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Foreword 

Improving collaboration is only possible when we understand the drivers and motivations for both parties 
to partner.  We know and understand through various mechanisms the university perspective but we 
have limited understanding from the company perspective. This report, which has an exclusive focus on 
company interactions with universities, is an important addition to our understanding of the collaboration 
process.  

The findings reaffirm the fundamental importance of effective engagement and collaboration between 
companies and universities. In particular, that the diversity of our higher education sector is highly valued 
by companies and is indeed a strength of the system. 

The research that universities and other publicly funded institutions do is a crucial part of the innovation 
process – from basic research through to applied and translational research. Companies, in their search 
for innovation in product and service development, foster a culture of entrepreneurship and dynamic 
leading‐edge scientific and technological development. Universities are an integral part of the supply chain 
to companies—a supply chain that includes access to highly-skilled talent and facilities, problem-solving 
and ideas and a network of services and people that have the capability to support company growth 
and therefore economic prosperity. Recognising this transformational potential, the government has 
positioned research, development and innovation at the heart of its post pandemic economic growth plan 
and set an ambitious target to increase total investment in research and development to at least 2.4% of 
GDP by 2027. 

Research England commissioned the National Centre for Universities and Business to undertake this work 
to help us understand how and why companies and universities connect and what more can be achieved. 
This report, ten years on from the first set of findings by the research team, will help us to bridge a vital 
gap in our understanding of the drivers and motivations behind company engagement with universities. 
I want to thank Professor Alan Hughes and his research team for their excellent research and the nearly 
4000 UK companies who took the time to respond to this survey. 

Success will require change and collective action from the Government, universities, companies and 
other central actors in our research and innovation system. To address the challenges facing our society 
and achieve the vision set out in the Government’s Plan for Growth, companies will have to invest more 
resources in R&D across the UK. Increased interaction with universities can play a vital role. This report helps 
us to understand what action may be needed to increase the volume and effectiveness of this interaction. 

The Changing State of Business-University 
Interactions in the UK
2005 to 2021

By David Sweeney 
Executive Chair 
Research England
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Executive summary
The survey 

This report presents the results of an online survey of UK companies which took place in 2020-2021. The survey was 
designed to set out and assess the extent and nature of company knowledge exchange interactions with the university 
sector. It covers the three-year period ending in March 2020 prior to the Covid-19 pandemic. The survey also includes 
questions relating to the subsequent impact of the pandemic on knowledge exchange patterns. 

The survey covers 3823 companies in all sectors, regions and countries of the UK and the full range of employment sizes 
from micro-firms employing less than 10 people to the largest public listed corporations. We use a matched sample of 
respondents to this survey and to a previous survey to examine changes over the period 2005-2021.

The context 

The 2020-21 survey took place during a severe recession resulting from the Covid-19 pandemic and the lockdown that it led 
to. The years prior to the survey had seen a substantial fall in innovation activity, although those firms which continued to 
innovate were involved in a rising share of collaborations involving universities. 

Prior to Covid-19, there was also a rising amount of university income derived from diverse business interactions including 
contract research, consultancy, providing access to facilities, continuing professional development, and intellectual property. 
This was true for both large and small and medium sized businesses. 

Key findings:

2.  The role of proximity: A stress on local is too narrow

The respondents to the survey were asked to identify the 
location of those universities that they had engagements 
with. The location categories were local (within ten miles), 
regional (between ten and fifty miles), national (rest of the 
UK), and overseas. We analysed the following mutually 
exclusive groups of categories: local only, regional only 
(local and within 50 miles), national (local regional and 
national - or national alone), and overseas (local, regional, 
national, and overseas – or overseas alone).
• UK businesses interact with universities on a global 

scale. Overseas universities were involved in around 
one-third of licensing interactions and over one-fifth 
of people-based and problem-solving interactions. 
For commercialisation interactions, the propensity of 
companies to use combinations of locations including 
international collaborators was relatively high. 

• For people-based and problem-solving activities, the 
propensity to use combinations of locations including 
national collaborators was relatively high. 

• For community-based interactions, the propensity to 
use local collaborators only was relatively high. 

• When we analysed the pattern of total number of 
interactions (rather than the number of companies 
interacting), a similar pattern emerged confirming the 
distinctiveness of community-based interaction activity 
as a relatively local activity. 

• For all other interaction categories, it is clear that a 
stress on local connectivity alone is too narrow.

• Knowledge exchange interactions operate over multiple 
regional, national and international geographies. 

1.  Interactions: Commercialisation is a small part of a 
larger story

We inquired about 33 modes of interaction grouped 
into four broad categories. These categories were 
commercialisation (3 modes), people-based (10 
modes), problem-solving (12 modes) and community-
based (4 modes). 
• The propensity to engage in at least one mode 

of interaction was highest for the people-
based interactions category (45%) followed 
by problem-solving interactions (30%); then 
the commercialisation (24%) and community-
based interaction categories (23%). Within the 
commercialisation category the percentages for 
spins outs and licensing were only 9% and 2% 
respectively whilst use of academic publications 
was 19%. 

• Interaction activity tends to increase with company 
size, suggesting that larger companies may have 
greater connective capacity. 

• The propensity to interact was highest in knowledge-
intensive sectors in both manufacturing and services. 

• Innovating firms were more likely to use people-based, 
problem-solving and commercialisation knowledge 
exchange mechanisms compared to non-innovating 
firms. This reflects the important role of universities as 
engines of innovation.

• Many non-innovating firms also used a wide range 
of knowledge exchange mechanisms indicating 
that university knowledge is important for the wider 
activities of business.

6



7.  The success of interaction: Positive 
expectations fulfilled

• Over 80% of companies indicated that 
interactions met or exceeded their 
expectations. 

• These positive experiences were consistent 
across all types of business activities, 
indicating different forms of interaction 
generated positive outcomes for these 
companies. 

• In general, expectations tended to be met 
or exceeded in more business-related areas 
of interaction, such as human resource 
management, financial planning/strategy, 
and business organization/strategy than in 
innovation-related areas. 

• Interactions that did not meet expectations 
were concentrated in technology and process 
development and introduction of new 
processes, as well as inbound and outbound 
logistics and procurement. 

• This imbalance in meeting expectations 
might be due to the fact that innovation-
based interactions have a high degree of 
market and technical uncertainty, with a 
higher skew in outcomes.

• The overall pattern is consistent across 
different sizes of companies and for 
different areas of business activities. Even 
small companies – often assumed to find 
such interactions challenging - find their 
expectations are met or exceeded for a wide 
array of business activities. 

• There is little or no difference between 
innovators and non-innovators with respect 
to meeting or exceeding expectations from 
interactions with universities. This tells us 
that non-innovators also appear to value their 
interactions with universities, and that these 
interactions are meeting important needs for 
their organization, even if they do not directly 
support efforts to innovate. 

• Focusing on innovators alone in the study 
of interactions between companies and 
universities misses out on a lot more 
business and organisational-related 
interactions that benefit these companies. 
It is also a reminder that universities play a 
wider role beyond their technology-related 
efforts, and these wider efforts can benefit 
companies even if they are not at the 
innovative frontier themselves.

6.  Factors motivating interactions: It’s not just about technology 
and innovation

• Technology-based innovation-related factors are a motivation 
to interact for 60% of companies, but there are a wide range of 
other parts of business activities that motivate interaction. 

• Motivations related to business operations and management, 
including human resource management, organisation or strategy 
and operations, accounted for 51.2% of all motivations for 
interacting with universities. The balance of motivations between 
innovation-related goals and business-related goals is even.

• Focusing simply on interactions that generate direct innovation 
outcomes from companies’ interactions with universities misses the 
wider role that universities play in meeting the needs of business. 

5.  The disciplinary spread of interactions: It’s not just STEM 

• Companies that interact with universities rely on a diverse 
range of academic disciplines, including the natural sciences 
and engineering but also the social sciences, the arts and 
humanities, and business and management. These patterns are 
consistent across sectors. 

• These results suggest that supporting research and teaching 
activities in a broad range of academic disciplines is important to 
maintain the vitality of company interactions with UK universities. 

• Focusing only on STEM subjects would lead to an under-
appreciation of the role of social sciences, and arts and 
humanities, in shaping business practices. 

4.  Universities involved in interactions: Diversity matters

• All companies including micro businesses interact not just with 
large research-focused universities but also smaller and more 
specialized and teaching focused institutions. 

• This suggests that the diversity of university types in the UK 
higher education sector is a strength of the system. It enables 
different types of interactions to emerge and be sustained. 

3. Initiating and facilitating business-university interactions: It is 
individuals that matter 

• Both business and universities play active roles in initiating and 
facilitating interactions, with mutual actions being the norm. 

• Within the university sector, it is individual academics and 
individual professional staff that help start and sustain these 
relationships, indicating that personal contacts are important 
mechanisms for university-company interactions. 

• Few companies appear to devote significant staff time and 
resource to working with universities.
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11. Universities as sources of knowledge for innovation: One component of a complex system

11.1. Context 

• Universities are one part of a complex system of sources of knowledge for innovation and the factors motivating 
interaction go far beyond a concern with innovation alone. 

11.2. Frequency of use

• Companies rely on a broad range of external sources of knowledge for their innovative efforts, with universities cited as a 
source by just over half of the sample. This is significantly less than other sources, such as suppliers and customers. 

• As a source of knowledge for innovation, universities are cited by a similar percentage of companies that cite consultants 
and private research labs. 

• The proportion citing universities as a source is higher for large than small companies and in high-tech and knowledge 
intensive sectors. 

11.3. Importance of use 

• Relatively few companies cite universities as a highly important source of knowledge for innovation, although the 
proportion is somewhat higher in high-tech manufacturing and knowledge intensive services. 

10. Reasons for not interacting: Lack of information 
matters, cost does not

• For companies with no interactions of any kind, 
by far the most important reasons given for non-
interaction relate to lack of information, both about 
how to interact and about the benefits of such 
interaction. 

• The least cited constraint preventing interaction in 
the survey period is having tried and failed in the 
past. The cost of interacting being too high is also 
amongst the least cited factors. 

• Those who tried but failed were notably more likely 
than non-interacting companies as a whole to cite 
their own lack of experience, a lack of university 
interest and a lack of regional or central policy 
support.

8. Business capability to interact: Capacity to acquire and 
apply knowledge from universities is lacking

• Companies indicated that they were lacking in the ability 
to search for external knowledge from universities and 
invested only modest effort and time in integrating this 
knowledge into their companies. 

• Companies were not confident in their ability to apply this 
knowledge. 

• This pattern is consistent across industries and different 
sized companies. 

9. Constraints on interaction: It’s not all about IP 

• For companies with at least one interaction, lack of 
resources within the company itself was the most 
frequently identified important constraint on interaction. 
This constraint was cited by just over one-half of 
respondents. This is consistent with earlier findings that 
companies believe they lack capability in this area.

• Difficulty in identifying a partner and insufficient benefits 
were the next most cited important constraints, followed 
by university bureaucracy and inflexibility, a lack of 
regional and of central government policy, a lack of 
company experience, and lack of university interest. 

• Cultural differences, IP agreement related constraints 
and a lack of geographically close universities were at the 
bottom of the list. 

• The ranking of the IP constraint remained in the bottom 
three even when the analysis was restricted to companies 
with licensing or spin-out activities or contract-based 
research interactions. 

• It is striking given the policy emphasis on spatial links 
that so few companies (less than one in ten) cite the 
absence of a local university as an important constraint. 

• High-tech manufacturing appears as the most constrained 
sector on each of the 12 constraint dimensions, with 
the notable exceptions of lack of experience and lack of 
university interest which tend to be least frequently cited. 
This is consistent with their higher level of interactions 
that may predispose them to more frequently encounter 
constraints and learn from interactions.
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15. Sources of knowledge for innovation 

• Universities were used as a knowledge source by around 70% of 
companies in both periods, ranking them in the middle of the list of 
sources used. 

• The proportion of companies citing universities as a highly important 
source of knowledge for innovation almost doubled from 6.5% to 12%. 
In the manufacturing sector, the percentage grew from 4.4% to 11.3% 
and in the wholesale, retail and hotel trades from 5.2% to 13.6%. 

14. Changes 2009-2021: Progress in the face of adversity

14.1. Interaction activity

• There was a significant increase in people- and problem-solving 
interactions for the two smallest size classes (1-9 and 10-49 
employees). There was no change in the medium and large 
company groupings. 

• There was no change in commercialisation in terms of 
licensing or spin-out interactions in any size class, although 
for commercialisation as a whole, including use of academic 
publications, there were significant falls in the two smallest size 
classes. 

• Community-based activities fell for micro, small and medium-sized 
companies with no change for the largest. 

Overall, these results imply that the largest companies have maintained 
their overall interaction propensity over the past decade and a 
half, while micro- and small-sized companies have increased their 
propensity. Within that, the latter group of firms have increased their 
people- and problem-solving interaction propensity and decreased 
their overall commercialisation interactions. The largest firms exhibit 
stability across all interaction modes. 

14.2. Constraints faced by interactors

• The ranking of constraints was very similar in both years and for all 
sizes and sectors and innovating and non-innovating companies. 

• Lack of internal resources, difficulty in finding partners, lack of 
regional programmes that encourage interactions, and insufficient 
benefits persisted at the top of the rankings in both periods.

14.3. Reasons for non-interaction 

• In the micro and small groups, a higher proportion of companies in 
2021 than in 2009 stated that they had tried and failed in the past as 
a reason for not interacting. This may reflect increased interaction 
attempts since interaction activity in the micro and small groups 
grew between these years.

• There was a general decline, across all non-interacting companies, 
in the percentage believing that university interactions were not 
relevant for them. This suggests an increasing awareness amongst 
companies over time of the potential usefulness of such interactions 
to their business. 

• The proportion of non-interactors citing lack of information on 
how to go about interacting and lack of information on benefits 
are typically the two highest ranked reasons in all size classes, 
sectors and innovator groups, and frequently statistically 
significantly so. 

• There was no change in the proportion of non-interactors citing 
expensiveness as a reason for no interaction across size classes, 
and this remained the second lowest factor, cited by around a 
quarter of respondents.  

12.  R&D and University Interactions: 
Crowding in not crowding out

• Around a third of companies have some 
R&D activities linked to interactions with 
universities. 

• Interaction-linked R&D efforts tend 
to focus on applied rather than basic 
research, or experimental development. 

• Among R&D performing companies, more 
than five times as many respondents 
indicated that working with universities 
increased their internal R&D efforts rather 
than decreased it. This suggests that 
university R&D-related interactions do not 
crowd out private sector R&D but help 
to support, sustain, and extend private 
sector R&D efforts. 

13.  Covid-19 and interaction activity: 
Adversity and its impact 

• More than a third of companies reported 
that Covid-19 had impacted their 
interactions. The most prevalent impacts 
were difficulty in forming new interactions 
with universities, delaying existing 
projects, and stopping existing projects. 

• These destructive impacts were 
much more prevalent than productive 
impacts such as new Covid-19-related 
collaborations and new ways of 
collaborating on non-Covid-19 matters. 

• There is some evidence that the 
negative impacts persist but decrease in 
magnitude as company size increases, 
perhaps suggesting that larger firms were 
more resilient to the shock. 

• Larger companies are more likely to 
have rationalised and refocused their 
interactions than smaller companies, with 
a potentially adverse effect on the overall 
extent of their interaction activity and its 
geographical pattern. 
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CHAPTER 1

Introduction: The macroeconomic 
context and trends in business 
innovation and business-university 
knowledge exchange  
2005-2021



1.1 Introduction

This report presents the results of an online survey of UK companies which took place in 2020-2021. The survey was 
designed to set out and assess the extent and nature of company knowledge exchange interactions with the university 
sector. It covers the three-year period ending in March 2020, prior to the Covid-19 pandemic. It also includes questions 
relating to the subsequent impact of the pandemic on knowledge exchange. The survey covers companies in all sectors, 
regions and countries of the UK and the full range of employment sizes from micro-firms employing less than 10 people to 
the largest public listed corporations. 

