	68
	6,486

	UK
	2,990
	1,818
	83,689

	Scotland as % of UK
	5.0%
	3.7%
	7.8%


Source: Universities Scotland
Note: IP revenues are revenues to HEIs from businesses.
Data does though show that Scottish HEIs perform well in terms of revenues obtained from IP licenses. In 2009/10 Scottish HEIs received nearly 8% of total IP revenues (see Table 3) and in past years this has ranged from 10% in 2007/08 to 25% in 2006/07
). Given that in many cases IP revenue will be related to the turnover generated by the businesses using the IP, the data suggests that the smaller number of IP licenses is generating higher licence income, in turn suggesting that the IP is of a higher quality (in terms of being commercially exploitable) than in other parts of the UK. 
Scotland’s share of active USO numbers and turnover and of IP licensing income suggests a higher quality of research than is produced in other regions of the UK (quality in terms of commercially exploitable research).

It should be noted that the economic benefits (in terms of jobs and GVA) of licensing to Scotland depends on where the IP is exploited. If IP is licensed to global companies, it may be exploited outside of Scotland and the only benefits will be the licence revenue to the university. If the IP is licensed to Scottish based businesses, especially Scottish SMEs that are more likely to use local supply chains, then economic impacts in Scotland are likely to be higher.

Figure 3: Total IP Income by UK regions and business size 2007/08 
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Source: Higher Education Business and Community Interaction Survey

This raises an issue for Scottish universities – whether to attempt to maximise IP revenues by licensing to global businesses, that may mean IP exploitation takes place outside Scotland, or whether to maximise benefits to the Scottish economy and businesses, that may mean lower IP revenues. 

Data on the number of licenses granted specifically to Scottish businesses is not available.
4.3 Economic Impacts of Commercialisation

Most research research on USOs has highlighted that very few grow to any significant size and most remain ‘lifestyle-type’ businesses for many academics and that they make only a minor contribution to economic development
. A recent review of USOs by the OECD concluded that ‘many spin-offs are small and slow-growing firms, with few products but longer survival rates than the average start-up’
. 

USOs in particular tend to find their initial growth process very difficult and protracted
 with many involved in activities a long distance from the marketplace
.  A major research study in of 200 USOs formed in Scotland between 1970 and 2004 found that 30% were no longer trading by the end of the period and 55% employed less than 10 people.
The direct commercialisation of university research is a difficult non-linear process.  A recent longitudinal study of Scottish Enterprise supported USOs highlighted the need for intensive forms of support to smooth their initial growth transitions and that a strong focus is needed to ensure USOs are more market focused at an early stage. Indeed, the future growth of early stage spin-outs is heavily dependent on these firms achieving commercial returns quick (e.g. early sales). This is now reflected in SE’s commercialisation support and evidence suggests that this is having a positive impact on supported USO performance
. This suggests that to maximise the economic benefits of commercialisation through USOs, the focus should be on the quality (i.e. higher value) of USOs rather than the volume of USOs. This could include licensing IP in related bundles/platforms rather than in single ‘lots’. 
The latest data shows that there were 3,315 staff (FTE) employed in companies spun out from Scottish universities in 2008/09, with a turnover of £200 million (22% of the UK turnover of formal spin-out companies from universities). In 2007/08, the average turnover per active spin-outs was £1.4m (total turnover was £183 m from 128 businesses)
. Total turnover of private sector businesses in Scotland in 2007/08 was almost £220 billion
, so USOs do not make a significant contribution at the macro level.
In terms of IP licensing, little research exists examining the benefits to either businesses or the economy, and this is a significant evidence gap.

4.4 Scottish Enterprise Support for Commercialisation 

Scottish Enterprise helps support the commercialisation of university research in a number of ways.  First, it provides direct funding for research with strong commercial potential through programmes such as the Proof of Concept Fund and the Enterprise Fellowship programme.  These programmes are well documented and will not be examined further here. Second, Scottish Enterprise also provides softer forms of support for the commercialisation of new businesses through bespoke pre-incubation and company building programmes.  

5. University-business engagement 

University-business engagement includes activities such as contract research by HEIs for businesses and collaborative research projects with businesses. University-business engagement activity is driven by the innovation needs of businesses.

Evidence from the Community Innovation Survey suggests that for the vast majority of Scottish firms, interaction with universities is not a major source of innovation (see Figure 4). In total, 55% of Scottish businesses are ‘innovation active’ and of these only 13.5% (14.8% for UK as a whole) co-operate with universities - and only around 10% view HEIs as ‘medium-to-high’ in terms of level of importance for their innovation sources and requirements
.  These findings are similar to those in the rest of the UK and across much of the EU
. Indeed, recent research that examined technology-based firms in Scotland found that HEIs were often a minor source of innovation with links to customers and end-user customers  of much greater importance
.  
This suggests that universities do not play a significant role in the innovation process of Scottish SMEs (and SMEs in most other countries) and a recent report by IPPR notes that ‘universities appear to have a small influence on private sector innovation in general, with a relatively small number of firms interacting with them to meet their innovation needs’
.  

