
NESTA Policy & Research Unit

1 Plough Place 
London EC4A 1DE
research@nesta.org.uk

www.nesta.org.uk

Five ways universities drive innovation
Universities have traditionally had three main missions: undertaking research; 
teaching; and transferring knowledge. The UK’s increasing need to innovate 
to meet the economic and social challenges of the 21st century will place 
further pressure on these roles, but importantly will also introduce two more 
– universities’ international and regional missions.

Universities increasingly provide important national and regional links into 
the global knowledge economy. They exchange knowledge, gather intelligence 
and facilitate international fl ows of highly-skilled people who, in turn, create 
and attract high value-added businesses. As powerful institutions with 
well-connected and highly-educated leaders, they are also important actors 
in regional networks, and help lead the design and delivery of economic 
development strategies.

However, few universities can excel in all fi ve roles. Each must choose where to 
concentrate its efforts depending on its strengths and regional requirements. 
Government should encourage greater interaction between universities and 
the wider economy and society, and ensure that research funding encourages 
innovation.

The role of universities has evolved

‘Big Science’ placed universities at the heart 
of scientifi c innovation
During the 19th century, universities began 
to develop signifi cant capacity in industrial 
science. By the Second World War, military 
requirements prompted governments to 
undertake large scale, resource intensive, ‘Big 
Science’ projects. These were characterised by 
enormous budgets, large numbers of staff and 
investment in hi-tech machinery.1

In 1945, Vannevar Bush, Director of the US 
Offi ce of Scientifi c Research and Development, 
proposed that wartime science and research 
efforts should continue to be applied in 
peacetime.2 This led to universities receiving 
funding from government to conduct basic 
research, some of the results of which were 
commercialised by industry – the origins of the 
‘linear model’ of innovation.3 

Increased focus on commercial exploitation 
of knowledge
By the 1980s, universities had become 
increasingly interested in the potential fi nancial 
gains from their intellectual property (IP). 
In the United States, the Bayh-Dole Act of 
1980 established that universities could keep 
the IP generated by government funding.4 
This encouraged them to focus their research 
on commercially-relevant topics, a pattern 
subsequently copied around the world.

Interlocking relationship between 
university, government and industry
By the 1990s, it was increasingly clear that 
the linear model of knowledge production 
and exploitation did not capture the 
dynamic relationships between government, 
industry and universities. Instead a ‘Triple 
Helix’ was recognised: an overlapping 
series of institutional arrangements among 
universities, industries and the government, 
with hybrid organisations emerging at the 
interfaces.5 However, even this more nuanced 
understanding of the role that universities 
play does not fully capture their importance in 
today’s global economy.6 

UK policymakers have placed 
universities at the heart of 
innovation policy

Government has recognised the role of 
universities in innovation
The UK Government increasingly sees 
universities as agents of economic growth. 
Most signifi cantly, it commissioned the 
Lambert Review of Business-University 
Collaboration, which argued that universities 
should ‘get better at identifying their areas 
of competitive strength in research’, that 
Government should ‘do more to support 
business-university collaboration’, and that 
business should ‘learn how to exploit the 
innovative ideas that are being developed in 
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the university sector.’7 Universities also form a 
critical element in the Science and Innovation 
Investment Framework8 and their role has been 
a core area of investigation for Lord Sainsbury’s 
Review of Science & Innovation.9 

The link between universities and innovation 
is now refl ected in Government structures
The creation of the Department for Innovation, 
Universities and Skills (DIUS) in June 2007 
emphasised the link between innovation 
policy and universities. It has a remit to ‘bring 
together the nation’s strengths in science, 
research, universities and colleges to build a 
dynamic, knowledge-based economy.’10 

This approach is refl ected across the UK. The 
Welsh Assembly Government’s strategy for 
higher education (HE) includes a proposal 
for an innovation fund intended to drive up 
collaboration across the HE sector.11 The most 
recent phase of the Scottish Government’s 
review of HE recognises that, ‘a fl ourishing 
and competitive system of HE is critical to the 
country’s economic success and to the well-
being of its people.’12 In Northern Ireland, the 
Department for Employment and Learning is 
expected to publish a comprehensive review of 
HE policy in December 2007.13

Universities play fi ve distinct roles in 
innovation

1. Driving forward the research 
frontier

UK universities generate knowledge needed 
for innovation
Basic scientifi c research primarily intended 
to advance knowledge lays the groundwork 
for many innovations, though it is normally 
conducted without a fi nal application in mind.14  
Universities also conduct applied research 
– the pursuit of knowledge to solve a practical 
problem like the development of drugs to cure 
specifi c diseases.