The survey is the fourth in a series covering academic and business perspectives on UK university-industry knowledge 
exchange. Two of the series focus on academic perspectives and two analyse business perspectives. The first two surveys 
in the series took place in 2008/2009 and covered interaction activity in the preceding three-year period. One of these 
involved a postal survey of UK companies with 5 or more employees in all sectors, regions, and countries of the UK (Hughes 
and Kitson 2013). The other was an online survey of all academics in all universities and academic fields in the UK (Hughes 
and Kitson 2012). The third survey took place in 2015 (Hughes et.al. 2016) and repeated the online academic survey of 2009. 
The fourth survey, reported here, completes a unique series of national data gathering exercises. They enable a detailed 
picture to be drawn of the evolution of knowledge exchange university-business interactions in the UK over a decade and a 
half, seen both from the perspectives of business and academia.

This report is organised as follows. In the remainder of this chapter, using a variety of official statistics, we provide a brief 
overview of trends in the macroeconomic background to the surveys over the period 2005-2020 and of changes in university 
innovation-related interaction activity, and of university income generation from knowledge exchange. 

Chapter 2 provides a description of the sampling process for the 2021 survey and the principal characteristics of 
the achieved survey sample. It also provides a description of the standard ways in which we analyse variations in 
knowledge exchange activity by size of company, by sector and by innovation activity of the respondents. It also sets 
out the statistical tests used throughout the report to establish the statistical significance of any differences we uncover 
between these various classifications of companies. Chapter 3 provides a detailed analysis of the nature and extent 
of business-university interactions. Following the previous surveys, this groups interactions into 4 broad categories: 
commercialisation, people-based, problem-solving, and community-based interactions. Chapter 4 provides an analysis 
of variations in the geography of interactions whilst Chapter 5 analyses the mode of initiation of interactions and the 
distribution of interactions across types of universities and different academic fields. Chapter 6 turns attention to an 
analysis of the motivation for, and success of, interactions. It also analyses the sample companies’ assessment of their 
capacity to acquire university-based knowledge and apply it in their business. Chapter 7 focuses on perceived constraints 
affecting knowledge exchange interactions. It also provides an analysis of the reasons given for non-interaction by those 
firms that reported no university interactions in the survey period. Chapter 8 looks at the role of universities as a source 
of knowledge for innovation activity as well as at the nature, extent, and effect on company internal R&D activity of their 
university-related R&D. Chapter 9 analyses the impact of Covid-19 on the nature and extent of university knowledge 
exchange activity by the sample companies. In Chapter 10, we construct a matched sample of companies drawn from 
the 2009 and 2021 company surveys and use it to analyse changes over time in the incidence and breadth of interaction 
activity; the role of universities as a source of information for innovation; the mode of initiation of interactions; and the 
factors affecting non-interaction. 

Finally, a Technical Annex reviews the sampling process, selection, and response bias tests and sets out the classifications 
of universities, disciplinary fields, and sectors used in the analytical chapters of the report. 

1.2 The macroeconomic background to, and trends in, business-university knowledge exchange 2005-2021

Exhibit 1 shows the movement in real GDP and hours worked from 2005 Q1 to 2021 Q1. This exhibit shows the 
extraordinary conditions in which the current survey was conducted. The 2009 survey also took place in the midst of a 
serious economic downturn occasioned by the aftermath of the financial crisis. As a comparison, Exhibit 2 and Exhibit 
3 show the Covid-19 downturn was significantly worse. To try and avoid the Covid-19 recession from dominating the 
survey responses, we asked about the three-year period prior to March 2020. We discuss the potential implications of this 
macroeconomic context for the survey responses in the next chapter and in Chapter 10, where we compare responses to 
the 2008/2009 and 2020/2021 surveys.
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Exhibit 1: GDP-hours worked 2005-2021
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Exhibit 2: Economic indicators 2017-2021
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Exhibit 3: Economic indicators 2005-2008

Gross Domestic Product index: chained volume measures: Seasonally adjusted
LFS: Total actual weekly hours worked (millions): UK: All: Seasonally adjusted
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Business-university interactions are frequently identified as crucial pillars in driving innovation, productivity, and economic 
growth. Innovating firms are also known to be more likely to seek out and to be involved in knowledge exchange interactions 
with universities. Thus, higher levels of innovation have a two-way supply and demand effect on university knowledge 
exchange interactions. 

Exhibit 4 shows evidence on the extent of process and product innovation drawn from successive waves of the biennial UK 
Harmonised Community Innovation Survey (CIS). Evidence is shown separately for large (over 250 employees) and for small 
and medium-sized firms (10-249 employees).

Exhibit 4: Economic indicators 2005-2008
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Process innovation for both groups rose from 2010 to 2016 but fell thereafter. Product innovation rose after 2012 but also 
fell. This fall was more significant than for process innovation. By 2016-18 the incidence of product innovation had fallen 
to a lower level than 2008-10 for both large and small firms. Other things being equal this may have led to a decline in the 
demand for knowledge interactions to support innovation and hence an overall downward effect on such activities. 
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Exhibit 5, also drawn from the CIS survey database, provides more direct evidence on this score. It shows the proportion of 
business collaborations by innovating firms that involved university partners. This data is not available for 2008-10 but for 
the periods after that there is a small but steady rise in that share from 20% to 23%, albeit within a declining incidence of 
innovative activity. The exhibit also shows the percentage of innovative businesses citing universities as an important source 
of information for innovation. This also grew over the period but at very low levels from 2% to 3% from 2006-2008 to 2016-
2018. 

Exhibit 5: Universities as collaborators and important sources of information for innovation 2008-2018
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Universities are thus only one part of a complex network of sources of information in the overall innovation system. This is 
illustrated in Exhibit 6 which shows the percentage of businesses rating various factors as important sources of information 
in 2016-2018 where universities rank low on the list. This finding is common to all countries for which such data are 
collected. It reflects the complex nature of the innovation process and the intimate role played by buyers and suppliers and 
the company itself in the innovation journey. Moreover, as we shall see in the current report, and has been shown in our 
previous surveys of both academics and businesses, innovation motives are only one part of a wider set of reasons for 
business-university interactions.

Exhibit 6: Sources of information for innovation cited as highly important: CIS 2016-18
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This broader perspective is explored in Exhibit 7, Exhibit 8, and Exhibit 9 using data on university income generated from 
business interactions. These exhibits draw on data generated by the periodic Higher Education Statistics Agency (HESA) 
analysis of university returns to their Higher Education Business Interaction Survey (HEBCIS). The data have been compiled 
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into a consistent time series and kindly provided to us by Tomas Ulrichsen, Director of the Policy Evidence Unit for University 
Commercialisation and Innovation (UCI) at Cambridge. We have converted the series to 2020-21 constant prices using 
the GDP market price deflator. The data includes income from a wide range of interaction activities: intellectual property, 
continuing professional development (CPD), contract research, consultancy, and the use of university facilities and 
equipment. 

Exhibit 7 shows that overall income from all sources combined was on a rising trajectory in real terms from 2004-2020 but 
with significant reversals in the years following the financial crisis of 2007-2008 and in the Covid-19 pandemic period. The 
latter was true for both large businesses and for SMEs. 

Exhibit 7: Income from business (£,000) 2019-2020 prices
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Exhibit 8 and Exhibit 9 show the breakdown of total income by the type of income generating interaction in 2008-2009 and 
2019-2021, respectively. Around half of the income generated in both years is from contract research. In 2008-2009, around 
18% came from consultancy and a similar proportion from CPD. The share of both declined over time so that by 2019-2020 
they accounted for 10% and 14% respectively. The gap was made up by income from intellectual property which more than 
doubled from 6% to 15% and by a smaller increase from 8% to 11% in income from access to facilities and equipment. 

Exhibit 8: Total university income from business 
interactions 2008-2009 by type of interaction 
(£,000), 2019-2020 prices

  Contract Research ............................................................ 50%
 Consultancy ..................................................................... 18%
 Facilities and Equipment .................................................... 8%
 Continuing Professional Development  ............................ 18%
 Intellectual Property ........................................................... 6%

Exhibit 9: Total university income from business 
interactions 2019-2020 by type of interaction 
(£,000) 2019-2020 prices

  Contract Research ............................................................ 50%
 Consultancy ..................................................................... 14%
 Facilities and Equipment .................................................. 11%
 Continuing Professional Development  ............................ 10%
 Intellectual Property ......................................................... 15%
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1.3 Summary

The 2021 survey took place during a severe recession resulting from the Covid-19 pandemic and the lockdown that it led 
to. The years prior to the survey had seen a substantial fall in innovation activity, although those firms which continued 
to innovate were involved in a rising share of collaborations involving universities. Although, in keeping with a well-known 
feature of the innovation landscape, universities were relatively rarely quoted as an important source of information 
for innovation, the share of innovators collaborating with universities rose. Moreover, when a wider perspective beyond 
innovation related interactions is adopted, the data reveal that during the Covid-19 pandemic period there was a rising 
amount of income from diverse interactions. This was true for large, medium, and small-sized businesses. In keeping with 
this wider perspective, and following our earlier surveys, we adopt a broad approach to interactions in an attempt to capture 
the full range of business-university interaction modes, including but going beyond those relating to innovation alone. 
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CHAPTER 2

The characteristics 
of the survey sample



2.1 Introduction

In this chapter we set out the survey process and summarize the characteristics of the achieved sample in terms of size, 
sector, geographical location, innovation activity, and R&D expenditure. In doing so, we introduced the aggregated groupings 
of the sample in terms of size, sector, geographical region, and innovative activity, that we use throughout the report when 
analysing variations in responses across company characteristics. Finally, we discuss the tests of statistical significance 
that we use throughout the report. 

2.2 The survey process

The sampling frame for the survey consisted of all active UK registered companies in all sectors in the FAME online 
database of companies which met our target size of 10 or more employees and reported a senior director’s email address. 
There were over 90,000 such companies. For a small number of around 100 of the largest R&D intensive companies which 
did not report email addresses in FAME, we obtained email information through personal contacts available through NCUB 
and other personal sources. 

The web-based survey took place between November 2020 and May 2021 and involved nine randomized waves of 
approximately 10,000 companies per wave plus a smaller concluding “mop up” wave. Each sampling frame contact was 
emailed an initial personalised letter with a unique link to the survey instrument. The survey instrument was designed using 
the REDCap Survey platform software and located on the secure REDCap server at the University of Cambridge. The initial 
invitation was followed by up to four prompts each a week apart. 

The final achieved sample analysed in this report was 3,823 companies; representing a response rate of 4.4% achieved in the 
very testing circumstances of the Covid-19 pandemic. Although our target cut-off for employment size was 10, the variability 
in size between accounting years, and the need to estimate some employment data where company accounts data were not 
available, meant that a small percentage of the sample (7.6%) employed less than 10 people. 

A full sample bias analysis is reported in the Technical Annex to this report. This covers biases which may have arisen in 
selecting only companies with email addresses for the sampling frame, as well as biases in responses to the survey itself. 
We report the main findings of the response bias analysis here. 

The response rate of 4.4% varied little by size of company but was slightly lower for companies employing over 25 people 
than for those employing less. The resulting difference in size between the achieved sample and the sampling frame was 
statistically significant due to the large sample sizes involved but was economically insignificant. Thus, the median company 
employment size in the sampling frame was 27 compared to 25 in the achieved sample. Similar results hold for comparisons 
using median turnover and R&D (see Technical Annex). An analysis of responses to successive prompts revealed no 
evidence of a bias towards respondents across a wide range of interactions except for commercialisation. This tended to 
be less frequently reported by respondents after the initial invitation letter, though even here the fall off was uneven and was 
reversed in response to the third prompt.

There were variations in response rates across the 15 sectors into which we grouped our respondents (see Technical 
Annex). In 8 cases, the response rate fell between 4% and 5% but there were quantitatively significantly higher response rates 
in Information Computing and Technology (5.5%); and Professional, Scientific and Administrative Services (5.7%), both of 
which are relatively large sectors; as well as in the much smaller Arts and Recreation sector (5.7%). The lowest response rate 
was 2.6% in Construction. Taken together, these differences might be expected to bias interaction upwards in the sample 
compared to the sampling frame as whole. This must be borne in mind in interpreting the findings for the sample as whole. 
Where this bias is less relevant, we provide analyses cross-cut by aggregated sector.

There were also variations in response rate by region and country, although these were quantitatively smaller than those 
by sector (see Technical Annex). In 8 of the 12 groupings the response was between 4% and 5% which included the 
response rates for Wales and Scotland. The rest of the groupings were lower with the lowest (2.9%) occurring in Northern 
Ireland. This must be borne in mind when interpreting the results for the sample as a whole. The relatively small absolute 
sample numbers produced for regions with lower company populations and response rates means that for cross sectoral 
comparisons we combine Northern Ireland, Wales, and Scotland into a single group and English regions into broader 
aggregations. This is discussed further in the next section. 

2.3 The sample by industrial sector and employment size

Exhibit 10 shows the distribution of the achieved sample by sector and size. There is very broad sectoral coverage, with 
service sectors accounting for over 65% of the sample and manufacturing for over 16%. Over 62% of the sample are in the 
small employment size range of 10-49 workers, 22% are medium sized, almost 10% are large companies employing over 
250 workers, and 8% are in the micro category. 

The sample is not intended to be a representative sample. The extreme skewness of the size distribution of UK businesses is 
shown in the final two rows of Exhibit 10. Over 80% of businesses employ less than 10 people and 0.6% more than 250. Even 
if we restrict attention to businesses employing at least 10 people, only 3% employ more than 250. Our sample, therefore, 
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deliberately over-represents medium and larger business in order to provide usable sample sizes for statistical analysis. 
Statements about the whole business population would require weighting our results which can be done but was beyond the 
scope of this report. 

Exhibit 10: The distribution of sample companies (by sector and size)

Employment size class

Sector All Micro 
1-9

Small 
10-49

Medium 
50-249

Large 
250+

Number % % % % %

Agriculture, mining & utilities 92 2.41 5.4 64.1 19.6 10.9

Manufacturing 628 16.43 5.9 58.8 26.6 8.8

Construction 226 5.91 5.3 65.5 23.9 5.3

Retail & wholesale 459 12.01 9.2 65.4 17.6 7.8

Transportation 95 2.48 3.2 49.5 34.7 12.6

Accommodation & food 98 2.56 7.1 59.2 21.4 12.2

ICT 391 10.23 9.2 66.2 18.9 5.6

Financial & insurance 186 4.87 7.0 48.4 23.7 21.0

Real estate activities 84 2.2 17.9 58.3 14.3 9.5

Professional & scientific services 587 15.35 8.0 64.9 20.4 6.6

Administrative & support services 378 9.89 7.1 64.3 20.6 7.9

Education 136 3.56 7.4 57.4 25.7 9.3

Health & social work 163 4.26 7.4 55.2 27.6 9.8

Arts & recreation 134 3.51 10.4 65.7 17.2 6.7

Other service activities 166 4.34 7.3 69.1 20.0 3.6

All sectors: Number 3823 292 2373 838 320

All sectors: % 100 7.6 62.1 21.9 8.4

UK business population* 100 81.9 14.9 2.6 0.6

UK business population with >10 employees* 100 82.7 14.2 3.1

*Calculated from: Department for Business Enterprise and Industrial Strategy (2020). Business population estimates for the UK and the Regions 2020, Tables: 11-19.

Exhibit 11 aggregates these groups into 5 broad sectors in terms of technological intensity. We distinguish two sectors 
within manufacturing, and three sectors within the services and non-manufacturing sectors. These aggregations are based 
on UK Office of National Statistics and OECD criteria. The constituents of each group and the nature of the classification 
criteria are set out in the Technical Annex to this report. Over 70% of the sample fall into technology intensive sectors with 
16% in manufacturing, over 25% in ICT professional and scientific services, and over 18% in other high knowledge intensive 
services. We use these 5 groupings throughout the report when analysing variations in responses by sector.
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Exhibit 11: The distribution of sample companies (by technology intensive and other sectors)

Sector Number %

High-technology manufacturing 199 5.2

Low-technology manufacturing 429 11.2

ICT, professional and scientific services 978 25.6

Other high knowledge intensive services 711 18.6

Less KI intensive service and non-manufacturing sectors 1506 39.4

All sectors 3823 100.0

2.4 The sample by geographical location 

Exhibit 12 shows the geographical breakdown of the achieved sample. There is coverage of every country and English 
region of the UK, but low percentages of the sample are to be found in the North East, Wales and Northern Ireland. Over 37% 
of the sample are from London and the South East. For the analytical purposes of this report, we aggregated the sample into 
the broader groupings shown in Exhibit 13. These are used in all subsequent analyses of spatial variation in responses and 
in Chapter 4 which focuses on geographical patterns of interaction and knowledge exchange. 