Figure 4: Cooperation Partners for Innovation Active Firms in Scotland


Source: Community Innovation Survey
Data on consultancy contracts is a useful proxy for HEI engagement activity with businesses. In recent years, compared to the UK as a whole, Scottish HEIs have had a relatively low number of consultancy contracts with businesses (compared, for example, to its share of UK HEI staff), around 5% of the UK total. This would suggest engagement with a lower than average number of businesses. However, the income to HEIs from these consultancy contracts is high, amounting to over 10% of the UK total of all consultancy contracts and over 15% of contracts with SMEs. This suggests that the average value of each contract is significantly higher (more than double) than at the UK level. This in turn could suggest higher quality engagement with businesses
Table 5: Scottish HEI Consultancy Contract Data
	 
	2005/06
	% of UK
	2006/07
	% of UK
	2007/08
	% of UK

	Total HEI income from consultancy contracts (£m)
	25.8
	11
	32.5
	11
	39.2
	12

	Total number of contracts
	2491
	4
	2792
	5
	4141
	6

	Number of contracts with SMEs
	820
	4
	985
	5
	1092
	5

	Total income of contracts with SMEs
	7.2
	19
	7.5
	16
	9
	15


Source: Higher Education Business Interaction Survey

It is important to highlight that the Scottish figures are heavily influenced by a small number of HEIs. Five HEIs accounted for 83% of total income from collaborative research with businesses (Aberdeen, Edinburgh, Heriot-Watt, Strathclyde and UHI).  Similarly, five HEIs (Glasgow, Dundee, Strathclyde, Edinburgh and Aberdeen) account for a similar proportion of all contract research
. University-business engagement activity at that time was clearly highly concentrated in a few higher education institutions in Scotland 
. 

Analysis of Scotland’s innovation system noted that Scottish HEIs tend to have stronger links with overseas and UK-owned firms than with indigenous SMEs. One reason suggested for this is that much of the research activity in Scotland’s HEIs is geared towards a highly sophisticated worldwide community of science users, relatively few of which are to be found among indigenous enterprises in Scotland. Larger, non-Scottish businesses are more able to absorb HEI knowledge and maximise the economic returns from it
. This suggests that Scottish SMEs tend to lack the ‘absorptive capacity’ to exploit HEI knowledge
.
A further potential reason for lower engagement with SMEs could be that Scottish businesses are not aware of the research being undertaken in HEIs and how to access it
 (although whether Scottish SMEs are less well informed that those in other parts of the UK is not clear).
5.1 Economic Impacts of University-Business Engagement 

The university-business engagement data outlined above measure activities rather than business benefits and economic impacts, and there is very little evidence for Scotland (or other regions) on the benefits that businesses achieve through their engagement with HEIs, for example in terms of turnover and employment, and this is a significant evidence gap. 
What evidence there is suggests that, at the UK level, that businesses that collaborate with universities do show better performance, for example in terms of positive effects on product range and quality and market share
. This though is not quantified.
For the Interface programme alone, the evaluation suggested that between 2005 and 2010, 272 collaborative projects between businesses and HEIs had been completed (with a further 294 ongoing) that could generate £60m GVA and support around 170 jobs over time.
5.2 University-business engagement – Scottish Enterprise Support

The work of organisations such as Interface
 have increased the levels of engagement between universities and businesses in Scotland.  Interface was established in 2005 to help businesses (and other organisations) utilise the technology, skills and research available in Scottish HEIs. It’s main aims are to: 

· provide a central point of access to the knowledge, expertise, services and facilities available from Scottish universities for industry and commercial organisations; 

· stimulate demand by companies across all sectors and sizes (especially SMEs) for HEI expertise and commercial opportunities; 

· filter and direct enquiries to individual research and commercialisation offices. 

While Interface is funded by the Scottish Funding Council (SFC), there is a memorandum of understanding between the SFC and Scottish Enterprise that both will work in collaboration to stimulate business interest and to identify collaboration opportunities between Scottish HEIs and businesses. As part of this agreement Scottish Enterprise provides Interface with in-kind forms of support.  

The SCF provides SMEs with vouchers of between £500-£5000 to help offset the costs of collaborative projects with HEIs in Scotland.  Businesses are referred to Interface from a wide variety of sources such as Scottish Enterprise, Highlands & Islands Enterprise and the Chambers of Commerce. The main beneficiaries of Interface have been SMEs who have had little or no prior engagement with HEIs (the recent evaluation of the programme found that 74% of companies who have initiated projects have not previously worked with an academic partner)
.

6. The Internationalisation of Universities

In recent years there has been a large increase in the levels of internationalisation undertaken by HEIs and this has taken a number of forms.  First, HEIs are increasingly becoming ‘world universities’ that attract students not just from their own countries but also from overseas. Second, universities are increasingly looking to attract research income not just from their own national governments and domestic businesses, but also from international sources.  Third, in addition to attracting overseas students, universities are increasingly establishing a direct presence in other countries to access more overseas students. This trend started during the 1980s and 1990s with prestigious ‘world universities’ and business schools, such as MIT and Harvard, opening up campuses in Asia. The number of overseas campuses run by universities has doubled in the last three years alone with numerous universities targeting the expanding global market for higher education, especially in rapidly growing markets like India, China and the Middle East
.             