In other countries including Germany and 
France, major industrial laboratories, institutes 
and national research centres conduct much 
of the research, leaving universities to focus 
on teaching.15 In the UK, universities play a 
stronger role in research and development 
(R&D). UK universities also appear to be highly 
effi cient at converting this expenditure into 
traditional measures of academic output.16 

Research funding has increased and is being 
reformed
The UK operates a dual support system 
whereby the Research Councils allocate grants 
for specifi c research projects (£3.3 billion in 
2007-08, up from £2.6 billion in 2004-05)17  

and the Higher Education Funding Councils 
in England, Scotland and Wales and the 
Northern Irish Department for Employment and 
Learning allocate core grants for institution and 
infrastructure building.18

The Funding Councils use the Research 
Assessment Exercise (RAE) to allocate 
university research funding. The RAE uses 
intensive peer review to rank academic 
performance and allocate funding accordingly.19  
This process has attracted criticism for 
focusing tightly on a set of narrow targets 
that can discourage higher risk, innovative and 
interdisciplinary research.20 Partly as a result of 
these criticisms, the RAE is being modifi ed to 
take into account a combination of criteria to 
assess research, and a lighter-touch peer review 
system.21

2. Giving people the skills for 
innovation

Policy is focused on increasing the number 
of graduates
The UK Government has set a target to 
increase participation in higher education in 
England from the current 43 per cent22 to 
50 per cent by the end of the decade.23 Most 
recently, the Leitch Review of Skills made a 
series of recommendations to make UK skills 
provision more ‘demand-led’ by the needs 
of business.24 However, while doing this, the 
UK needs to focus on producing suffi cient 
graduates who have the full range of technical 
and cognitive skills necessary to become 
innovators in later life.

Giving graduates the skills they need
Not all skills will be equally in demand in the 
UK economy as the 21st century progresses. 
In particular, by 2014 the demand for science 
and technology professionals is estimated to 
increase by one-fi fth, compared to an increase 
for all other occupations of four per cent.25 

Universities can also do much more to give 
people the entrepreneurial skills they need. 
While most students and post-graduates have 
access to institutional facilities that support 
entrepreneurship education, such as enterprise 
and incubator units, quality of provision varies 
widely.26  

Innovators need a combination of skills
Successful innovators tend to demonstrate a 
particular set of cognitive skills and attributes 
on top of pure technical skills.27 However, 
while technical skills can be taught throughout 
life (albeit with varying degrees of success), 
cognitive skills, such as problem-solving, 
leadership and analytical skills, are best learned 
young.28 University teaching should therefore 
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focus on driving up the technical skills of 
their students in an environment that also 
encourages them to develop their existing 
cognitive skills.

3. Exchanging knowledge

Universities have mixed results in 
commercialising research
UK universities have a mixed record in 
commercialising their research. The best ‘are 
international benchmarks of excellence,’ while 
some are ‘not engaged in the commercialisation 
of IP in any substantial way.’29 While 
universities appear to be improving their 
performance in some areas – both the 
number of spin-offs and licences granted 
have increased – progress is not uniform.30 
Only ten per cent of the UK’s innovative 
businesses currently interact with universities,31 
though new models of university business 
collaboration, such as the IP Group, are 
beginning to emerge.32 Knowledge exchange is 
also important for the public and third sectors, 
although as yet this is poorly understood.

Policy has recognised the importance of 
knowledge transfer
The UK Government has implemented 
Lambert’s recommendation to develop 
model collaborative research agreements for 
voluntary use by industry and universities.33 
The Government has also funded venture 
capital and proof of concept funds, some of 
which focus on university spin-outs,34 as well as 
Knowledge Transfer Partnerships.35 

Since 2001, the Higher Education Innovation 
Fund (HEIF) has provided a ‘third stream’ of 
HE funding in England to facilitate knowledge 
transfer from universities to business and the 
public sector.36 While HEIF funds engagement 
rather than research itself (at £238 million 
for the period 2006-08), it is dwarfed by the 
other two streams, particularly the RAE, which 
consequently dominate university investment, 
recruitment and promotion decisions.37 

Knowledge exchange, not knowledge 
transfer
The ‘linear model’ of idea production is 
relevant in very few sectors; most involve 
multiple exchanges of knowledge over an 
extended period of time.38 However, many 
of the fundamental processes that underpin 
university administration are not suited to 
maximising innovation or engagement with 
business. For instance, if a fi rm funds research, 
the success of the project is normally not 
judged in terms of whether the needs of the 
company have been solved, but rather on 
measures of academic excellence.39 

Likewise, faculty recruitment, reward and 
retention strategies focus heavily on pure 
research and neglect other activities essential 
to innovation, including external engagement 
and more applied research. Several universities 
have recognised the need to change: 
Nottingham and Newcastle universities, for 
example, now also assess staff promotion on 
the extent to which their research and teaching 
reaches out to business and the wider public.40  
At Newcastle these activities are embedded in 
the human resources strategy.41

People transfer is an under-recognised form 
of knowledge exchange
Researchers moving between locations bring 
three great assets: knowledge of recent 
research; skills needed to perform research and 
develop new ideas; and skills in using advanced 
instrumentation and techniques.42 In fact, 
one of the most signifi cant contributions by 
universities to business is a steady fl ow of 
well-educated graduates.43 