Exhibit 12: The distribution of sample companies (by country and regions of England)

Region & country Number %

England of which: 3368 88.1

London 803 21.0

South West 326 8.5

South East 610 16.0

East 450 11.8

West Midlands 264 6.9

East Midlands 227 5.9

North West 306 8.0

Yorkshire and the Humber 284 7.4

North East 98 2.6

Northern Ireland 57 1.5

Scotland 280 7.3

Wales 118 3.1

All countries 3823 100
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Exhibit 13: The distribution of sample companies by aggregated country and regions of England

Aggregated region and country Number %

London 803 21.0

South (South West, South East, East) 1386 36.3

Midlands (East and West) 491 12.8

North (North West Yorkshire and the Humber, North East) 688 18.0

Northern Ireland, Scotland and Wales 455 11.9

All countries and regions 3823 100

2.5 The sample by innovation activity

Exhibit 14 reports the responses to the suite of three innovation questions asked in the survey. These questions asked, 
respectively, whether the respondent had introduced a new product, process, or logistics innovation in the three years prior 
to March 2020. The exhibit shows the responses for the whole sample and then broken down by size. There is a statistically 
significant tendency for all forms of innovation activity to increase with company size, but even among the micro firms 
nearly 30% of respondents introduced at least one product innovation and over 36% introduced at least one of any kind of 
innovation. 

Exhibit 14: The distribution of sample companies (by innovation activity

Number answering 
innovation questions

% Product 
innovation 

% Process 
innovation 

% Logistics 
innovation 

% Any innovation

All* companies 2888 47.1 35.6 15.4 54.7

Micro 0-9 230 29.1 23.0 10.4 36.5

Small 10-49 1811 44.8 31.8 13.2 51.8

Medium 50-249 610 53.9 44.4 18.0 63.0

Large 250+ 237 63.7 54.9 30.0 73.0

** ** ** **

*All companies answering the relevant innovation questions.
** Statistically significant difference at the 5% level (Kruskal-Wallis test). 

In the analysis of variations in interaction across companies we use two broad groupings based on these responses. 
Innovators are those who introduced at least one of any of the three kinds of innovation identified in Exhibit 14 and non-
innovators are the rest of the sample.

2.6 The sample by R&D expenditure

Finally, in Exhibit 15 we present data on the distribution of R&D activity by size and sector. Just over 46% of the sample said 
that they had carried out R&D in the three-year period ending in March 2020. This percentage was, predictably, lowest in 
micro companies (36%) and was over 50% in the medium and large company categories. In sectoral terms, the proportion 
of companies reporting R&D activity was, as might be expected, highest in manufacturing (72%) and information and 
computing technology (70.6%).
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Exhibit 15: The distribution of R&D activity in sample companies (by size and sector)

Sector Number % with R&D

All* companies 2778 46.1

Micro 1-9 223 36.3

Small 10-49 1745 44.8

Medium 50-249 587 51.6

Large 250+ 223 52.5

Sector

Agriculture, mining, & utilities 75 54.7

Manufacturing 479 72.4

Construction 162 39.5

Retail and wholesale 331 36.9

Transportation 63 23.8

Accommodation & food 72 18.1

ICT 282 70.6

Financial & insurance 142 31.0

Real estate activities 62 24.2

Professional & scientific services 428 48.1

Administrative & support services 267 40.4

Education 88 26.1

Health & social work 117 20.5

Arts & recreation 93 23.7

Other service activities 116 32.8

All sectors: 2777

*All companies answering the relevant question.  

2.7 Statistical testing

In the following chapters we analyse the data arising from the survey for the sample as a whole, and then split into the 
standard size, sector, and innovation categories described above. In Chapter 4 we similarly use the geographical aggregation 
described earlier. To test for the statistical significance of any differences we observe, we use the non-parametric Mann-
Whitney test for the two-group innovation crosscut. For the multiple category size, sector, and regional cross cuts we 
use the non-parametric Kruskal-Wallis test. Wherever the Kruskal-Wallis test shows a statistically significant variation, 
we supplement it by the Dunn test which carries out pairwise tests of the several groups to identify which groups are 
statistically significant from each other. 

Rarely, where tests of mean values are carried out, we use, where statistically appropriate, the standard t test, or where the 
sample variances are unequal, the Welch-Aspin test. On these occasions, we use a standard ANOVA analysis for the multi-
group sector and size group analyses.
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In Chapter 10 we are concerned solely with testing for differences between survey responses in our matched sample of 
companies drawn from the 2008-2009 and 2021 surveys. For all these pairwise comparisons, we use a Z-test of differences 
in proportions. We set 5% as the acceptable significance level in all our tests. This is shown by two asterisks in all the 
Exhibits which follow. Because the Dunn test involves a large number of pairwise tests, it is difficult to present compactly in 
each table. In this report, we therefore, where relevant, refer in the text to significant results from the Dunn test.

2.8 Conclusion

• The overall sample response rate was 4.4%. 
• The survey has a high proportion (62%) of companies in the small category employing between 10 and 49 staff, and over 

30% of the sample employ over 50 people. 
• Response biases in terms of employment, turnover and R&D are of inconsequential magnitude. 
• There were some variations in response rates across regions and countries, and sectors. In the former case this requires 

some grouping to ensure larger sample sizes for analysis. 
• The sample has a comprehensive coverage of sectors and regions and countries of the UK. 
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CHAPTER 3

Interaction modes: 
Numbers and frequency



3.1 Introduction

Knowledge exchange between universities and the business community involves a wide range of mechanisms. Although 
there is often a focus on commercialisation mechanisms, these are only a narrow part of the spectrum of knowledge 
exchange which includes multiple modes and many disciplines including the social sciences and the humanities (Hughes 
and Kitson, 2012). To identify the range and patterns of knowledge exchange between businesses and universities, our 
survey inquired about the modes of interaction in four broad categories: commercialisation, people-based, problem-solving, 
and community-based (Hughes and Kitson 2012). Exhibit 16 provides a visual overview of the scale and range of these 
interactions, each of which is discussed in detail in the succeeding sections of this chapter.

Exhibit 16: Interactions with universities by activity type (% of firms)
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3.2 Commercialisation activities

3.2.1 Propensity and frequency to interact by employment size
The propensities to engage with a variety of commercialisation activities (including using academic publications) by 
company employment size are shown in Exhibit 17. Overall, 24% of firms engage in commercialisation interactions, although 
there is distinct variation by firm size: 38% of large firms use commercialisation interactions compared with only 18% of 
micro firms. The mode of interaction that was most frequently used was the use of academic publications – 19% of all firms 
and 34% of large firms. Collaborating with a university spin-out was undertaken by 9% of all firms and 15% of large firms. The 
mode of interaction that was least frequently used was licensing which was only used by 2% of all firms.

Exhibit 17 also shows the high-frequency interactors, here classified as companies undertaking an interaction activity 11 or 
more times. High-frequency interaction was most prevalent with the use of academic publications: 44% of those using this 
form of interaction were high-frequency interactors – with the share of firms increasing with the size of firm. Conversely, only 
10% of firms engaged in licensing and 8% who were collaborating with a spin-out were high-frequency interactors.

Exhibit 17: Interaction with commercialisation activities by company employment size -  
Propensity and frequency of engagement (% of companies)

All 1-9 10-49 50-249 250+

Using academic publications 19.1 13.2 17.0 22.3 33.5 **

Collaborating with spin-out 8.7 7.0 7.9 9.8 14.5 **

Licensing 2.0 0.0 1.4 2.2 8.1 **

Number of companies 3077 243 1940 646 248

% one or more interactions 23.6 18.1 21.2 27.6 37.5

% no interaction activities 76.4 81.9 78.8 72.4 62.5

% of companies selecting an interaction activity 11 or more times

All 1-9 10-49 50-249 250+

Using academic publications 43.8 20.0 20.1 28.6 43.8 **

Collaborating with spin-out 7.8 0.0 8.5 11.1 2.8

Licensing 9.7 0.0 0.0 14.3 20.0 **

Number of companies 727 44 412 178 93

3.2.2 Propensity and frequency to interact by industrial sector
Exhibit 18 shows the propensities to engage with a variety of commercialisation activities by industrial sector. The share of 
firms that engaged in at least one form of interaction was, in order: 35% of high-tech manufacturing; 34% of ICT, professional 
and scientific services; 24% of other knowledge intensive services; 22% of low-tech manufacturing; and 15% of other services 
and non-manufacturing. The proportions of high-interactors are also shown in Exhibit 18, with high-frequency interaction 
in the use of academic publications most prevalent in high-tech manufacturing (38%) and ICT, professional and scientific 
services (26%). 

Overall, the data suggest a higher frequency of use of commercial interactions in knowledge-intensive sectors 
(manufacturing and services) but the use of such interactions was still prevalent in other sectors.  
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Exhibit 18: Interaction with commercialisation activities by sector -  
Propensity and frequency of engagement (% of companies)

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

Using academic publications 19.1 29.5 15.1 28.5 20.3 12.2 **

Collaborating with spin-out 8.7 17.3 10.9 12.9 6.7 5.1 **

Licensing 2.0 7.5 2.0 3.5 1.2 0.6 **

Number of companies 3077 173 350 778 567 1209

% one or more interactions 23.6 35.3 22.3 34.4 24.2 15.1

% no interaction activities 76.4 64.7 77.7 65.6 75.8 84.9

% of companies selecting an interaction activity 11 or more times

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

Using academic publications 22.6 37.3 17.0 25.7 23.5 14.2 **

Collaborating with spin-out 7.8 3.3 0.0 6.0 13.2 14.5 **

Licensing 9.8 15.4 0.0 11.1 0.0 14.3

Number of companies 727 61 78 268 137 183

3.2.3 Propensity and frequency to interact by innovation activity
The propensities to engage with a variety of commercialisation activities by innovation activity are shown in Exhibit 19. 
Overall, 32% of innovating firms engage in research interactions compared to 14% of non-innovating firms. Innovating firm 
use all the commercialisation interactions more frequently than non-innovating firms. Furthermore, as shown in Exhibit 19, 
innovating firms are more likely to be high-frequency interactors compared to non-innovating firms, with the exception of 
collaborating with a spin-out (although these results are not statistically significant).

Exhibit 19: Interaction with commercialisation activities by innovation -  
Propensity and frequency of engagement (% of companies)

% of companies selecting an 
interaction activity 11 or more times

All Yes No All Yes No

Using academic publications 19.5 26.7 10.9 ** 22.1 23.2 18.8

Collaborating with spin-out 8.8 12.3 4.6 ** 7.3 6.4 10.3

Licensing 2.0 3.2 0.6 ** 8.8 10.2 0.0

Number of companies 2787 1518 1269 664 481 183

% one or more interactions 23.8 31.7 14.4

% no interaction activities 76.2 68.3 85.6
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3.3 People-based activities 

3.3.1 Propensity and frequency to interact by employment size
The propensities to engage in people-based knowledge exchange activities by employment size are shown in Exhibit 20. 
Overall, 45% of firms engage in people-based interactions, although there is a variation by firm size: 63% of large firms 
use people-based interactions compared to 35% of micro firms. The mode of interactions that were most frequently used 
were: conference attendance (24% of all firms); network participation (21%); student projects and placements (17%); 
training employees (15%); and invited lectures and brainstorming (15%). As with all interactions, the propensity to use these 
knowledge exchange mechanisms increases with firm size (statistically significant in nine of the ten forms of people-based 
interactions).

Exhibit 20 also shows the high-frequency interactors, here classified as companies undertaking an interaction activity 11 or 
more times. High-frequency interaction was most prevalent with network participation, with 26% of those using the form 
of interaction being high-frequency interactors – followed by conference attendance (20%) and sitting on advisory boards 
(18%). As with people-based interactions in general, the propensity to be a higher-frequency interactor increases with firm 
size (statistically significant in seven of the ten forms of interaction). 

Exhibit 20: Interaction with people-based activities by company employment size -  
Propensity and frequency of engagement (% of companies)

All 1-9 10-49 50-249 250+

Conference attendance 23.6 16.4 20.8 28.0 40.0 **

Network participation 21.0 17.2 17.7 25.1 38.5 **

Student projects/placements 16.9 10.3 14.9 21.3 27.8 **

Training employees 15.4 9.5 12.9 19.0 31.1 **

Invited lectures/brainstorming 15.0 8.4 13.9 17.2 23.3 **

Studentship sponsoring 9.6 6.9 7.7 11.1 23.0 **

Entrepreneurship education 5.7 6.5 5.3 5.5 8.1

Advisory boards 5.2 1.5 4.1 6.2 15.2 **

Standard setting forums 4.5 3.4 3.2 6.2 11.1 **

Curriculum development 4.3 2.7 3.3 5.6 10.4 **

Number of companies 3307.0 262.0 2079.0 696.0 270.0

% one or more interactions 45.0 35.1 41.8 51.4 63.0

% no interaction activities 55.0 64.9 58.2 48.6 37.0

% of companies selecting an interaction activity 11 or more times

All 1-9 10-49 50-249 250+

Conference attendance 19.8 16.7 16.2 20.6 34.6 **

Network participation 25.5 20.5 22.3 27.4 36.1

Student projects/placements 12.2 7.7 9.0 13.4 25.0 **

Training employees 16.6 8.3 13.0 18.2 28.2 **

Invited lectures/brainstorming 14.2 14.3 11.3 12.9 30.0 **

Studentship sponsoring 12.1 6.3 8.3 8.2 28.8 **

Entrepreneurship education 17.0 23.5 13.9 11.1 38.1

Advisory boards 18.1 0.0 12.3 22.0 27.5

Standard setting forums 13.7 37.5 3.1 5.1 42.9 **

Curriculum development 11.9 14.3 10.8 8.1 19.2 **

Number of companies 1455.0 90.0 854.0 347.0 164.0

% one or more interactions

% no interaction activities
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3.3.2 Propensity and frequency to interact by industrial sector
The propensities to engage in people-based knowledge exchange activities by industrial sector are shown in Exhibit 21. The 
share of firms that engaged in at least one form of interaction was, in order: 59% of high-tech manufacturing; 57% of ICT, 
professional and scientific services; 51% of other knowledge intensive services; 37% of low-tech manufacturing; and 35% 
of other services and non-manufacturing. The proportions of high-frequency interactors are also shown in Exhibit 21, with 
the propensity to be high-frequency interactors being most prevalent in the following people-based mechanisms in other 
knowledge intensive services: sitting on advisory boards (46% of those using the form of interaction were high-interactors); 
conference attendance (40%); and entrepreneurship education (38%).

Exhibit 21: Interaction with people-based activities by sector -  
Propensity and frequency of engagement (% of companies)

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

Conference attendance 23.6 31.9 12.6 33.5 29.1 16.6 **

Network participation 21.0 32.4 13.4 28.6 23.2 15.6 **

Student projects/placements 16.9 26.9 16.1 22.0 19.2 11.5 **

Training employees 15.4 26.9 14.2 16.9 15.6 13.1 **

Invited lectures/brainstorming 15.0 16.5 5.9 23.7 19.2 9.8 **

Studentship sponsoring 9.6 20.3 8.3 13.3 5.7 7.9 **

Entrepreneurship education 5.7 4.4 3.8 8.1 5.9 4.7 **

Advisory boards 5.2 13.2 3.8 6.9 6.1 3.1 **

Standard setting forums 4.5 8.2 2.4 6.3 4.6 3.4 **

Curriculum development 4.3 7.7 1.3 5.1 6.9 2.9 **

Number of companies 3307 182 373 836 609 1307

% one or more interactions 45.0 58.8 37.0 57.4 50.6 34.9

% no interaction activities 55.0 41.2 63.0 42.6 49.4 65.1

% of companies selecting an interaction activity 11 or more times

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

Conference attendance 19.8 20.7 19.7 15.2 39.7 10.9 **

Network participation 25.5 26.1 30.6 20.6 31.6 20.8

Student projects/placements 12.2 11.4 20.5 7.5 20.4 3.5 **

Training employees 16.6 14.8 22.0 15.2 25.5 6.5

Invited lectures/brainstorming 14.2 13.3 17.0 11.2 25.9 10.0

Studentship sponsoring 12.1 11.7 11.8 8.2 32.4 3.4 **

Entrepreneurship education 17.0 13.8 20.0 18.3 37.5 7.1

Advisory boards 18.1 12.7 11.4 13.2 45.8 21.4 **

Standard setting forums 13.7 12.8 14.8 11.9 28.6 0.0

Curriculum development 11.9 9.5 7.7 17.1 14.3 20.0

Number of companies 1455 105 132 473 302 443

% one or more interactions

% no interaction activities

29



3.3.3 Propensity and frequency to interact by innovation activity
Exhibit 22 shows the propensity to engage with the variety of people-based activities by innovation activity. Overall, 52% of 
innovating firms engage in people-based interactions compared to 37% of non-innovating firms. Innovating firms cite using 
all of the people-based interactions more often than non-innovating firms (and all interactions are statistically significant). 
Furthermore, as shown in Exhibit 22, innovating firms are more likely to be high-frequency interactors compared to non-
innovating firms although this is only statistically significant for conference attendance and studentship sponsorship.