Among Scottish HEIs, Heriot-Watt University has established a campus in Dubai and are currently opening another in Malaysia and Strathclyde Business School has opened up a campus in India.  An increasing number of institutions are also opening smaller offices in other parts of the world, often with support from Scottish Enterprise, for example the University of Edinburgh have just opened up an office in Brazil.  These campuses and offices are being used to provide a foothold into new markets and are being used both as a way of making connections with overseas research partners and as a conduit for attracting students to Scotland. 

In recent years, there have also been a growing number of overseas students studying in Scotland.  At present, the level of non-EU domiciled tuition fees for 2010/11 is £305.5m (see Table 5).  In addition to this, for the same time period, the level of research income from non-domestic (i.e. EU and non-EU government, charity and industry) amounted to £91.0m. These figures have almost doubled on both counts since 2005/6.  
Table 5: Sources of Non-Domestic Revenue for Scottish HEIs, from 2005/6 to 2010/11

	
	2005-6
	2006-7
	2007-8
	2008-9
	2009-10
	2010-11

	Non-EU Domiciled tuition fees
	£143.9
	£171.0
	£187.6
	£224.0
	£261.1
	£305.5

	Research Grants and Contracts from EU and non-EU government, charity and industry
	£51.2
	£55.2
	£57.1
	£68.4
	£80.8
	£91.0

	Total
	£195.1
	£226.2
	£244.7
	£292.4
	£341.9
	£396.5


Source: Universities Scotland

6.1 Economic Impacts of University Internationalisation

Overseas students at Scottish universities provide a valuable source of income that will support direct staff. Also, it has been estimated that the 33,890 non-UK students studying at Scottish universities in 2007/08 generated an off-campus expenditure of £358m
, and the vast majority of which is likely to have been spent on localised goods and services.  
Data from the Global Connections Survey shows that ‘education’ overseas exports reached £445 million in 2010, up from £175 million in 2002
.
Estimating the impacts on the Scottish economy of attracting overseas research income faces the same sort of issues as with domestic research income and highlighted in section 3. That said, the direct benefits from the employment generated by these activities will still occur in Scotland.  
While internationalisation in the form of overseas campuses will bring direct benefits to the universities involved in terms of additional revenues, the benefits in terms of employment these campuses support will mostly accrue to the overseas economies where they are situated.  

There are also other benefits to universities of internationalisation. As shown in Table 6, overseas students come from a wide variety of countries but prominent amongst these are rapidly growing economies such as China and India.  While providing a source of tuition fee income, overseas students could also provide Scotland with important ‘entrepreneurial assets’ which could be tapped further.  For example, overseas students can be a valuable source of entrepreneurial talent with research showing that non-Scots are twice as likely to establish a new business than Scottish-domiciled people
. A high number of research students who receive Proof of Concept awards are also non-Scots. 
Also, overseas students potentially provide Scotland with important potential in-roads into their home markets.  Research undertaken in Silicon Valley has shown that foreign students, especially from China, are important catalysts for establishing business networks between their country of origin and the location of study, and that skilled entrepreneurial talent from overseas becomes connected to Silicon Valley through a process of ‘brain circulation’
. While clearly Scotland does not offer students the same levels of entrepreneurial advantages as that offered by Silicon Valley, there are potentially lessons from this.  

Table 6: Number and Country of Origin of students at Scottish HEIs

	Country of domicile
	2010/11

	China
	6,145

	United States
	3,410

	India
	3,290

	Nigeria
	2,410

	Malaysia
	1,080

	Canada
	975

	Pakistan
	860

	Saudi Arabia
	725

	Norway
	600

	Taiwan
	450

	All other non-EU countries
	7,935

	Total non-EU domicile
	27,880


Source: Universities Scotland

Universities also play a subtle but very valuable role in the attraction of inward investment
.  In some cases the location decisions of inward investors take into account the provision of suitably qualified graduates from Scottish HEIs.  In other cases, access to specialist sources of research within universities can help influence the decision to locate in one country over another, especially for R&D intensive inward investment
 
      

6.2 University Internationalisation – Scottish Enterprise Support

Scottish Enterprise has worked closely with a number of Scottish universities providing advice and assistance in developing overseas operations.  The types of assistance is almost identical to the internationalisation support that is provided to Scottish businesses, including support for international strategy development, assistance with market access and entry and in-country support to help establish new contacts.  Scottish universities can also use SDI field offices for in-country support. Student attraction activities, however, are not supported by SDI.     

7. Policy implications and questions
7.1 Maximising the benefits to the Scottish economy of the attraction of research income
Scottish HEIs perform well at attracting external sources of research income.  This provides high value employment and further strengthens existing research excellence.  Given the overwhelming reliance on UK public sector sources of research income, there may be merit in Scottish HEIs targeting more private sector and overseas sources of research income.  There are already good examples of Scottish HEIs attracting significant levels of private sector funding and major SE investment with universities and other partners in projects such as the Edinburgh Bioquarter, AFRC and ITREZ should be a catalyst for the attraction of further research income. 
The spillover effects of the research undertaken through grants is less well understood, for example the benefits of increasing Scottish HEI’s ‘knowledge capital’ and commercialisation opportunities (directly and indirectly related to the research). 
Policy questions

What further role can Scottish Enterprise, Scottish Development International and other partners play in helping Scottish HEIs identify and target more private sector and overseas sources of research income, and are there opportunities in particular sectors or overseas markets?   