4. Acting as a hub in an international 
network of knowledge

Globalisation and the knowledge economy 
Globalisation enables business, people and 
knowledge to fl ow freely across national 
boundaries.44 This is already beginning to affect 
the university-based research process – for 
example, the Human Genome Project involved 
a partnership between 20 international 
academic institutions.45 And these processes 
are becoming increasingly more important to 
the UK, where over 40 per cent of scientifi c 
output over the last fi ve years involved 
international collaboration.46 

Universities are also moving beyond their 
original geographic origins, seeking out 
collaborations across the world. For example, 
Imperial College London recently signed 
Memoranda of Understanding with Shanghai 
Jiao Tong University and Tsinghua University in 
Beijing to promote interaction and exchange 
between the institutions.47  

Creating global knowledge hubs
Through their links with other leading 
knowledge centres, universities not only 
facilitate the fl ow of ideas and people in 
and out of the UK, they also strengthen the 
capacity for innovation of local businesses, the 
specialist knowledge of the local labour market 
and the attractiveness of their region to new 
investors.

Increasing the focus on exploiting ideas 
created elsewhere
To harness this global knowledge for the 
purposes of innovation, the UK needs 



to become adept at exploiting ideas and 
concepts whatever their origin. Universities (as 
access points into the international network 
of knowledge and as producers of highly 
skilled people) have a critical role to play in 
making sure that the UK benefi ts from this 
fundamentally changed innovation system, 
where ideas created elsewhere may be as 
important as those created at home. 

5. Providing regional leadership

Universities are important for regional 
development
Universities can be instrumental in the 
economic development of their region. 
Stanford University, for example, played a 
central role in the economic development of 
Silicon Valley back in the 1950s, transforming 
it from a low-tech rural area into a global 
high-tech leader.48 However, aside from these 
direct and indirect economic roles, universities 
in the UK are often partners or leaders in wider 
regional leadership structures. 

Government policy increasingly connects 
universities and regions
Universities are increasingly seen as partners 
in any regional strategy for economic 
development, and often form a major element 
of any innovation strategy. HM Treasury’s 
Science Cities initiative places a university 
partnership at the heart of local economic 
development, and RDAs are increasingly trying 
to capture the teaching and research output 
of universities for the benefi t of the regional 
economy. For example, the South West RDA is 
working with the region’s universities to create 
a new science park, which is expected to create 
6,000 jobs and support the region’s aerospace 
and technology industries.49 

Putting universities at the heart of 
innovation

Universities should reach out to a wider 
range of businesses
As the UK economy is increasingly dominated 
by the service sectors, universities must identify 
how their academic research and knowledge 
could benefi t these businesses.50 Reaching 
out to a wider range of businesses will mean 
introducing more fl exible schemes, with limited 
bureaucracy and incentives for both sides to 
collaborate. In time, this should lead to more 
extensive collaborative activity. For example, to 
help spread the benefi ts of Knowledge Transfer 
Partnerships to smaller businesses, the UK 
Government should look at introducing 
mini-KTPs that have shorter-term projects of 
3-12 months.51

Boosting business demand for university 
interaction
Further, rather than focusing entirely on the 
supply-side of knowledge exchange, policy 
should seek further ways to develop business 
demand from all sectors. A specifi c initiative 
that merits attention is the Innovation Voucher 
scheme currently being piloted by Aston 
University, which provides high-growth SMEs 
with vouchers to purchase academic support.52  
This initiative should be included as one of the 
schemes taken forward as part of the Business 
Support Simplifi cation Programme.53 Closer 
links between universities and businesses 
should also help to ensure that universities are 
educating their students with the skills most 
needed in the UK economy. 

Ensuring that funding streams encourage 
innovative research
The current focus of the RAE can act to 
discourage researchers, especially early-career 
researchers, from taking on higher risk and 
interdisciplinary research. Peer review is an 
effective means of ensuring high quality 
research within established disciplines, but the 
current assessment of interdisciplinary research 
presents challenges.54 In the RAE 2008, and 
as criteria are developed for the post-2008 
research arrangements,55 further consideration 
should be given to how to stimulate 
interdisciplinary and innovative research in 
universities.

Specialisation: building on strengths – and 
focusing on the needs of regions
All universities impact on the regional and 
national economies in the fi ve ways discussed 
above. However, few institutions will be able to 
excel in all fi ve. Further, each region will require 
different services from its university depending 
on its demographic and economic make-up.

Each university must choose where to 
concentrate its efforts. For example, in an 
area dominated by services a university 
might choose to provide more consulting 
and teaching services. In regions that feature 
greater amounts of advanced manufacturing 
or biotech, a more important focus might be 
on pure research and spin-out companies. 
For those regions heavily dependent on a 
small number of large companies, the best 
contribution may well be a focus on working 
closely with those large fi rms to deepen the 
labour pool and retain their activities in the 
region.

The recipe is unlikely to be the same across 
the country. Moreover, it is not one that 
can be decided by a central authority or a 
university alone, but only by consultation 
and entrepreneurial institutional leaders 
intelligently balancing institutional aspirations, 
national priorities and regional realities.
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