Exhibit 22: Interaction with people-based activities by innovation -  
Propensity and frequency of engagement (% of companies)

% of companies selecting an 
interaction activity 11 or more times

All Yes No All Yes No

Conference attendance 24.2 30.2 16.9 ** 19.6 22.2 14.3 **

Network participation 21.2 25.6 15.9 ** 25.5 26.9 22.8

Student projects/placements 17.5 20.7 13.6 ** 12.6 11.5 14.5

Training employees 15.2 18.6 11.1 ** 16.5 16.8 16.1

Invited lectures/brainstorming 15.6 18.0 12.7 ** 13.9 15.8 10.6

Studentship sponsoring 9.7 13.4 5.3 ** 12.1 14.6 4.5 **

Entrepreneurship education 6.1 7.8 4.0 ** 16.8 19.0 11.8

Advisory boards 5.5 7.1 3.6 ** 18.2 18.5 17.4

Standard setting forums 4.7 6.0 3.0 ** 13.7 14.9 10.8

Curriculum development 4.4 5.5 2.9 ** 10.7 13.3 5.3

Number of companies 2846 1555 1291 1278 806 472

% one or more interactions 45.3 52.2 37.0

% no interaction activities 54.7 47.8 63.0

3.4 Problem-solving activities

3.4.1 Propensity and frequency to interact by employment size
Exhibit 23 shows the propensities to engage in problem-solving knowledge exchange activities by employment size. Overall, 
30% of firms engage in problem-solving interactions, although there is a variation by firm size: 45% of large firm use problem-
solving interactions compared to 23% of micro firms. The mode of interactions that were most often used were: providing 
informal advice (12%); undertaking joint research (10%) and being involved in research consortia (8%). The propensity to use 
all problem-solving knowledge exchange mechanisms increases with firm size (with the single exception of consultancy 
sold) – and all the differences are statistically significant. 

Exhibit 23 also shows the high-frequency interactors - classified as companies undertaking an interaction activity 11 or more 
times. High-frequency interaction was most prevalent with consultancy sold participation (28% of those using this form of 
interaction were high-interactors) – followed by providing informal advice (20%). As with problem-solving interactions in 
general, the propensity to be a high-frequency interactor increases with firm size (and is statistically significant for seven of 
the eleven modes of interaction).
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Exhibit 23: Interaction with problem-solving activities by company employment size -  
Propensity and frequency of engagement (% of companies)

All 1-9 10-49 50-249 250+

Providing informal advice 11.9 9.9 10.5 14.1 18.8 **

Joint research 9.5 4.8 8.0 11.2 21.1 **

Research consortia 8.4 4.0 7.6 10.1 14.5 **

Joint publications 7.7 5.2 6.2 9.4 18.0 **

Receiving informal advice 7.7 7.5 6.8 8.5 12.9 **

Hosting university personnel 7.5 4.4 6.0 10.1 15.6 **

Prototyping or testing 5.9 4.4 5.0 7.1 10.9 **

Consultancy purchased 4.6 2.0 3.8 5.1 11.7 **

Consultancy sold 4.5 4.8 4.6 4.3 3.9

Contract research 4.4 1.6 3.3 4.8 15.2 **

Setting up physical facilities 2.5 1.6 2.2 2.5 5.1 **

Secondment of staff to unis 1.5 0.4 1.1 1.2 6.3 **

Number of companies 3190 252 2010 672 256

% one or more interactions 30.2 22.6 28.2 33.3 45.3

% no interaction activities 69.8 77.4 71.8 66.7 54.7

% of companies selecting an interaction activity 11 or more times

All 1-9 10-49 50-249 250+

Providing informal advice 19.8 16.0 17.6 18.1 35.6 **

Joint research 10.8 8.3 7.7 8.1 24.1 **

Research consortia 8.9 10.0 6.9 4.4 24.3 **

Joint publications 10.7 0.0 7.3 8.1 26.7

Receiving informal advice 14.0 5.3 10.6 18.2 26.7 **

Hosting university personnel 8.4 9.1 7.0 12.9 5.0

Prototyping or testing 10.9 9.1 8.2 8.5 25.0 **

Consultancy purchased 7.4 0.0 5.8 5.9 13.8 **

Consultancy sold 27.5 33.3 23.9 32.1 40.0

Contract research 12.4 0.0 9.4 3.3 25.6 **

Setting up physical facilities 16.7 0.0 13.3 29.4 16.7

Secondment of staff to unis 11.4 0.0 9.5 0.0 21.4

Number of companies 954 56 559 223 116

% one or more interactions

% no interaction activities

31



3.4.2 Propensity and frequency to interact by industrial sector
The propensities to engage in problem-solving knowledge exchange activities by industrial sector are shown in Exhibit 24. 
The share of firms that engaged in at least one form of interaction was, in order: 46% of high-tech manufacturing; 42% of ICT, 
professional and scientific services; 31% of other knowledge intensive services; 26% of low-tech manufacturing; and 22% of 
other services and non-manufacturing. 

The proportions of high-frequency interactors are also shown in Exhibit 24, with the propensity to be a high-frequency 
interactor being most prevalent in the following: consultancy sold (50% of those using this form of interaction in low-
technology manufacturing were high-frequency interactors); setting up physical facilities (40% of those using this form of 
interaction in low-technology manufacturing were high-frequency interactors); undertaking joint publications (39% of those 
using this form of interaction in high-technology manufacturing were high-frequency interactors); and providing informal 
advice (38% of those using this form of interaction in high-technology manufacturing were high-interactors).

Exhibit 24: Interaction with problem-solving activities by sector - Propensity and frequency of engagement (% of companies)

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

Providing informal advice 11.9 18.8 6.8 17.7 13.3 8.0 **

Receiving informal advice 11.7 14.2 4.9 10.3 9.2 5.2 **

Joint research 9.5 23.9 8.7 14.5 7.1 5.6 **

Research consortia 8.4 16.5 6.0 12.5 8.5 5.3 **

Prototyping or testing 8.2 22.2 7.3 6.7 3.6 3.7 **

Joint publications 7.7 15.9 5.2 13.3 8.2 3.6 **

Hosting university personnel 7.5 13.6 5.4 10.3 8.3 5.1 **

Consultancy purchased 4.6 10.8 4.6 7.9 2.0 2.8 **

Consultancy sold 4.5 1.7 1.6 10.3 4.1 2.2 **

Contract research 4.4 11.9 4.6 6.0 4.6 2.2 **

Setting up physical facilities 2.5 5.7 1.4 4.0 1.2 2.0 **

Secondment of staff to unis 1.5 4.0 1.4 2.7 0.9 0.6 **

Number of companies 3190 176 368 802 588 1256

% one or more interactions 30.2 45.5 26.1 42.1 30.6 21.5

% no interaction activities 69.8 54.5 73.9 57.9 69.4 78.5

% of companies selecting an interaction activity 11 or more times

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

Providing informal advice 19.8 37.5 8.3 17.7 23.4 17.0

Receiving informal advice 14.0 17.4 5.9 11.3 20.4 12.9

Joint research 10.8 23.8 6.5 8.8 16.7 4.5 **

Research consortia 8.9 29.6 4.8 8.2 10.4 1.5

Prototyping or testing 10.9 18.4 7.4 11.5 9.5 6.5 **

Joint publications 10.7 39.3 0.0 6.6 8.5 9.3 **

Hosting university personnel 8.4 9.1 5.3 6.4 12.8 8.2

Consultancy purchased 7.4 11.1 0.0 8.5 0.0 9.7

Consultancy sold 27.5 0.0 50 24.4 33.3 29.6

Contract research 12.4 28.6 5.9 14.9 8.0 3.7 **

Setting up physical facilities 16.7 11.1 40.0 15.6 0.0 20.0

Secondment of staff to unis 11.4 28.6 0.0 9.5 20.0 0.0 **

Number of companies 954 79 94 335 179 267

% one or more interactions

% no interaction activities
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3.4.3 Propensity and frequency to interact by innovation activity
The propensities to engage with the variety of problem-solving activities by innovation activity are shown in Exhibit 25. 
Overall, 39% of innovating firms engage in people-based interactions compared to 21% of non-innovating firms. Innovating 
firms used all of the problem-solving interactions more frequently than non-innovating firms (and all are statistically 
significant). Furthermore, as shown in Exhibit 25, innovating firms are more likely to be high-frequency interactors compared 
to non-innovating firms with most forms of interaction, although this is only statistically significant for undertaking joint 
research and contract research.

Exhibit 25: Interaction with problem-solving activities by innovation -  
Propensity and frequency of engagement (% of companies)

% of companies selecting an 
interaction activity 11 or more times

All Yes No All Yes No

Providing informal advice 12.5 16.3 8.0 ** 19.1 20.1 16.8

Joint research 9.8 13.8 4.9 ** 10.9 13.7 1.6 **

Research consortia 8.7 12.5 4.1 ** 8.7 10.5 2.0

Joint publications 8.1 11.4 4.1 ** 10.6 12.6 3.8

Receiving informal advice 8.0 10.7 4.7 ** 13.2 14.9 8.6

Hosting university personnel 7.7 9.5 5.5 ** 9.3 8.6 10.8

Prototyping or testing 6.1 9.4 2.1 ** 10.6 12.5 0.0

Consultancy purchased 4.8 7.0 2.2 ** 7.8 6.9 11.1

Contract research 4.7 6.6 2.3 ** 12.4 16.0 0.0 **

Consultancy sold 4.4 5.2 3.4 ** 27.4 31.3 20.5

Setting up physical facilities 2.5 3.3 1.4 ** 15.4 19.6 7.4

Secondment of staff to unis 1.6 2.3 0.8 ** 11.6 14.7 0.0

Number of companies 2833 1553 1280 954 595 359

% one or more interactions 30.6 38.5 21.1

% no interaction activities 69.4 61.5 78.9

3.5 Community-based activities

3.5.1 Propensity and frequency to interact by employment size
The propensities to engage in community-based knowledge exchange activities by employment size are shown in Exhibit 
26. Overall, 23% of firms engage in community-based interactions, although there is some variation by firm size with 36% of 
large firms using community-based interactions compared to 22% of micro firms, and 21% of small firms. 

The modes of interactions that were most often cited were engagement in school projects (12%), public lectures (8%), 
and engagement with museums and art galleries (8%). Exhibit 26 also shows the high-frequency interactors, classified as 
companies undertaking an interaction activity 11 or more times. For all firms, high-frequency interaction was most prevalent, 
with engagement with heritage and tourism (25%), work with social enterprises (24%), and community-based sports (24%). 

33



Exhibit 26: Interaction with community-based activities by company employment size -  
Propensity and frequency of engagement (% of companies)

All 1-9 10-49 50-249 250+

School projects 12.1 9.8 9.8 13.0 29.0 **

Public lectures 7.8 6.1 7.0 8.5 14.1 **

Museums and art galleries 7.8 4.5 6.2 10.6 15.7

Performing arts & related 5.5 6.5 5.8 4.8 4.3

Heritage and tourism 5.1 4.5 5.1 4.7 6.7

Social enterprises 4.0 2.8 4.3 3.4 3.9 **

Public exhibitions 3.8 5.3 3.5 3.6 5.9

Community-based sports 2.0 2.0 1.8 1.9 3.9

Number of companies 3096 246 1951 644 255

% one or more interactions 23.1 21.5 21.1 24.5 35.7

% no interaction activities 76.9 78.5 78.9 75.5 64.3

% of companies selecting an interaction activity 11 or more times

All 1-9 10-49 50-249 250+

School projects 16.2 17.4 13.4 17.1 21.9

Public lectures 15.5 13.3 13.3 14.5 26.5

Museums and art galleries 17.6 18.2 20.4 14.8 5.9

Performing arts & related 18.6 12.5 23.4 10.3 0.0

Heritage and tourism 24.6 14.3 25.9 10.0 50.0

Social enterprises 23.7 25.0 20.8 22.0 35.7

Public exhibitions 15.3 7.7 17.9 13.0 13.3

Community-based sports 23.7 20.0 17.6 50.0 20.0 **

Number of companies 707 53 408 156 90

% one or more interactions

% no interaction activities

3.5.2 Propensity and frequency to interact by industrial sector
The propensities to engage in engage in community-based knowledge exchange activities by industrial sector are shown in 
Exhibit 27. Overall, there are no statistically significant differences for the propensity to engage in some form of community-
based interaction, although there are some statistically significant differences between sectors in the propensity to engage 
in terms of school projects, public lectures, engagement in performing arts, work with museums and art galleries and 
engagement with community-based sports.

34



Exhibit 27: Interaction with community-based activities by sector -  
Propensity and frequency of engagement (% of companies)

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

School projects 12.1 15.5 11.0 12.4 14.9 10.4 **

Public lectures 7.8 8.6 4.0 9.6 10.4 6.5 **

Social enterprises 6.2 4.0 4.0 7.3 7.6 5.8

Performing arts & related 5.5 4.0 3.1 4.2 9.1 5.6 **

Museums and art galleries 5.1 4.6 3.7 5.6 7.9 3.9 **

Heritage and tourism 4.0 2.3 3.7 4.2 5.3 3.6

Public exhibitions 3.8 5.7 2.5 4.2 4.9 3.2

Community-based sports 2.0 0.6 0.8 1.4 4.6 1.7 **

Number of companies 3096 174 354 767 569 1232

% one or more interactions 23.1 22.4 17.2 24.8 31.1 20.0

% no interaction activities 76.9 77.6 82.8 75.2 68.9 80.0

% of companies selecting an interaction activity 11 or more times

All High-tech 
manufacturing

Low-tech 
manufacturing

ICT, professional 
and scientific 

services

Other knowledge 
intensive 
services

Other services 
& non-

manufacturing

School projects 16.2 19.2 7.9 13.8 20.5 17.1

Public lectures 15.5 14.3 0.0 12.2 19.0 18.8

Social enterprises 23.7 42.9 21.4 18.5 27.9 23.5

Performing arts & related 18.6 14.3 10.0 18.8 19.2 19.7

Museums and art galleries 17.6 12.5 15.4 14.3 20.5 19.6

Heritage and tourism 24.6 0.0 16.7 19.4 28.6 30.2

Public exhibitions 15.3 10.0 22.2 12.5 17.9 15.4

Community-based sports 23.7 100 0.0 20 30.8 15.8

Number of companies 707 39 60 189 176 243

% one or more interactions

% no interaction activities

3.5.3 Propensity and frequency to interact by innovation activity
Exhibit 28 shows the propensities to engage with the variety of community-based activities by innovation activity. Overall, 
27% of innovating firms engage in community-based interactions compared to 19% of non-innovating firms. Innovating 
firms used the following community-based (and statistically significant) interactions more often than non-innovating firms: 
engagement with school projects, public lectures, and work with social enterprises.
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Exhibit 28: Interaction with community-based activities by innovation -  
Propensity and frequency of engagement (% of companies)

% of companies selecting an 
interaction activity 11 or more times

All Yes No All Yes No

School projects 12.1 15.1 8.6 ** 15.9 13.1 21.5

Public lectures 7.9 9.2 6.4 ** 15.2 16.8 12.5

Social enterprises 6.3 7.6 4.7 ** 24.3 27.0 19.0

Performing arts & related 5.5 5.7 5.3 17.3 16.9 17.9

Museums and art galleries 5.1 5.9 4.2 16.5 16.1 17.3

Heritage and tourism 4.0 4.0 4.0 24.5 24.6 24.5

Public exhibitions 3.9 4.4 3.3 15.7 16.7 14.3

Community-based sports 1.9 1.5 2.3 18.4 22.7 14.8

Number of companies 2780 1508 1272 636 397 239

% one or more interactions 23.1 26.7 18.9

% no interaction activities 76.9 73.3 81.1

3.6 Conclusions

The survey evidence reveals a wide spectrum of knowledge exchange activities with four key features. 
• First, for all firms, the hierarchy of the propensity to engage was highest with people-based activities (45%), followed by 

problem-solving activities (30%), then commercialisation (24%), and community-based activities (23%). 
• Second, engagement tends to increase with firm size, suggesting that larger firms may have greater connective capacity. 
• Third, in general, the propensity to engage was highest with knowledge-intensive sectors in both manufacturing and 

services. 
• Fourth, innovating firms were more likely to use people-based, problem-solving, and commercialisation knowledge 

exchange mechanisms compared to non-innovating firms. This reflects the important role of universities as engines of 
innovation, but it is emphasised that many non-innovating firms also used a range of knowledge exchange mechanisms 
indicating that knowledge exchange is important for the wider activities of business. 
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CHAPTER 4

The geography 
of interactions



4.1 Introduction

It has been frequently argued that regional innovation systems are strengthened by interaction with local actors such as 
universities as knowledge exchange, and spillovers, are influenced by geographic proximity. This chapter considers the 
geography of interactions at two levels. First, where companies are located to consider whether there are differences in 
knowledge exchange across the regions and countries of the UK. Second, how the patterns of knowledge exchange vary by 
the location and proximity of university partners. 