Are the spillover effects of research for the Scottish business base understood and being maximised, and how can SE and partners support this?

7.2 Maximising the benefits to the Scottish economy of the commercialisation of university research. 

Available evidence suggests that the economic benefits of HEI commercialisation in terms of university spin-outs are relatively modest at present and that they do not make a major contribution to economic development.  SE’s extensive research highlights the barriers that USOs face, and these are being addressed through SE’s new approach to commercialisation. For example, through SE’s commercialisation support, much more emphasis is being placed on USOs making early sales and designing suitable business models in order to capture value from their activities and evidence suggests this is having a positive impact.
Some evidence suggests that corporate spin-outs perform better than USOs, with one reason being that the experiences of private corporations provide a potentially more valuable background to successfully commercialise IP than university experience alone
. A management team with extensive business experience has been found to be a key driver of successful technology firms in Scotland
. One option to explore is some form of incubation, where appropriate, of USOs within existing businesses.
Scotland performs less successfully than the UK in licensing technology to companies (at least in terms of the number of research licenses). However, where licenses do occur, the returns to Scottish HEIs are higher than average. This suggests that the licensed IP is of a higher quality, at least in terms of commercial returns to businesses.  The reasons for lower IP activity by Scottish HEIs is unclear, for example whether Scottish HEIs are more rigorous in identifying the most commerciable IP to licence or whether Scottish HEIs have the most effective IP policies for maximising the exploitation of their research.  Moves are afoot within Scottish HEIs to make access to IP more open and less restrictive. 
Economic impacts for Scotland will be maximised if licensed IP is exploited in Scotland, particularly by Scottish SMEs. This though may not always maximise IP revenue generated by universities.

Scottish Enterprise is currently involved in a European Knowledge Transfer Strategic Partnership and one of the areas this is investigating is a ‘patent fund’ to help SMEs license more existing IP from universities.  
Policy question

What role can Scottish Enterprise and partners play in influencing the licensing process to maximise benefits to Scottish companies and the Scottish economy?
7.3 Maximising the economic benefits of university-business engagement.
The evidence suggests that fewer Scottish businesses engage with universities for innovation purposes than those in some other parts of the UK, but that where engagement does take place, this is of a higher value (at least in terms of value to Scottish HEIs). 

According to two major studies of the innovation system in Scotland, most Scottish SMEs are poorly equipped in terms of internal capabilities and skills to ‘absorb’, utilise and exploit knowledge from Scottish HEIs (and other sources of external knowledge
). Weak ‘absorptive capacity’ is likely to mean that some Scottish businesses are not ‘innovation ready’ and able to benefit from engagement with HEIs. It may also be the case, however, that universities are not the most appropriate innovation source or research for some businesses (suppliers or end users may be more appropriate).

Policy question

As universities work to open up access their knowledge and expertise, how can SE help Scottish SMEs take advantage from engagement? 
7.4 Maximising the economic benefits of internationalisation activity.  

Most of the benefits to Scotland of HEI internationalisation activity is through the attraction of overseas students. However, there may also be more indirect benefits that could be gained from international activities. For example, networks of international students could be an asset for Scottish businesses looking to internationalise and overseas campuses could be resource to access overseas knowledge and skills. 

At present, SDI works with a number of Scottish HEIs to help them establish connections and new operations internationally, and there could be more of a role for SDI to help HEIs identify future overseas sources of research income.   
How can Scottish Enterprise, SDI and partners assist Scottish businesses to fully exploit HEI overseas networks, and help HEIs attract overseas research income?

8. Issues for Further Research

The research has highlighted a number of evidence gaps. These include:
1. the direct employment and GVA benefits of the attraction of research income and the  wider ‘spillover’ effects (e.g. whether IP remains in Scotland and is it exploited here) – and whether impacts differ by source of income (private sector vs public sector)
2. The benefits to Scottish businesses (and the economy) of HEI IP licence activity (beyond IP royalty income), and how this exploitation of HEI IP compares to the USO commercialisation route. 

3. The benefits to businesses of engagement with universities in terms of the outputs and outcomes from these links, and the ‘absorptive’ capacity constraints faced by Scottish SMEs when dealing and exploiting knowledge from HEIs.  

Appendix 1: The Benefits of Universities: A Brief Review of the Literature  

In the past the role of universities in economies was generally seen as a ‘good thing’.  For example, Lord Dearing during his review of higher education in 1997 stated that just as ‘castles provided the source of strength for medieval towns, and factories provided prosperity in the industrial age, universities are the source of strength in the knowledge-based economy of the twenty-first century’.  While universities have retained this central role within public policy, some researchers are starting to question and challenge the perception of the importance of universities.  Some are now increasingly calling on policy makers and academics to unpack and explore the concrete benefits because our knowledge of ‘the university in a functioning entrepreneurial system remains incompletely articulated’ (Harrison and Leitch, 2010, p. 12), although the role of universities in promoting economic growth has started to become increasingly examined by academics and policy makers (Bramwell and Wolfe, 2008).  