4.2 Propensity to interact by geographical region and nation

Exhibit 29 shows the share of companies with at least one interaction by mode of interaction and by region and nation. 
It should be emphasised that it is not possible to identify statistically significant differences between all the regions and 
nations because of the small sample sizes in some locations (Northern Ireland, the North East, and Wales). 

The data in Exhibit 29 shows that there is no consistent regional hierarchy of knowledge exchange rankings when we look at 
the share of firms with at least one interaction (as a share of firms undertaking one of the four broad modes of interaction). 
In terms of commercialisation, the regions/nations with the highest propensity to engage were the West Midlands (45%), 
London (42%), and South East (42%). In terms of people-based activities, the regions/nations with the highest propensity to 
engage were Northern Ireland (84%), South East (83%), and Wales (82%). In terms of problem-solving activities, the regions/
nations with the highest propensity to engage were Wales (61%), North East (60%), and the West Midlands (59%). In terms 
of community-based activities, the regions/nations with the highest propensity to engage were Scotland (51%), Wales (46%), 
and the South West (42%). 

Exhibit 29: Percentage of companies with at least one interaction by mode of interaction and by region and country

% of companies selecting an interaction activity 11 or more times

Region and country Number of 
companies Commercialisation People-based Problem-solving Community-based

England of which: 1657 38.9 78.6 51.2 36.4

London 407 42.3 81.8 53.8 40.8

South West 157 29.3 70.7 47.8 42.0

South East 305 42.0 83.0 50.8 33.1

East 215 37.7 76.7 43.3 34.9

West Midlands 123 44.7 75.6 58.5 30.9

East Midlands 111 36.0 79.3 49.5 32.4

North West 146 39.0 77.4 50.7 30.8

Yorkshire and the Humber 135 36.3 79.3 51.9 38.5

North East 58 29.3 69.0 60.3 41.4

Northern Ireland 31 25.8 83.9 38.7 38.7

Scotland 140 35.7 78.6 47.9 50.7

Wales 61 39.3 82.0 60.7 45.9

All countries 1889 38.5 78.8 51.0 37.8

4.3 The role of proximity

The respondents to the survey were asked to identify the location of those universities that they had engagements with. 
The location categories were local (within ten miles), regional (between ten and fifty miles), national (rest of the UK), and 
overseas. This categorisation allowed for multiple options. Therefore, to simplify the categories, whilst accommodating all 
possible combinations, the data was aggregated as follows: local only; regional only (local and within 50 miles); national 
(local regional and national - or national alone); overseas (local, regional, national, and overseas – or overseas alone).
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4.4 Commercialisation activities

Exhibit 30 shows the location of universities that were engaged in commercialisation activities. Overall, for all 
commercialisation activities (by number of companies), there was a higher propensity to engage in combinations including 
national (38%) and international (36%) university partners compared with local (14%) and regional (20%) partners alone. 
The final row shows that there were 901 commercialisation interactions that followed a similar pattern: national (37%) 
and international interactions (34%) were the most frequent, and local interactions the least frequent (12%). The highest 
propensity of international engagement was the use of academic publications (40%). For licensing and collaborating with 
spin-outs, engagement in combinations including national partners was higher than the other geographic categories.

Exhibit 30: The geographical pattern of the propensity to engage in commercialisation interactions

% of companies selecting an interaction activity 11  
or more times

Commercialisation interactions Number of 
companies Local only

Local and 
within 50 

miles
National* Overseas**

Using academic publications 578 9.2 14.7 36.0 40.1

Collaborating with spin-out 265 18.9 22.6 38.5 20.0

Licensing 58 12.1 20.7 34.5 32.8

All commercialisation interactions  
(by number of companies) 719 13.8 19.6 38.4 35.5

All commercialisation interactions  
(by number of interactions) 901 12.2 17.4 36.6 33.7 **

*Any combination of geographical reach combining local regional and national or national alone.
** Any combination of geographical reach combining local, regional, national, and overseas or overseas alone.

4.5 People-based activities

Exhibit 31 shows the location of universities that were engaged in people-based activities. Overall, for all people-based 
activities (by number of companies), the geographic locations of university partners were, in order: national (43%); regional 
(40%); local (33%); and international (23%). The final row shows that there were in total 3828 people-based interactions that 
followed a similar pattern, where national interactions (32%) were the most frequently cited followed by regional (26%), local 
(24%), then overseas (18%).

The propensity to use combinations including national partners, was higher for seven out of the ten forms of people-
based interactions compared to other geographic categories. The three interactions with the highest propensity to engage 
with combinations including national partners were curriculum development (38%), standard setting forums (38%), and 
conference attendance (37%). The three interactions with the highest propensity to engage with local and regional partners 
only were studentship sponsorship (34%), student projects/placements (31%), and training employees (31%). The three 
interactions with the highest propensity to engage with local partners only were entrepreneurship education (34%), sitting on 
advisory boards (33%), and student projects/placements (32%). The three interactions with the highest propensity to engage 
with combinations including global partners were conference attendance (31%), standard setting forums (25%), and network 
participation (22%). 
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Exhibit 31: The geographical pattern of the propensity to engage in people-based interactions

% of companies selecting an interaction activity  
11 or more times

People-based interaction Number of 
companies Local only

Local and 
within 50 

miles
National* Overseas**

Conference attendance 758 14.1 17.9 36.7 31.3

Network participation 669 23.9 21.4 32.6 22.1

Student projects / placements 536 32.3 32.5 26.7 8.6

Invited lectures / brainstorming 481 23.1 26.8 29.5 20.6

Training employees 468 26.7 31.2 32.1 10.0

Studentship sponsoring 306 21.2 34.3 31.4 13.1

Entrepreneurship education 174 33.9 27.0 25.3 13.8

Advisory boards 165 33.3 25.5 34.5 6.7

Standard setting forums 138 15.9 21.0 37.7 25.4

Curriculum development 133 22.6 25.6 38.3 13.5

All people-based interactions  
(by number of companies) 1445 33.4 39.5 42.6 23.3

All people-based interactions  
(by number of interactions) 3828 23.7 25.7 32.2 18.4 **

*Any combination of geographical reach combining local regional and national or national alone.
** Any combination of geographical reach combining local, regional, national, and overseas or overseas alone.

4.6 Problem-solving activities

Exhibit 32 shows the location of universities that were engaged in problem solving activities. Overall, for all problem-solving 
activities (by number of companies), the geographic locations of university partners were, in order, combinations including 
national (44%), regional (33%), local (27%), and international (21%). The final row shows that there were in total 2,322 
problem-solving interactions, with national interactions (36%) once again the most frequently cited, followed by regional 
(23%), international (21%), and then local (20%) - although the differences between the latter are relatively small.

The propensity to use combinations, including national partners, was higher for all twelve forms of problem-solving 
interactions compared to other geographic categories. The three interactions with the highest propensity to engage with 
such combinations were: selling consultancy (50%), setting up physical facilities (44%), and the secondment of staff to 
universities (40%). The three interactions with the highest propensity to engage with local and regional partners only 
were: prototyping or testing (31%), receiving informal advice (28%), and hosting of university personnel (27%). The three 
interactions with the highest propensity to engage with local partners only were hosting of university personnel (30%), 
secondment of staff to universities (24%), and setting up physical facilities (24%). The three interactions with the highest 
propensity to engage with combinations including global partners were research consortia (34%), joint publications (34%), 
and contract research (27%). 
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Exhibit 32: The geographical pattern of the propensity to engage in problem-solving interactions

% of companies selecting an interaction activity  
11 or more times

Problem-based interaction Number of 
companies Local only

Local and 
within 50 

miles
National* Overseas**

Providing informal advice 371 24.3 22.1 38.0 15.6

Joint research 292 15.8 26.4 35.6 22.3

Research consortia 256 10.5 18.4 37.5 33.6

Joint publications 239 16.3 17.2 33.1 33.5

Receiving informal advice 236 23.7 27.5 30.1 18.6

Hosting of university personnel 227 30.0 26.9 31.3 11.9

Prototyping or testing 182 16.5 31.3 32.4 19.8

Contract research 137 17.5 21.9 33.6 27.0

Consultancy purchased 135 16.3 25.2 39.3 19.3

Consultancy sold 123 17.9 16.3 50.4 15.4

Setting up physical facilities 79 24.1 16.5 44.3 15.2

Secondment of staff to universities 45 24.4 24.4 40.0 11.1

All problem-solving interactions  
(by number of companies) 945 27.0 33.3 43.7 21.1

All problem-solving interactions  
(by number of interactions) 2322 19.6 23.2 36.0 21.3 **

*Any combination of geographical reach combining local regional and national or national alone.
** Any combination of geographical reach combining local, regional, national, and overseas or overseas alone.

4.7 Community-based activities

Exhibit 33 shows the location of universities that were engaged in community-based interactions. Overall, the geographic 
locations of university partners, when analysed by number of companies, were local only (50%), local and only regional only 
(33%), combinations involving national (25%), and combinations including international (11%). The final row shows a total 
of 1,387 community-based interactions. These interactions were much more frequently local only interactions (40%), rather 
than being either regional (27%), national (22%), or overseas (11%). 

The propensity to use local partners only was higher for all eight forms of community-based interactions in comparison to 
other geographic categories. The four interactions with the highest propensity to engage with local partners only were school 
projects (47%), community-based sports (46%), social enterprises (41%), and performing arts (41%). The three interactions 
with the highest propensity to engage with local and regional partners only were school projects (30%), performing arts 
(29%), and social enterprises (29%). The three interactions with the highest propensity to engage with combinations including 
national partners were heritage and tourism (32%), public exhibitions (26%), and public lectures (25%). The three interactions 
with the highest propensity to engage with combinations including global partners were: museums and art galleries (16%), 
public lectures (16%), and public exhibitions (16%). 
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Exhibit 33: The geographical pattern of the propensity to engage in community-based interactions

% of companies selecting an interaction activity  
11 or more times

Community-based interactions Number of 
companies Local only

Local and 
within 50 

miles
National* Overseas**

School projects 362 47.2 29.6 18.2 5.0

Public lectures 238 32.4 27.3 24.8 15.5

Social enterprises 180 40.6 28.9 20.6 10.0

Performing arts & related 165 40.6 29.1 20.6 9.7

Museums and art galleries 152 37.5 23.7 22.4 16.4

Heritage and tourism 119 35.3 26.9 31.9 5.9

Public exhibitions 116 37.9 20.7 25.9 15.5

Community-based sports 55 45.5 23.6 20.0 10.9

All problem-solving interactions  
(by number of companies) 700 49.7 33.3 25.4 10.6

All problem-solving interactions  
(by number of interactions) 1387 40.1 27.2 22.3 10.5 **

*Any combination of geographical reach combining local regional and national or national alone.
** Any combination of geographical reach combining local, regional, national, and overseas or overseas alone.

4.8 Conclusions

The regional data show a complex pattern of interactions which reflects different regional economic structures and the 
different strengths and orientations of universities across the UK and overseas. 

The evidence on the role of proximity shows a rich variety of interactions. For commercialisation activities, the propensity 
of companies to use combinations of locations including international and national collaborators was relatively high. 
In terms of people-based, and problem-solving activities, the propensity to use combinations of locations including 
national collaborators was relatively high. Whereas in terms of community-based interactions, the propensity to use local 
collaborators only was relatively high. 

When we analysed the pattern of total interactions (rather than the number of companies) they followed similar patterns 
that confirmed the distinctiveness of community-based interaction activity. The complex and spatially variable forms of 
interactions suggest however, that a stress on local connectivity alone is too narrow as knowledge exchange operates over 
multiple geographies.
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CHAPTER 5

The disciplinary and 
university spread of 
interactions



5.1 Introduction

When working with universities, companies have a diverse set of modes of initiating relationships and draw upon university 
partners and disciplines. Research has shown university-industry interactions are often built from the ‘bottom-up’, with 
relationships formed between individuals working at companies and universities. These relationships typically rely on 
personal affinity, common knowledge, and shared experiences, but also on each party’s expectations of future gain. 

In this respect, interactions should be understood as a matching process; whereby both sets of actors are looking to find 
productive interactions that allow each party to meet their respective goals. For companies, these goals may be commercial 
in nature but also partly social as well. For university staff, interaction may provide a range of benefits, such as increasing 
their research capital, gaining access to interesting research questions, and providing employment opportunities for their 
students. 

In this chapter, we examine the means through which companies initiate their relationships with university partners. We also 
examine what role different groups within the university sector play in initiating and facilitating these relationships. We then 
explore the pattern of engagement across different university types, highlighting the distribution of engagements across 
different sets of university partners. Finally, we examine the importance of different academic fields to companies in their 
interactions with universities. 

5.2 Mode of initiation by size, sector, and innovation

In the survey, we asked companies to tell us how different actors initiated and/or facilitated these interactions. Exhibit 34 
shows that the vast majority of contacts appear to be initiated by either company representatives or academics. 54.5% of 
company respondents indicated that it was their own actions that initiated and facilitated the interactions with universities. 
In addition, almost half of respondents indicated that individual academics had initiated or facilitated these contacts. This is 
consistent with the expectation that most of these interactions rely on relationships between individuals in both companies 
and universities who are active in creating these interactions and facilitating them. 

Companies’ own actions were particularly important for initiation, where 16.9% of respondents said that it was their own 
actions that started the relationship. With respect to the university side, academics, and other professional staff, such 
as staff associated with corporate liaison or networking event activities, were seen by respondents as being important 
in initiating the contact in 15.6% of cases. This suggests that initiation is divided roughly evenly between companies and 
universities themselves. It can also be a product of mutual actions, as it was in 6.7% of cases, or a result of actions by either 
party. 

Interestingly, third-party organisations were responsible for 7% of new interactions, suggesting a role for bridging institutions 
between universities and industry. However, the number of cases of Knowledge Transfer Offices initiating interactions 
was modest, at 2.6% of cases. Knowledge Transfer Offices (KTO) were only involved in 10.7% of initiating and facilitating 
interactions, which is the lowest total among the survey options. However, this result may reflect the complex nature 
of university actors’ roles, which may not be fully understood by company respondents. For example, KTOs might be 
responsible for running events and activities that allow individual academics to engage with company representatives. This 
indirect KTO role is hard to capture in the survey. 