While there are many examples of reports promoting the virtues of universities and business-university engagement (IPPR, 2012), arguably there has not been as much hard empirical evidence examining the specific economic benefits of university research.  According to some, owing to its increasing levels of political autonomy with the UK, Scotland has often been at the vanguard of public innovation policy during the last twenty years in terms of linking university research, innovation and enterprise policy (Cooke, 2005). This has enabled Scotland to instigate more ‘controversial’ and ‘visionary’ policies than other parts of the UK (Cooke, 2005 p. 8). One of the most tangible signs of this policy experimentation has been the creation of a highly innovative university/business interventions such as the Proof of Concept programme, Enterprise Fellowship Programme and Intermediate Technology Initiative (ITI) programme. More recently, Scotland has instigated major technology-transfer programmes such as ITREZ, TMRI and AFRC.  At the core of many of these initiatives is the desire to foster university-business interactions and to maximise the spillovers from university research.      

However, the evidence on the role of university research as a contributor to economic growth, beyond direct employment and skills development, is somewhat mixed (Harris et al, 2012 forthcoming).  During the 1990s there was quite a bit of research conducted across the world which pointed to the role of knowledge ‘spillovers’ as a key benefit from universities research activity.  An important finding was that investment in R&D by ‘private corporations and universities ‘spills over’ for third party firms to exploit’ (Audretsch and Feldman, 1996, p. 630.). A number of studies confirmed the importance of ‘knowledge spillovers’ and the significant and positive relationship between university research and innovative activity within businesses (e.g. Anselin et al, 1997). However spillovers seemed to be specific to certain industries, for example no local spillovers were evident in drugs and chemicals but significant in electronics (Anselin et al, 2000). As to the main beneficiaries of spillovers, research has shown that small new entrepreneurial firms tend to benefit more than their established larger counterparts (Acs and Audretsch, 1992) and that technological development is often exploited by new starts rather than incumbent firms (Shane, 2001). 

There are very few studies that analyse the impact of business-university links on business productivity. One recent study undertaken in the UK found a statistically significant positive relationship between business productivity and links to HEIs (Harris et al, 2012 forthcoming).  However, more detailed analysis reveals some sub-national level trends. The research found that indigenous enterprises in Scotland that source knowledge from HEIs actually have lower productivity (of around 12.5%) while foreign-owned subsidiaries benefit much (their productivity was nearly 31% higher).  The researchers conclude that indigenous Scottish firms are less able to exploit HEI links than foreign-owned businesses
. They conclude that a lack of ‘absorptive capacity’ in domestically owned Scottish businesses is the primary cause
 and that ‘government should prioritize improving levels of absorptive capacity before seeking to increase links with HEIs in some regions”    

There has been a growing body of research in advanced economies suggesting that the spillovers from university research have been exaggerated. One study found that companies with university linkages do not achieve higher financial performance than similar firms without links but it did lower the costs of R&D for the firms who did collaborate with universities (George et al, 2002).  Likewise, according to Audretsch et al (2005), it tends to be regions endowed with a high density of high-technology firms which tend to benefit from university links knowledge the most.  Bramwell and Wolfe (2008) suggest that businesses require a strong contingent of science-based graduates recruited from universities to be able to maintain the ability to assess and absorb scientific knowledge. Other research has highlighted that the spillovers may not be entirely local and that the geographical impact is actually quite extensive (Hewitt-Dundas, 2012).  
The evidence on the role of universities as powerful knowledge commercialising institutions and key drivers of regional innovation systems is largely reliant on empirical work produced in some of the world’s most dynamic regional economies, such as Route 128 in Massachusetts, Silicon Valley in California and Cambridgeshire in England (Huggins and Johnston, 2009).  Harris et al (2012, forthcoming) argue that companies in other regions may lack the levels of ‘absorptive capacity’ required to fully benefit and make use of university research.  Owing to this, it is important not to generalise the findings from a few select or ‘exemplar’ regions to much more traditional regional economies such as Scotland.      

In terms of the economic benefits of the commercialisation of research, recent studies have also slightly challenged some of the perceived benefits.  Spin-offs were originally seen as a key form of knowledge spillover from universities (Shane, 2001), especially owing to the fact they tend to locate in the same location as their ‘host’ university (Bramwell and Wolfe, 2008).  However, recent empirical research on university spin-outs (USOs) has started to question the scale of impacts.  A major research study of 200 USOs in Scotland found that 30% were no longer trading and 55% employed less than 10 people.  These findings were echoed by Harrison and Leitch (2010) who found that USOs tend to start small and remain small, claiming that in the main these are lifestyle businesses and not dynamic high-growth potential businesses. In their view, the belief that transferring technology from universities to the market via USOs ‘is based on the atypical experience in Silicon Valley and the Route 128 area”.  Similarly, recent comparative research of USOs and company spin-offs (CSOs) found that the performance of CSOs in terms of sales growth and survival rates are considerably higher (Wenneberg et al, 2012).  These findings have led some to claim that the prominence given to spin-offs in the analysis of technology transfer and in discussions of the economic impacts of universities is ‘misplaced’ (Harrison and Leitch, 2010).  It is also important to note that there is little research of the impacts of licensing technology from universities to existing companies and whether this is a more successful form of commercialisation.        

While the presence of a leading research university is a critical asset for urban and regional economies, it is not sufficient in itself to stimulate strong regional economic growth according to some (Wolfe, 2005).  Yet many policymakers still view research universities as potential engines for the new economy (David, 1997), with untapped reservoirs of commercialisable knowledge waiting to be ‘taken up’ and applied by businesses (Bramwell and Wolfe, 2008 p. 1175).  Linear models of innovation assume that universities and government laboratories ‘make’ and industry ‘takes’ (Bozeman, 2000). Arguably, this mechanistic (and highly linear) view of the way in which basic scientiﬁc research is transformed into commercial products is a crude misconception of the commercialisation process.  The flow of knowledge does drive innovation, but knowledge transfer from universities to industry is a ﬂuid, complex and iterative process involving many different actors (Bramwell and Wolfe, 2008). As a consequence, the role of universities in technology transfer and commercialisation is much more nuanced than traditional linear conceptions of the innovation process assume (Stokes, 1997).   Knowledge transfer between universities and businesses is not a simple or linear process.   

One of the main benefits of universities and a key form of research commercialisation is the human capital produced by universities.  While more indirect that the commercialisation process, students who become employed within local businesses and those who start up their own businesses are key signs of this knowledge transfer.  On the former, the head of Research in Motion, makers of the famous ‘Blackberry’ phone has claimed that the most important form of technology-transfer occurs one-day a year: ‘graduation day’ (Gertler, 2010).  Plus, increasing recognition is now being given to the role of graduates as generators of start-ups.  Recent research has found that graduate start-ups are now at least of the order of magnitude as academic start-ups (Astebro et al, 2012).  This work also found that the quality of graduate starts was also high, especially in the areas of science and engineering students. Graduate start-ups (GSOs) across the UK were growing very rapidly and between 2000 and 2009  the number had risen from 179 to 2,045, an 11-fold increase in nine years (IPPR, 2012).  These however are not necessarily start-ups that exploit or commercialise research like a traditional USO.  

In sum, the evidence on the role of university research and commercialisation on economic growth is mixed.  While some studies show a positive and significant relationship between university research and business innovative activity, other work finds only a limited link.  Two conclusions can be made from the literature.  First, what does seem clear is that the weak ‘absorptive capacity’ with local business acts as a key barrier preventing the successful utilisation of knowledge transfer from universities.  Second, the direct commercialisation benefits of university research, at least in terms of USOs, may have been somewhat exaggerated in the past given the relatively poor growth performance of these types of businesses.   

Appendix 2: Source of Funding for Scottish HEIs by Research Area

	 
	Scotland total (£000s)
	% of Scottish total
	UK total (£000s)
	% of UK total
	Scotland as % of UK

	Agriculture & forestry
	16,627
	3.0
	35,798
	1.0
	46.4%

	Veterinary Science
	21,248
	3.8
	49,232
	1.4
	43.2%

	Catering & hospitality management
	326
	0.1
	1,089
	0.0
	29.9%

	Earth, marine & environmental sciences
	35,188
	6.4
	161,795
	4.5
	21.7%

	Biosciences
	122,295
	22.1
	569,923
	15.7
	21.5%

	Information technology & systems sciences, & Computer software engineering 
	21,137
	3.8
	130,385
	3.6
	16.2%

	Electrical, electronic & computer engineering
	24,511
	4.4
	155,412
	4.3
	15.8%

	Pharmacy & pharmacology 
	9,008
	1.6
	57,363
	1.6
	15.7%

	Physics
	42,712
	7.7
	275,350
	7.6
	15.5%

	Design & creative arts
	4,516
	0.8
	29,216
	0.8
	15.5%

	Humanities & language based studies
	10,071
	1.8
	66,695
	1.8
	15.1%

	Geography
	6,860
	1.2
	46,532
	1.3
	14.7%

	Chemistry 
	25,341
	4.6
	179,554
	5.0
	14.1%

	Nursing & paramedical studies
	5,718
	1.0
	40,976
	1.1
	14.0%

	Psychology & behavioural sciences
	10,971
	2.0
	81,522
	2.2
	13.5%

	Clinical Medicine
	171,814
	31.1
	1,500,522
	41.4
	11.5%

	Mathematics
	8,338
	1.5
	77,914
	2.2
	10.7%

	Architecture, built environment & planning
	4,388
	0.8
	41,687
	1.2
	10.5%

	Business & management studies
	7,094
	1.3
	69,641
	1.9
	10.2%

	Education 
	5,169
	0.9
	53,235
	1.5
	9.7%

	Total
	553,332
	 
	3,623,841
	 
	 


Source: Universities Scotland

Appendix 3: Research grants & contracts to Scottish and UK universities by source, 2010/11 (£000s)

	 
	Scotland
	Total UK

	Source
	Income (£000s)
	% of total
	Income (£000s)
	% of total

	BIS Research Councils, The Royal Society, British Academy and The Royal Society of Edinburgh
	232,049
	37.8
	1,558,201
	35.2