In terms of facilitation, we see that professional staff and academics at universities are more active as facilitators only than 
companies’ own actions, suggesting that universities play a more active role in enabling these initial relationships to be 
sustained and effectively managed. 
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Exhibit 34: Initiation and facilitation of interactions

% of companies

Number of 
companies 
answering 

the question

Number 
initiated or 

facilitated or 
both

Initiated or 
facilitated or 

both 

Initiated 
only

Initiated and 
facilitated

Facilitated 
only

No 
initiation or 
facilitation

Individual academics 1437 880 49.3 7.9 35.9 5.5 50.7

KTO 1174 307 17.2 2.6 10.7 3.9 82.8

Other professional staff 1391 817 45.8 7.7 31.4 6.6 54.2

Own actions 1441 972 54.5 16.9 35.8 1.7 45.5

Mutual actions 1324 728 40.8 6.7 31.9 2.1 59.2

Third-party organisation 1230 459 25.7 7.0 15.9 2.9 74.3

Exhibit 35 shows the pattern of initiation and facilitation by size of company. Overall, the pattern is consistent with 
individual academics and company’s own actions being responsible for a considerable share of initiation and facilitation 
of interactions. However, typically one would expect larger companies to require less support and help in building and 
sustaining their interactions with universities. Indeed, we find large companies more active in terms of their own actions and 
mutual actions in these interactions than other sized companies. 

Interestingly, we do find a slightly different pattern with respect to the importance of third-party organisations and KTOs, as 
the role of these organisations is greater for large companies than it is for micro and small companies. This may be due to 
the fact large companies’ interactions are more complex and require greater levels of administrative support and facilitation 
from university actors, such as KTOs. 

In addition, we also find that third-party organisations appear to be more active as initiators and facilitators of interactions 
with large companies than with micro companies. One question here is whether third-party organisations and KTOs focus 
their efforts on large companies, as these organisations have more resources and therefore might be considered more 
useful partners for the university. This is not a question that can be easily resolved with data from this survey. 

Exhibit 35: Initiation and facilitation of interactions (by size of company)

% of companies

Size Individual 
academics KTO

Other 
professional 

staff
Own actions Mutual 

actions
Third-party 

organisation

Micro 49.2 15.0 44.2 45.8 30.8 19.2

Small 49.0 15.9 45.3 53.0 40.1 26.4

Medium 48.0 17.4 43.9 56.6 41.2 25.0

Large 54.1 26.0 54.1 64.1 50.8 27.6

All 49.3 17.2 45.8 54.5 40.8 25.7

** ** ** ** ** **

Exhibit 36 explores these patterns across different sectors. The results suggest that knowledge-intensive services and high-
tech manufacturing rely on their own actions and individual academics more than companies in low-tech manufacturing. 
This might be expected due to the fact these companies have a higher level of innovative effort. 

We also find that manufacturing companies are more likely overall to have their interactions initiated and facilitated by 
universities’ KTOs than service companies. This could be due to a preference on the part of the KTO for these types of 
organisations in their outreach efforts. It may also be that interactions with services companies are less challenging to 
organise, as they rarely involve transfers of intellectual property. 
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Exhibit 36: Initiation and facilitation of interactions (by sector)

% of companies

Size Individual 
academics KTO

Other 
professional 

staff
Own actions Mutual 

actions
Third-party 

organisation

High-tech manufacturing 54.5 31.7 48.8 57.7 47.2 27.6

Low-tech manufacturing 38.9 24.7 33.7 43.2 33.2 24.7

ICT, professional and scientific services 53.2 18.2 50.8 58.8 48.6 25.0

Other KIS 49.5 10.6 48.1 57.1 37.5 22.3

Other services & non-manufacturing 47.8 14.9 42.8 51.7 36.6 28.5

** ** ** ** ** **

Exhibit 37 compares initiation and facilitation by the degree of innovativeness. It shows that innovative companies are 
generally more proactive across the board in terms of initiating and facilitating interactions. However, there are some 
important differences with respect to the importance of the KTO, with innovators generating a higher level of support from 
KTO officials. This is despite the fact that differences with respect to individual academics, and other professional staff at the 
university, are relatively modest. It may be that KTOs focus on innovators in terms of interaction due to the need to document 
and transfer intellectual property.

Exhibit 37: Initiation and facilitation of interactions (by innovation)

% of companies

Level of innovation Individual 
academics KTO

Other 
professional 

staff
Own actions Mutual 

actions
Third-party 

organisation

Innovators 51.9 21.4 45.0 59.1 44.4 26.0

Non-innovators 48.3 11.6 48.6 50.3 36.7 25.0

** ** ** ** ** **

5.3 Liaison person by size, sector, and innovation

The survey sought to understand what type of resources companies commit to their interactions with universities, focusing 
on whether they have dedicated staff members to enable and shape these interactions. We found that only a modest 
percentage of companies overall had a full-time or part-time staff member with this responsibility. Indeed, less than 10% 
of micro and small companies had a part-time or full-time staff member with this role. More than two thirds of large 
companies did not employ a full-time staff member for this role. 

This finding is consistent with the idea that most companies give relatively little managerial attention and resources to 
their interactions with universities. However, these roles tended to be full-time rather than part-time, suggesting that when 
companies do pay attention to these roles, they set aside significant resources to follow through. 
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Exhibit 38: Employee with responsibilities including university liaison (by size of company)

% of companies

Size Yes Full-time Part-time

Micro 6.2 73.3 26.7

Small 10.8 73.8 25.7

Medium 17.5 82.3 17.7

Large 31.1 80.8 19.2

All 13.5 77.4 22.4

** ** **

5.4 Universities interacted with by size, sector, and innovation

In this section, we examine which type of universities are named as interaction partners by companies. We focus on four 
groups of universities: very large and highly research-intensive universities, other Pre-1992, Post-1992, and Specialist Arts 
Institutions. The groups capture the broad range of universities in the UK and reflect their general orientation with respect to 
teaching and research. 

We can see in Exhibit 39 that very large and highly research-intensive universities are mentioned most frequently by 
respondents as key interaction partners. Indeed, of the 22 very large institutions, they are on average mentioned 69 times by 
respondents. In contrast, although the Post-1992 institutions are widely mentioned, the number of mentions per university is 
much lower. This is also the case for Pre-1992 universities, but with a slightly higher number of mentions than average Post-
1992 universities. These figures suggest that the size and research intensity of the university is liable to be associated with 
the number of times mentioned by interacting companies. This pattern could be due to the scale and scope of activities at 
these universities which may be larger than other universities. 

Exhibit 39: Number of times universities in each grouping are named as interacted with most frequently

University grouping 
Number of 

universities in the 
group

Total number of 
times named

Times named per 
university

Median number of 
times named

Very Large Very High Research Intensive 
Universities 22 1523 69.2 65

Other Pre-1992 Universities 32 793 24.8 23.5

Post-1992 Universities 83 1519 18.3 16

Specialist Arts Institutions 32 127 4.0 4

** ** **

All universities 169 3962 23.4 16

In Exhibit 40, we explore the number of universities most frequently interacted with by the size of the company. As might 
be expected, we can see that large companies tend to interact with a broader set of universities than smaller companies. 
However, what is noticeable in the data is that a significant number of companies that are small and micro interact with more 
than one university. Indeed, over 52.7% of micro companies interact with more than one university and over 14% interact with 
more than 5. This pattern is similar for small companies as well. This suggests that interacting companies often have broad 
sets of interactions with a variety of universities. Although this pattern is consistent across different sizes of companies, 
it is also the case that an important share of companies only interacts with a single university, including 35.8% of large 
companies and 45.9% small companies. 
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Exhibit 40: Number of universities most frequently interacted with (by size of company)

Size
Number of 

companies answering 
the question

Number initiated or 
facilitated or both

% % % % %

Naming 1 Naming 2 Naming 3 Naming 4 Naming 5-10

Micro 93 2.5 47.3 22.6 9.7 6.5 14.0

Small 925 2.4 45.9 25.6 9.9 6.4 12.1

Medium 355 2.6 42.5 23.1 12.1 7.3 14.9

Large 162 3.5 35.8 17.3 9.9 10.5 26.5

** ** **

All 1535 2.6 44.2 24.0 10.4 7.0 14.4

One implication from this study is that among those companies who interact with universities, there is a significant share 
that maintains interactions with multiple university partners. This would suggest that these companies turn to different 
university partners to meet different aspects of their needs. It also suggests that the diversity of university partners in the UK 
provides a critical resource for companies to find productive relationships with. It also enables them to ‘mix and match’ their 
needs to different university partners.

Exhibit 41 shows the percentage of universities named at least once as a most frequent interactor by size of company. 
A very high percentage of universities of all types are cited at least once by companies in most size classes. This most 
striking for the very large very research-intensive group. There are some variations by size class. Thus 94% of specialist 
arts institutions were mentioned at least once by small companies but this percentage coverage was much lower for micro, 
medium and large companies 

The percentage of Other Pre-1992 universities cited at least once is lower for micro-sized companies, yet is relatively high 
for small, medium, and large companies. The same pattern can be observed for Post-1992 universities, but overall, the 
percentage coverage is lower.

Exhibit 41: Percentage of universities named as most frequent interactors (by size of company)

% of companies

Size All UK universities

Very Large Very 
High Research 

Intensive 
Universities

Other Pre-1992 
Universities

Post-1992 
Universities

Specialist Arts 
Institutions

All companies 97.6 100.0 100.0 96.4 96.9

Micro 60.9 95.5 65.6 67.5 15.6

Small 95.3 100.0 96.9 94.0 93.8

Medium 79.9 100.0 90.6 86.7 37.5

Large 73.4 100.0 90.6 73.5 37.5

** ** ** **

In Exhibit 42, it can be seen that the number of universities mentioned by companies in each sector is relatively broad. This 
pattern is consistent across industries with the majority of companies relying on more than one university partner. We also see 
that the pattern of interaction with diverse university partners is highest in high-tech manufacturing and ICT-related industries, 
reflecting their extensive interactions with the science base. What is clear is that even low-tech manufacturing companies and 
other less knowledge-intensive service industries have broad patterns of interaction with different university partners. This 
evidence is consistent with our earlier findings about the extent of UK companies’ engagement with multiple university partners. 
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Exhibit 42: Number of universities most frequently interacted with (by sector)

Size
Number of 
interacting 
companies

Mean number 
of universities 
interacted with

% % % % %

Naming 1 Naming 2 Naming 3 Naming 4 Naming 5-10

High-tech manufacturing 112 3.1 44.6 17.0 8.0 8.9 21.4

Low-tech manufacturing 150 2.3 47.3 24.7 9.3 8.7 10.0

ICT, professional and 
scientific services 482 2.8 39.6 24.7 10.6 8.7 16.4

Other KIS 317 2.5 43.8 22.4 13.6 6.9 13.2

Other services & non-
manufacturing 474 2.4 47.9 25.7 9.1 4.4 12.9

** ** ** ** ** **

All 1535 2.6 44.2 24.0 10.4 7.0 14.4

Exhibit 43 mirrors the results for Exhibit 41 in showing that the percentage of universities cited at least once is high for 
companies across most sectors but especially so for the services sectors compared to manufacturing. 

Exhibit 43: Percentage of universities named as most frequent interactors (by sector)

% of companies

Size All UK universities

Very Large Very 
High Research 

Intensive 
Universities

Other Pre-1992 
Universities

Post-1992 
Universities

Specialist Arts 
Institutions

High-tech 
manufacturing 53.3 95.5 71.9 50.6 12.5

Low-tech 
manufacturing 57.4 95.5 75.0 56.6 15.6

ICT, professional and 
scientific services 87.6 100.0 96.9 90.4 62.5

Other KIS 87.0 100.0 93.8 92.8 56.3

Other services & non-
manufacturing 88.2 100.0 93.8 91.6 65.6

** ** ** **

Exhibit 44 looks at the number of universities cited by innovative versus non-innovative companies. It shows that innovators 
have a broader set of university partners. Innovators were less reliant on a single university for their interactions with almost 
one in five naming more than 5 different partners. Non-innovators appear to be reliant on one or two university partners. 
Exhibit 45 confirms that the findings for size and sector shown in Exhibits 41 and 43 also hold true for innovator and non-
innovator comparisons. Universities of each type are cited at least once by very high percentages of both innovators and 
non-innovators. Specialized arts institutions are more likely to be cited at least once by innovators than by non-innovators, 
which combined with the results of Exhibit 43 suggest that this group of institutions are strongly connected to service sector 
innovation.
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Exhibit 44: Number of universities most frequently interacted with (by innovation)

Level of innovation
Number of 
interacting 
companies

Mean number 
of universities 
interacted with

% % % % %

Naming 1 Naming 2 Naming 3 Naming 4 Naming 5-10

Innovators 889 2.9 38.5 25.2 10.3 8.0 18.0

Non-innovators 545 2.2 51.2 23.3 10.6 5.7 9.2

** ** ** ** ** **

All 1434 2.6 43.3 24.5 10.5 7.1 14.6

Exhibit 45: Percentage of universities named as most frequent interactors by innovation

Level of innovation All UK universities

Very Large Very 
High Research 

Intensive 
Universities

Other Pre-1992 
Universities

Post- 1992 
Universities

Specialist Arts 
Institutions

Innovators 95.3 100.0 100.0 95.2 87.5

Non-innovators 89.9 95.5 90.6 95.2 68.8

5.5 Academic fields interacted with by size, sector, and innovation

In developing their products and processes, companies are liable to rely on a wide range of different academic fields. For 
example, a new product may require knowledge from chemistry, physics, and material science, but also from business, 
economics, and the arts. To capture whether and how companies draw upon different fields of science, the survey asked 
respondents to assess the importance of different fields of academic research to their organisation. 

Exhibit 46 shows that the spread of the academic fields used by companies is rather broad. It shows that even micro and 
small companies rely on multiple academic fields. Differences between sizes of companies in terms of different academic 
fields are modest, with larger companies appearing to rely more on engineering and materials. In contrast, smaller 
companies appear to rely more on the arts and humanities, which might reflect the small size of many companies in the 
creative sector. 

Exhibit 46: Percentage of companies listing academic fields as important (by size of company)

Size Number of 
companies

Health 
Science

Biology, 
Chemistry, 
Veterinary 

and 
Agricultural 

Science

Physics, 
Mathematics, 

Computer, 
Environment 

and Earth 
Sciences

Engineering 
and 

Materials 
Science

Business 
and Manage-
ment Studies

Social 
Sciences

Arts and 
Humanities

1 - 9 195 7.2 14.9 14.9 14.4 13.8 17.4 17.4

10 - 49 1588 7.4 13.0 15.8 19.7 12.7 16.9 14.5

50 - 249 687 8.2 10.0 15.3 27.1 11.9 16.6 10.9

250+ 326 7.4 11.0 21.2 28.5 11.7 13.5 6.7

All 2796 7.6 12.2 16.2 22.2 12.4 16.5 12.9

** **
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Exhibit 47 examines the percentages of companies listing different academic fields. It is clear that all sectors rely on 
multiple fields of research, however, some distinctive patterns have emerged. First, as might be expected, a high percentage 
of manufacturing companies (low and high-tech) draw from engineering and materials science. In contrast, Other KIS 
companies appear to rely on social science and the arts and humanities. Physics, maths, computing, and related sciences 
are widely cited by companies working in the ICT sector as well as in high-tech manufacturing. Health sciences appear to 
be concentrated in Other KIS. Business and management studies, which has a generic characteristic, was cited by 12.4% of 
companies, which is higher than health science and consistent with biology, veterinary and agricultural science. This finding 
is consistent with prior research that showed that life and health-related sciences were concentrated in specific industries. 
Exhibit 48 shows a similar pattern, but with the greatest dispersion in the use of different academic fields in high-tech 
manufacturing, with over 51% of companies listing more than three scientific fields.

Exhibit 47: Percentage of companies listing academic fields as important (by sector)

Sector Number of 
companies

Health 
Science

Biology, 
Chemistry, 
Veterinary 

and 
Agricultural 

Science

Physics, 
Mathematics, 

Computer, 
Environment 

and Earth 
Sciences

Engineering 
and 

Materials 
Science

Business 
and Manage-
ment Studies

Social 
Sciences

Arts and 
Humanities

High-tech 
manufacturing 251 5.2 17.9 15.5 51.4 6.0 1.2 2.8

Low-tech 
manufacturing 272 4.8 16.9 7.4 48.9 13.2 2.9 5.9

ICT, professional 
and scientific 
services

869 7.1 12.4 23.7 17.5 10.9 16.9 11.4

Other KIS 578 13.1 5.9 11.4 8.1 13.3 27.5 20.6

Other services & 
non-manufacturing 826 5.8 13.0 14.9 19.2 15.1 17.4 14.5

All 2796 7.6 12.2 16.2 22.2 12.4 16.5 12.9

** ** ** ** ** ** **

Exhibit 48: Percentage of companies listing 1, 2, 3 academic fields as important (by sector)

Sector Number Listing 1 field Listing 2 fields Listing 3 fields

High-tech manufacturing 113 29.2 19.5 51.3

Low-tech manufacturing 151 45.7 28.5 25.8

ICT, professional and scientific services 465 45.8 21.5 32.7

Other KIS 299 40.5 25.8 33.8

Other services & non-manufacturing 448 46.4 22.8 30.8

All 1476 43.6 23.3 33.1

** **

Exhibit 49 examines the differences between innovators and non-innovators in the use of different academic fields. Overall, 
we find that, as might be expected, innovators appear to use a broader range of fields, with a greater reliance on engineering 
and material science. In contrast, non-innovators are more reliant on social sciences and arts and humanities. These 
differences are liable to reflect inter-industry differences in patterns of innovation rather than any impact of academic field 
use and innovation. However, it does suggest that even among the non-innovators a broader range of academic disciplines 
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is useful. Exhibit 50 is consistent with this interpretation, as we find the vast majority of innovators rely on multiple fields of 
academic research. However, again, we find non-innovators more reliant on a single discipline, although even here 28% of 
companies rely on more than three academic fields.

Exhibit 49: Percentage of companies listing academic fields as important (by level of innovation)

Level of innovation Number of 
companies

Health 
Science

Biology, 
Chemistry, 
Veterinary 

and 
Agricultural 

Science

Physics, 
Mathematics, 

Computer, 
Environment 

and Earth 
Sciences

Engineering 
and 

Materials 
Science

Business 
and Manage-
ment Studies

Social 
Sciences

Arts and 
Humanities

Innovators 1770 7.3 12.9 18.6 27.1 11.5 12.8 9.7

Non-innovators 919 8.2 11.1 12.4 12.8 14.3 23.1 18.2

All 2689 7.6 12.3 16.5 22.2 12.5 16.3 12.6

** ** ** ** **

Exhibit 50: Percentage of companies listing 1, 2, 3 academic fields as important (by level of innovation)

Level of innovation Number Listing 1 field Listing 2 fields Listing 3 fields

Innovators 897 38.9 24.9 36.2

Non-innovators 518 50.6 21.4 28.0

All 1415 43.2 23.6 33.2

** **

5.6 Summary

In this chapter, we examined the role of companies and universities in initiating and facilitating relationships between 
themselves. We have shown that both parties play active roles in these relationships with mutual actions being the norm. 
We have also shown that within the university sector, it is academics and professional staff that help start and sustain these 
relationships, indicating that personal contacts are important mechanisms for university-company interactions. However, 
few companies appear to devote significant staff time and resource to working with universities. 

In addition, we show that companies tend to draw from a broad range of universities and interact with not just large 
research-focused universities, but also smaller and more teaching focused institutions. This suggests that the diversity of 
university types in the UK higher education sector is a strength of the system. It enables different types of interactions to 
emerge and be sustained. 

We also found that companies that interact with universities rely on a diverse range of academic disciplines, including the 
natural sciences and engineering but also social sciences, the arts and humanities, and business and management. These 
patterns are consistent across sectors. 

These results suggest that supporting research and teaching activities in a broad range of academic disciplines is important 
to maintain the vitality of company interactions with UK universities. Indeed, focusing only on STEM subjects would lead to 
an under-appreciation of the role of social sciences, and arts and humanities in shaping business practices. 
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CHAPTER 6

The motivations for, and 
success of, interactions



6.1 Introduction

In this chapter, we examine what motivates companies to work with universities and how different parts of companies are 
shaped by these interactions. In doing so, we seek to understand what are the strategic and operational parts of companies 
that engage with universities and how these interactions met or exceeded their expectations. We also look at the perceived 
level of success of these interactions. By breaking down the specific parts of companies that interact with universities, we 
are able to ‘look under the hood’ of UK companies’ interactions with universities. This will help to reveal where inside these 
companies university interactions are most impactful. 

6.2 Motivations and success by size, sector, and innovation

Exhibit 51 shows the number and percentage of companies that are motivated to interact with universities by different areas 
of business activities. We can see technology and process development is the most commonly cited area, where 34% of 
companies indicated this area as a motivation for them. This is followed by introduction of new products/services, at 25.4%. 
However, we also see university interactions are important for marketing and sales (19.9%) and business organisation and 
strategy (18.6%). This suggests that although factors related to technology-based innovation are a motivation for 60% of 
companies, there are a wide range of other parts of business activities that motivate interactions with universities. 

In particular, company motivations related to business operations and management, including human resource 
management, organisation or strategy and operations, accounted for 51.2% of all motivations for interacting with 
universities. This would suggest that the balance of motivations between innovation-related goals and business-related goals 
is fairly even. Of course, it is possible that companies have multiple parts of their business operations that motivate them to 
interact with universities. 

However, it is clear from this data that motivations for interactions are not simply tied to innovation-related goals, and that 
companies instead seek to impact a wide range of other business operations. Therefore, focusing simply on interactions with 
universities that generate direct innovation outcomes misses the diversity of parts of these companies that motivate them to 
work with universities. 

In addition, in Exhibit 51, over 80% of companies indicated that these interactions met or exceeded their expectations. 
These positive experiences of interacting with universities were consistent across all types of business activities. In 
general, expectations tended to be met or exceeded in more business-related areas of interaction, such as human resource 
management, financial planning/strategy, and business organisation/strategy, compared to innovation-related areas. 

Indeed, interactions that did not meet expectations were concentrated in technology and process development and 
introduction of new processes, as well as inbound and outbound logistics and procurement. This imbalance in meeting 
expectations might be due to the fact that innovation-based interactions have a high degree of market and technical 
uncertainty, with a higher skew in outcomes. Interactions with universities may be launched with the goal of achieving a 
positive outcome in these areas but companies find these attempts end in failure due to issues arising in the innovation 
process itself. In the case of business-related areas of the company, there is liable to be less uncertainty about goals and 
outcomes, and therefore lower levels of unmet expectations. 
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Exhibit 51: The parts of the business motivating company interactions with universities and their degree of success

Motivation
Number of 

companies with 
this motivation

% Companies 
with this 

motivation

% Companies by degree of success

1. Below 
expectations

2. Met 
expectations

3.Exceeded 
expectations

4.Met or 
exceeded 

expectations 
2+3

Inbound and outbound logistics 41 2.3 20.5 64.1 15.4 79.5

Procurement 114 6.4 20.9 70.0 9.1 79.1

Operations 300 16.8 13.4 70.8 15.8 86.6

Marketing and sales 354 19.9 21.4 68.1 10.4 78.6

Service support activities 232 13.0 16.2 71.6 12.2 83.8

Introduction of new products/services 453 25.4 21.5 65.8 12.7 78.5

Technology and process development 606 34.0 23.2 62.6 14.2 76.8

Human resource management 281 15.8 17.6 69.2 13.2 82.4

Financial planning/strategy 91 5.1 12.5 64.8 22.7 87.5

Business organisation or strategy 331 18.6 14.0 66.6 19.4 86.0

Number of companies answering 
Q18: 1783

Number of companies choosing at 
least one motive (i.e., eligible to 
answer Q19):

1356

Exhibit 52 breaks down the motivations for interaction by size of company. It shows that companies of different sizes have 
a broad range of internal activities that motivate them to interact with universities. In fact, the pattern of breadth of business 
activities motivating interaction is consistent across all size bands. We do, however, see some differences with respect to 
larger companies and some of the motivations for specific business activities. 

In general, it appears that large companies have a higher share of motivations to work on innovation-related activities, such 
as new product/process development and technology development, than smaller companies. This is likely to be due to these 
companies having greater absorptive capacity, such as prior R&D investments and experience working with external parties 
than smaller companies. There are also stark differences between large and small companies with respect to the importance 
of interactions motivated by improving human resources and business strategy and organisation. The greater importance 
for large companies might be expected due to the greater coordination challenges that are associated with larger and more 
diverse organisations, as well as the formalisation of human resource functions in large companies. 

Exhibit 52 also examines the degree to which interactions met or exceeded expectations with respect to different business 
activities. The overall pattern is consistent across different size of companies and for different areas of business activities. 
Interactions with universities met or exceeded expectations in between 75-90% of cases. We see very little difference 
between the level of expectations being met or exceeded by size of company and by area of business activity. This suggests 
that even small companies – often assumed to find such interactions challenging – find their expectations are met or 
exceeded for a wide array of business activities. 
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Exhibit 52: The parts of the business motivating company interactions with universities and their degree of success 
(by size of company)

Size of company

1 - 9 10 - 49 50 - 249 250+ 1 - 9 10 - 49 50 - 249 250+

Companies with this motivation Companies met or exceeded expectations

Inbound and outbound logistics 1.6 1.6 4.1 2.8 ** 50.0 88.2 80.0 60.0

Procurement 7.4 6.9 3.9 8.5 75.0 76.7 71.4 100.0

Operations 13.1 15.3 19.3 22.6 ** 86.7 86.2 88.3 85.0

Marketing and sales 27.0 19.7 17.1 22.0 73.3 79.2 78.3 79.5

Service support activities 15.6 13.7 12.3 9.0 82.4 82.1 89.8 81.3

Introduction of new products/services 24.6 24.5 24.1 34.5 ** 72.4 79.4 79.2 76.7

Technology and process development 27.9 32.1 37.8 40.7 ** 78.8 75.5 76.1 82.9

Human resource management 12.3 13.5 15.9 31.6 ** 86.7 77.9 85.9 88.9

Financial planning/strategy 6.6 4.2 6.3 6.8 87.5 83.7 92.0 91.7

Business organisation or strategy 23.0 16.5 17.8 29.9 ** 88.0 86.1 80.3 92.3

Total companies in size class 
answering Q18: 122 1069 415 177

Overall, we find that, regardless of size and for what type of business activity, companies find their interactions with 
universities to be highly beneficial with respect to their initial expectations. Of course, it may be that managers at these 
companies need to justify to themselves and their colleagues the benefits of these interactions, and therefore report in the 
survey that their expectations were met. Since the survey was confidential and had no direct value to the respondent, this is 
unlikely to be the case. 
 
In Exhibit 53, we break down the analysis for different sectors. The results show that high-tech manufacturing companies 
have a high level of motivation to interact with in respect to technology development and new products/processes with 
universities. This pattern can also be observed for low-tech manufacturing and ICT service industries. What is clear from 
Exhibit 53 is that service sector companies interact across a broader range of business activities than manufacturing 
companies. In addition, service sector companies’ interactions are more motivated by business development, especially 
business strategy, human resource management and marketing/sales than manufacturing companies’ interactions. 

The pattern for meeting and exceeding expectations with respect to these interactions is consistent across manufacturing 
and services, with companies reporting high rates of satisfaction with their interactions. Although there are some cases of 
lower levels of met expectations in some areas, these are invariably areas of interaction that are quite limited in number, and 
therefore it is hard to read much into these figures against the general pattern of high satisfaction with interactions.
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Exhibit 53: The parts of the business motivating company interactions with universities and their degree of success 
(by sector)

Sector

High-tech 
manufacturing

Low-tech 
manufacturing

ICT, 
professional 
and scientific 

services

Other KIS
Other services 

& non-
manufacturing

Percentage of companies with this motivation

Inbound and outbound logistics 0.8 1.1 1.7 0.8 4.6 **

Procurement 4.0 4.8 5.9 2.5 10.4 **

Operations 15.3 16.0 12.7 16.8 21.5 **

Marketing and sales 15.3 19.1 21.7 13.1 23.6 **

Service support activities 9.7 5.9 11.9 15.9 15.3 **

Introduction of new products/services 46.8 27.1 24.4 20.1 24.5 **

Technology and process development 71.0 46.8 37.2 18.7 28.2 **

Human resource management 9.7 4.3 21.5 17.9 14.1 **

Financial planning/strategy 0.8 2.7 4.2 7.5 6.2 **

Business organisation or strategy 7.3 15.4 19.4 20.9 19.7 **

Total companies in size class 
answering Q18: 124 188 545 358 568

Sector

High-tech 
manufacturing

Low-tech 
manufacturing

ICT, 
professional 
and scientific 

services

Other KIS
Other services 

& non-
manufacturing

Percentage of companies that met or exceeded expectations

Inbound and outbound logistics 100.0 50.0 87.5 66.7 80.0

Procurement 100.0 100.0 71.0 77.8 78.6

Operations 84.2 93.1 93.8 83.3 83.1

Marketing and sales 83.3 85.7 78.9 72.3 77.9

Service support activities 90.9 90.9 85.5 83.6 80.7

Introduction of new products/services 82.5 76.0 82.3 71.8 77.6

Technology and process development 80.2 70.9 84.0 72.3 70.8 **

Human resource management 66.7 50.0 82.5 88.9 82.9 **

Financial planning/strategy 100.0 80.0 86.4 80.8 94.1

Business organisation or strategy 100.0 86.2 83.8 83.3 88.7

Total companies in size class 
answering Q18: 124 188 545 358 568
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In Exhibit 54, we examine differences in motivations and expectations from interaction for innovators and non-innovators. 
Overall, the patterns for motivations with respect to business areas between innovators and non-innovators are similar in 
nature. Both sets of companies rely on a broad range of business areas for their interactions. However, we do see significant 
differences with respect to innovation-related motivations, as these are significantly lower among non-innovators than 
among innovators for both the introduction of new products/services and technology and process development. This 
difference also manifests in marketing and sales. 

These differences might be expected due to the orientation of innovators and non-innovators with respect to developing new 
products/services. What is telling, however, is that there are little or no differences between innovators and non-innovators 
with respect to meeting or exceeding expectations from interactions with universities. This tells us that non-innovators 
also appear to value their interactions with universities, and that these interactions are meeting important needs for their 
organization, even if they do not directly support efforts to innovate. 

This suggests that focusing on innovators alone in the study of interactions between companies and universities misses a 
lot of business and organisational-related interactions that benefit these companies. It is also a reminder that universities 
play a wider role beyond their technology-related efforts, and these wider efforts can benefit companies even if they are not 
at the innovative frontier themselves.

Exhibit 54: The parts of the business motivating company interactions with universities and their degree of success 
(by innovation)

Innovators Non-innovators Innovators Non-innovators

Percentage of companies with this 
motivation

Percentage of companies met or 
exceeded expectations

Inbound and outbound logistics 2.4 2.2 82.6 78.6

Procurement 6.8 6.1 75.0 84.2

Operations 17.5 16.2 85.8 88.1

Marketing and sales 21.7 17.3 ** 76.1 83.3

Service support activities 12.5 14.0 80.8 88.1

Introduction of new products/services 34.3 12.7 ** 77.9 79.5

Technology and process development 45.3 17.3 ** 77.0 77.1

Human resource management 15.6 15.9 82.8 81.0

Financial planning/strategy 5.4 4.9 86.8 90.3

Business organisation or strategy 20.2 17.3 83.9 89.4

Total companies in size class 
answering Q18: 1039 636

Exhibit 55 cross-classifies company interaction motivations with the academic subjects they interact with. Companies 
can interact with many subjects and have multiple motivations, so the exhibit does not show the unique identification of a 
single motive with a single specific field. Instead, it shows the relative pattern of relationships. Thus, as might be expected, 
companies with a focus on developing their ability to innovate via new products/process or technology are associated with 
relatively frequent citations of physical sciences and engineering. This is also the case for life-sciences and health science, 
which is cited by a large share of companies for innovation-related business activities. 