	UK-based charities
	129,933
	21.2
	920,779
	20.8

	UK central government bodies/local authorities, health and hospital authorities
	96,731
	15.8
	807,935
	18.2

	UK industry, commerce and public corporations
	52,737
	8.6
	293,938
	6.6

	EU Sources
	64,105
	10.5
	513,016
	11.6

	Non-EU sources
	26,907
	4.4
	291,098
	6.6

	Other sources
	10,942
	1.8
	47,427
	1.1

	Total Research grants and contracts
	613,404
	100.0
	4,432,394
	100.0


Source: HESA - Finances of UK Higher Education Institutions 2010/11 and Universities Scotland
Appendix 4: Aggregate Data on Size of the HEI Research Sector in Scotland

	
	Staff - Research Only 
	Staff - Research and Teaching 
	Staff - Total involved in research 
	Staff - Non-Academic 
	Staff - Academic 
	Staff – Total 
	Research Staff as % of Total Academic Staff 

	2010/11 
	5115 
	8890 
	14005 
	22,380 
	17,020 
	39,400 
	82% 


	 International Activities 

	
	Non-EU student fees (£000s) 
	Non-UK Research income (£000s) 
	Students studying at an overseas campus 
	Students studying wholly overseas 

	2010/11 
	305,499 
	91,012 
	2,120 
	24,905 


	 Contract research with business (£000s) 

	
	SMEs 
	Commercial business (non-SMEs) 
	Non-commercial organisations 
	Total 

	2009/10 
	9,444 
	43,651 
	39,811 
	92,906 


Source: HESA 2010/11 (Universities Scotland)
� OECD, 2007; Kitson et al, 2009; IPPR, 2012; Harrison and Leitch, 2010; Bramwell and Wolfe, 2008; Leyesdorff, 1998; Kitson et al, 2009; Rothaermel et al, 2007


� � HYPERLINK "http://www.bis.gov.uk/assets/biscore/further-education-skills/docs/w/12-610-wilson-review-business-university-collaboration.pdf" ��http://www.bis.gov.uk/assets/biscore/further-education-skills/docs/w/12-610-wilson-review-business-university-collaboration.pdf� 


� � HYPERLINK "http://www.scotland.gov.uk/Topics/Economy/EconomicStrategy" ��http://www.scotland.gov.uk/Topics/Economy/EconomicStrategy� 


� � HYPERLINK "http://www.universitiesuk.ac.uk/Publications/Documents/EconomicImpact4Full.pdf" ��http://www.universitiesuk.ac.uk/Publications/Documents/EconomicImpact4Full.pdf�


� Universities UK, summarised in � HYPERLINK "http://www.ippr.org/images/media/files/publication/2012/02/beyond-bricks-mortar-boards_Feb2012_8659.pdf" ��http://www.ippr.org/images/media/files/publication/2012/02/beyond-bricks-mortar-boards_Feb2012_8659.pdf� 


� � HYPERLINK "http://www.universities-scotland.ac.uk/uploads/latest/Biggar%20summary%2015%20June10.pdf" ��http://www.universities-scotland.ac.uk/uploads/latest/Biggar%20summary%2015%20June10.pdf� 


� These figures though are ‘gross’ and do not take into account the alternative use and impacts of public university funding 


� Huggins and Johnston, 2009


� � HYPERLINK "http://www.ippr.org/images/media/files/publication/2012/02/beyond-bricks-mortar-boards_Feb2012_8659.pdf" ��http://www.ippr.org/images/media/files/publication/2012/02/beyond-bricks-mortar-boards_Feb2012_8659.pdf� 


� Bramwell and Wolfe, 2008


� IPPR, 2012


� � HYPERLINK "http://www.dti.gov.uk/files/file32802.pdf" ��http://www.dti.gov.uk/files/file32802.pdf� 


� Universities Scotland 


� Universities Scotland, 2011, pg. 2


� � HYPERLINK "http://www.scotland.gov.uk/Publications/2010/11/09155920/5" ��http://www.scotland.gov.uk/Publications/2010/11/09155920/5�





� � HYPERLINK "http://www.scotland.gov.uk/Resource/0039/00390537.pdf" ��http://www.scotland.gov.uk/Resource/0039/00390537.pdf�


� Full time equivalent employees


� � HYPERLINK "http://www.scotland.gov.uk/Resource/Doc/981/0084091.pdf" ��http://www.scotland.gov.uk/Resource/Doc/981/0084091.pdf� 


� � HYPERLINK "http://www.spinoutsuk.co.uk/" �http://www.spinoutsuk.co.uk/�


� � HYPERLINK "http://www.timeshighereducation.co.uk/story.asp?storycode=413180" ��http://www.timeshighereducation.co.uk/story.asp?storycode=413180�


� � HYPERLINK "http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/HEBCIS" ��http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/HEBCIS�


� See reports at � HYPERLINK "http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/HEBCIS" ��http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/HEBCIS� 


� http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/HEBCIS


� Voodoo Institution or Entrepreneurial University? Spin-off Companies, the Entrepreneurial System and Regional Development in the UK, Harrison and Leitch, 2010 


� � HYPERLINK "http://www.oecd.org/document/57/0,2340,en_2649_201185_2046201_1_1_1_1,00.html" ��http://www.oecd.org/document/57/0,2340,en_2649_201185_2046201_1_1_1_1,00.html�


� � HYPERLINK "http://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=479" ��http://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=479� 


� Harrison and Leitch, 2010


� � HYPERLINK "http://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=479" ��http://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=479� 


� � HYPERLINK "http://www.scotland.gov.uk/Resource/Doc/981/0084091.pdf" ��http://www.scotland.gov.uk/Resource/Doc/981/0084091.pdf� 


� � HYPERLINK "http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/Corporate/tablea" ��http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/Corporate/tablea� 


� � HYPERLINK "http://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=490" ��http://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=490� – the Community Innovation Survey includes businesses with 10+ employees in most sectors. Of all businesses with 10+ employees, 55% are innovation active.


� Coad et al, forthcoming


� Mason and Brown, (2012) Techology Based Firms in Scotland, Final Report for Scottish Enterprise.  


� � HYPERLINK "http://www.ippr.org/images/media/files/publication/2012/02/beyond-bricks-mortar-boards_Feb2012_8659.pdf" ��http://www.ippr.org/images/media/files/publication/2012/02/beyond-bricks-mortar-boards_Feb2012_8659.pdf� 


� � HYPERLINK "http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/HEBCIS" ��http://www.scotland.gov.uk/Topics/Statistics/Browse/Business/HEBCIS� 


� � HYPERLINK "http://www.scotland.gov.uk/Resource/Doc/981/0084091.pdf" ��http://www.scotland.gov.uk/Resource/Doc/981/0084091.pdf� 


� Huggins and Johnston, 2009


� � HYPERLINK "http://www.scotland.gov.uk/Resource/Doc/89713/0021562.pdf" ��http://www.scotland.gov.uk/Resource/Doc/89713/0021562.pdf� 


� Harris et al (2012, forthcoming)


� � HYPERLINK "http://www.scotland.gov.uk/Resource/Doc/89713/0021562.pdf" ��http://www.scotland.gov.uk/Resource/Doc/89713/0021562.pdf�


� � HYPERLINK "http://www.bis.gov.uk/assets/biscore/corporate/migratedd/publications/d/dius_rr_09_10.pdf" ��http://www.bis.gov.uk/assets/biscore/corporate/migratedd/publications/d/dius_rr_09_10.pdf� 


� � HYPERLINK "http://www.interface-online.org.uk/3" ��http://www.interface-online.org.uk/3� 


� � HYPERLINK "http://www.sfc.ac.uk/web/FILES/Our_Priorities_Knowledge_Exchange/Interface_Evaluation_Final_Report_Nov_2010.pdf" ��http://www.sfc.ac.uk/web/FILES/Our_Priorities_Knowledge_Exchange/Interface_Evaluation_Final_Report_Nov_2010.pdf� 


� � HYPERLINK "http://www.universityworldnews.com/article.php?story=20091120103411843" ��http://www.universityworldnews.com/article.php?story=20091120103411843�


� Universities Scotland/University of Strathclyde


� Source: � HYPERLINK "http://www.scotland.gov.uk/Topics/Statistics/Browse/Economy/Exports/GCSIntroduction" ��Global Conenctions Survey� - Education exports includes Sales by educational institutions refers to income generated from fees, and any income generated from patents, research, copyrights, examinations etc.  It should exclude the value of Government grants.  Exports of education are fees from overseas students and any other income from outside the UK.


� Global Entrepreneurship Monitor


� Saxenian, 2006


� Bramwell and Wolfe, 2008; � HYPERLINK "http://www.ippr.org/publications/55/8659/beyond-bricks-and-mortar-boards-universities-role-in-building-regional-economies" ��http://www.ippr.org/publications/55/8659/beyond-bricks-and-mortar-boards-universities-role-in-building-regional-economies� 


� � HYPERLINK "http://www.oecd.org/dataoecd/45/4/40310856.pdf" ��http://www.oecd.org/dataoecd/45/4/40310856.pdf� 


� � HYPERLINK "http://www.russellgroup.ac.uk/uploads/RG_ImpactOfResearch2.pdf" ��http://www.russellgroup.ac.uk/uploads/RG_ImpactOfResearch2.pdf� 


� � HYPERLINK "http://ratio.se/media/66928/kw_jw_mw_spill-overs.pdf" ��http://ratio.se/media/66928/kw_jw_mw_spill-overs.pdf� - based on research in Sweden


� Mason and Brown (2012, forthcoming) Technology Based Firms in Scotland, Report to Scottish Enterprise


� See Harris et al (2012, forthcoming) and � HYPERLINK "http://www.scotland.gov.uk/Resource/Doc/89713/0021562.pdf" ��http://www.scotland.gov.uk/Resource/Doc/89713/0021562.pdf� .


� This echoes findings in an earlier study of the Scottish innovation system by Roper et al (2006)


� Absorptive capacity is defined as "a firm's ability to recognise the value of new information, assimilate it, and apply it to commercial ends"
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