It is also clear that business and management studies are cited widely for motivations for interacting across a range 
of business activities. Business and management activities are particularly cited for a cluster of motivations related to 
improving business operations, marketing, and strategy aspects of companies. 
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Exhibit 55: The parts of the business motivating company interactions with universities (by academic field)

Academic subject

Health 
Science

Biology, 
Chemistry, 
Veterinary 

and 
Agricultural 

Science

Physics, 
Mathematics, 

Computer, 
Environment 

and Earth 
Sciences

Engineering 
and Materials 

Science

Business and 
Management 

Studies

Social 
Sciences

Arts and 
Humanities

Percentage of companies with this motivation

Inbound and outbound 
logistics 3.8 4.1 2.2 2.9 4.1 1.6 2.5

Procurement 9.5 8.2 5.3 5.5 9.0 6.4 7.5

Operations 16.6 14.4 17.5 20.6 26.8 21.3 20.2 **

Marketing and sales 22.3 23.5 21.2 18.8 31.2 21.5 30.7 **

Service support activities 22.7 12.1 11.3 11.5 15.2 18.4 21.6 **

Introduction of new 
products/services 40.3 34.4 36.5 37.4 24.5 23.7 26.0 **

Technology and process 
development 36.5 53.5 61.5 61.2 32.1 18.0 21.1 **

Human resource 
management 10.0 10.6 19.7 12.9 26.5 22.0 15.2 **

Financial planning/
strategy 6.2 3.2 3.8 2.6 14.6 9.1 4.7 **

Business organisation or 
strategy 21.8 13.5 18.1 16.2 43.1 26.4 27.7 **

Total companies in size 
class answering Q18: 211 340 452 618 343 451 361

We also find that arts and humanities as well as social sciences are cited as motivations for a broad variety of business 
activities. For example, 30.7% of companies draw from arts and humanities for their marketing and sales efforts as part of 
their interactions with universities. Overall, the data suggests that companies draw from a diverse array of scientific fields to 
support their innovative efforts and also to help develop their organisational capabilities. The social sciences and arts and 
humanities play an important role in complementing interactions around the innovation-related goals of companies, as well 
as directly contributing to their business development.  

6.3 Capability to interact by size, sector, and innovation

In this section, we examine interacting companies’ own assessment of their capabilities to interact with universities. 
These questions were designed to bring forward information about internal barriers and challenges that might limit these 
interactions. They focus on two main areas: acquiring university knowledge and applying university knowledge. The goal 
here was to help assess the absorptive capacity of companies to identify and integrate university knowledge. They were 
inspired by the literature on company-level absorptive capacity (Cohen and Levinthal, 1990, Lane et al. 2006). 

Exhibit 56 reports the percentage of companies that have interactions that agree with statements relating to the capacity 
to acquire knowledge (where a score over 50 indicates agreement and less than 50 indicates disagreement). It is clear from 
Exhibit 56 that a rather high share of companies has little confidence in their ability to acquire university knowledge. Indeed, 
76.7% of companies stated that they do not agree with the statement that searching for knowledge from universities is an 
everyday activity in the company (score less than 50). Moreover, 68.6% of companies did not agree with the statement that 
they expect employees to source knowledge from universities or that they are very good at keeping abreast of knowledge 
developed in universities. However, companies appear to have more confidence to encourage their staff to build relationships 
with university partners, with 57.4% of companies responding affirmatively to this question. 
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Interestingly, these results are similar across different sizes of companies with small and large companies indicating 
low levels of agreement with respect to the statements about searching being an everyday activity and keeping abreast 
of developments in university knowledge. The share of companies with positive responses to building relationships with 
universities is also similar across company size groups. However, we did find one notable and significant difference with 
respect to the expectations of management about staff sourcing knowledge and expertise from universities. Here, large 
companies were significantly more active than smaller companies, although the median level of agreement with this 
statement among large companies was low (30%). 

Exhibit 56: Self-estimation of capability to acquire university knowledge and expertise (by size of company)

Employment size class

All companies 1-9 10-49 50-249 250+

Percentage Acquiring capability score

Acquiring capability Number of 
Companies 0-24 25-49 50-74 75-100 Median Median

The search for knowledge 
and expertise from 
universities is an every-day 
business in our company

1643 64.2 12.5 14.9 8.5 15 14 14 14 21

Our management expects 
that the employees source 
knowledge and expertise 
from universities

1621 56.0 12.6 23.3 8.1 19 18.5 18 20.5 30 **

We are very good at 
keeping abreast of the 
latest research developed 
at universities

1624 51.4 17.2 24.1 7.3 23.5 26 23 23 28.5

We encourage our staff 
to build relationships with 
university partners

1598 33.0 9.6 37.8 19.6 50 50 50 50 50

Exhibit 57 breaks the same responses down by sector. It shows similar patterns, with most companies not agreeing with 
these statements about their efforts to acquire university knowledge. This pattern is consistent across sectors, although 
high-tech manufacturing, ICT services and other KIS services indicate higher levels of agreement. Interestingly, low-tech 
manufacturing appears to have the lowest level of agreement about statements with respect to acquiring university 
knowledge. It is noticeable that this sector also has significantly less agreement with the statement about empowering 
employees to build ties with universities. 

Exhibit 57 also examines these differences with respect to innovators and non-innovators. Overall, although the differences 
are significant between responses of the two groups with respect to the three questions about acquiring university 
knowledge, the general pattern is of a low level of agreement. Indeed, the vast majority of innovators do not agree with the 
statement that they are very good at keeping abreast of university knowledge or that their management expects employees 
to source knowledge from universities. We also find no nominal or statistically significant differences between innovators 
and non-innovators with respect to the statement about whether the company encourages its staff to build relationships with 
university partners. 
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Exhibit 57: Self-estimation of capability to acquire university knowledge and expertise (by sector and innovation activity)

All 
companies

High-tech 
manufac-

turing

Low-tech 
manufac-

turing

ICT, profes-
sional and 
scientific 
services

Other 
KIS

Other 
services & 
non-manu-
facturing

Innovator Non-
innovator

Acquiring capability Median Median Median

The search for 
knowledge and 
expertise from 
universities is an 
every-day business in 
our company

15 20 12 16 17 13 ** 17 11 **

Our management 
expects that the 
employees source 
knowledge and 
expertise from 
universities

19 29 13 22 23 16 ** 22 15 **

We are very good at 
keeping abreast of 
the latest research 
developed at 
universities

23.5 26.5 17.5 26 28 19 ** 26 19 **

We encourage 
our staff to build 
relationships with 
university partners

50 50 29 50 50 50 ** 50 50

Exhibit 58 examines interacting companies’ responses to applying university knowledge. These questions pertain to the 
communication of university knowledge within the company, incorporation of university knowledge with internal knowledge, 
the adoption of university knowledge by the company and the time and effort invested in using university knowledge. Overall, 
we find a distinctive pattern, with only a minority of companies responding positively to statements about the internal 
communication of university knowledge and their ability to marry it to internal knowledge. 

By contrast, we find a significant majority responding affirmatively to statements about the adoption of university knowledge 
and their time and effort invested in using this knowledge. This suggests that the application of university knowledge is 
not only due to simply problems of time and effort, but also a lack of communication within the company and its inability 
to marry these external ideas with internal ones. These patterns of responses appear to be similar for different sizes of 
companies, suggesting that it may represent a more general pattern. 

Exhibit 58: Self-estimation of capability to apply university knowledge and expertise (by size of company)

Employment size class

All companies 1-9 10-49 50-249 250+

Percentage Acquiring capability score

Number of 
companies 0-24 25-49 50-74 75-100 Median Median

In our company, new ideas, 
findings, and technologies 
from universities are 
communicated widely

1596 50.9 14.2 26.9 8.1 24 25 23 24 26

We are highly effective in 
incorporating knowledge 
and expertise from our 
university partners and 
combining it with our 
internal knowledge

1594 46.5 12.5 29.7 11.4 29.5 36 28 26 37.5

Our company can 
adopt new ideas and 
technologies developed by 
universities

1581 22.4 9.0 43.9 24.7 56 52 56 56 61

We are willing to take time 
and effort to make sure that 
the potential of ideas from 
universities will be realized

1505 18.7 8.8 48.6 23.9 55 57 55 55.5 50
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Exhibit 59 examines responses to these questions across sectors and for levels of innovative activity. Overall, the pattern is 
similar across industries, with all industries reporting lower levels of agreement about statements about the communication 
and integration of university knowledge than they do for statements about the adoption and time and effort spent applying 
university knowledge. Again, companies in all sectors appear to be confident about their ability to adopt ideas and to 
put aside the required time and effort to apply this university knowledge internally. We find significantly higher levels of 
agreement to these statements in high-tech manufacturing, ICT services and other KIS services, as might be expected. 

Those companies with greater focus on innovation and technology in their business activities are liable to devote more 
managerial time and resources to applying university knowledge and be more confident about sharing this information within 
the company. We also find that innovators respond more positively to these statements about the application of university 
knowledge. However, even here, we find only a minority of innovators responded affirmatively to statements about their 
ability to communicate internally about university knowledge or to integrate this knowledge with their internal knowledge and 
resources. However, innovators are significantly more confident that they are able to apply ideas developed at universities 
and to devote time and effort to this application than non-innovators.

Exhibit 59: Self-estimation of capability to apply university knowledge and expertise (by sector and innovation activity)

All 
companies

High-tech 
manufac-

turing

Low-tech 
manufac-

turing

ICT, profes-
sional and 
scientific 
services

Other 
KIS

Other 
services & 
non-manu-
facturing

Innovator Non-
innovator

Median Median Median

In our company, 
new ideas, findings 
and technologies 
from universities 
are communicated 
widely

24 29 17 27 25.5 19 ** 26.5 17 **

We are highly 
effective in 
incorporating 
knowledge and 
expertise from our 
university partners 
and combining it 
with our internal 
knowledge

29.5 40 21 35 36 23 ** 32 26 **

Our company can 
adopt new ideas 
and technologies 
developed by 
universities

56 66 54.5 60 50 50 ** 64 50 **

We are willing to take 
time and effort to 
make sure that the 
potential of ideas 
from universities will 
be realized

55 63 50 58 50 54 ** 60 50 **

6.4 Summary

In this chapter, we have attempted to assess what parts of business’ activities motivated interactions with universities and 
whether these interactions have fulfilled the expectations placed on them. We found that 80% of interactions across various 
business activities met or exceed expectations, which is a clear signal that when companies work with universities, they 
benefit from doing so. It was also clear that interactions with universities shape many different parts of companies. 

We also examined what companies think of their own capabilities for acquiring and applying university knowledge. We found 
that companies often perceived that they were lacking in the ability to search for external knowledge and invested only 
modest effort and time in integrating this knowledge into their companies. We also found that companies were not confident 
in their ability to apply this knowledge. This pattern is consistent across industries and different sized firms. 

Overall, it suggests companies do not consider university interactions to be core to their business efforts, but feel that these 
interactions are beneficial to them, and do not require a lot of resources and efforts to release these benefits.
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CHAPTER 7

Constraints on interactions 
and determinants of  
non-interaction



7.1 Introduction

In this chapter we analyse the factors that companies report to have constrained their activities with universities in the 
survey period. We also analyse the reasons for not interacting that were reported by those companies with no interactions 
of any kind and amongst those that had tried to interact in the past but failed.

Interacting companies were asked to indicate the importance of a wide range of constraining factors on a 5-point Likert scale 
ranging from completely unimportant to very important. We report results based on the proportion ticking points 4 and 5 on 
the scale. Non-interacting companies were asked to indicate how important each of a variety of factors was in preventing 
interaction using a sliding scale 0-100 with a starting position anchored at 50. We report results on the proportion rating a 
factor over 50. 

Finally, the analysis for non-interacting companies that had tried to interact in the past but failed is based on the proportions 
ticking 4 or 5 on a 5-point Likert scale ranging from completely unimportant to very important.

7.2 Constraints on interaction by size, sector, and innovation

Exhibit 60 sets out the factors cited by interacting companies as important or very important in constraining their 
interactions with universities. The first column reports data for the whole interacting sample. The second and third columns 
report results for companies in that sample with and without licensing or spinout interactions where the former group are 
more likely to encounter IP constraints. The fourth and fifth columns allow a comparison of effects of company interactions 
involving research where IP issues may also arise (contract research, research consortia, collaborative research). The final 
four columns report results by size of firm.

For all companies, a lack of resources within the company itself is most frequently cited (51.7% of companies). This is 
followed by difficulty in identifying a partner (45.7%) and insufficient benefits (44.6%). The fourth most cited constraint is 
university bureaucracy and inflexibility (41.6%). Lack of regional and central government policy support are cited respectively 
by 41.5% and 41.9% of companies, closely followed by lack of company experience and lack of university interest (36.5% and 
36.4%). Some distance behind these come cultural differences (15.1%), IP agreement related constraints (14.2%) and a lack 
of geographically close universities (8.4%). It is striking given the policy emphasis on spatial links that so few companies cite 
the absence of a local university as an important constraint.

Exhibit 60: The importance of factors constraining interactions with universities by type of interaction and by 
size of company

Percentage citing as an important constraint

All

Companies with 
no licensing or 

spin-out  
interactions

Companies 
 with interac-

tions including 
licensing or 
spin-outs

Companies with 
no licensing or 
spin-out inter-
actions AND 
no research 
interactions

Companies with 
no licensing 
or spin-out 

interactions BUT 
with research 
interactions

Lack of resources by the company 51.7 51.2 52.1 11.7 19.5 **

Difficulty in identifying partner 45.7 46.9 42.9 31.9 57.6 **

Insufficient benefits 44.6 42.5 52.9 ** 41.0 48.3

Bureaucracy & inflexibility of university 41.6 38.2 54.9 ** 35.0 50.6 **

Lack of regional programmes 41.3 41.4 42.0 37.1 37.3

Lack of central government 
programmes 40.9 39.9 42.7 49.8 56.4

Incompatible time scales 40.3 37.3 56.9 ** 48.4 41.1

Lack of experience by the company 36.5 37.6 30.8 ** 40.0 28.3 **

Lack of interest by university 36.4 37.1 35.5 8.5 22.6 **

Cultural differences 15.1 13.3 22.1 ** 40.0 39.4

IP agreement 14.5 11.4 30.5 ** 42.3 37.9

Lack of geographically close universities 8.4 8.9 8.4 9.1 7.7
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Exhibit 60 (cont.): The importance of factors constraining interactions with universities by type of interaction 
and by size of company

Percentage citing as an important constraint

Micro
1 - 9

Small
10 - 49

Medium
50 - 249

Large
250+

Lack of resources by the company 56.6 51.0 51.5 52.9

Difficulty in identifying partner 37.0 45.8 46.7 48.7

Insufficient benefits 43.7 43.1 46.5 50.0

Bureaucracy & inflexibility of university 40.0 41.2 42.2 43.8

Lack of regional programmes 39.8 40.4 43.2 43.3

Lack of central government 
programmes 39.8 40.7 41.4 42.2

Incompatible time scales 35.6 39.5 40.9 47.4

Lack of experience by the company 30.2 34.0 40.0 47.8 **

Lack of interest by university 28.6 36.7 37.4 37.3

Cultural differences 15.2 14.3 16.8 16.4

IP agreement 15.0 12.9 13.3 26.8 **

Lack of geographically close universities 6.5 9.2 7.5 7.1

It is useful to group the non-policy related constraints into transactional and motivational groups (Tartari et al 2012). 
The former affects the costs and ease of interacting whilst the latter constrain interaction because of differences in 
the motivations behind the pursuit of research in university and industry environments. It stands out that of the three 
motivational constraints, university lack of interest, as well as cultural factors are cited relatively infrequently by interacting 
companies; and the third, incompatible time scales, is in the bottom half of the exhibit. Transaction constraints including 
a perceived lack of benefit are more frequently cited and span problems on both the business and university sides of the 
interaction process. This suggests room for policy intervention to lower transaction problems and it is notable that 40% of 
companies feel that lack of regional and policy support are important constraints.

In terms of transactions costs, it is perhaps surprising, given the amount of attention they receive in policy discussions, that 
IP agreement issues are very low down the list. This, however, reflects the fact that so few companies are involved in such 
agreements, as shown in Chapter 3. When samples with and without licensing and spin-outs are compared, the frequency of 
citing IP agreements as a constraint is almost three times higher for companies that are involved in such interactions than 
for those that are not. This difference is also statistically significant. IP constraints, nonetheless, still remain very low in the 
list . When those with and without research interaction are compared there is no statistically significant difference. 

The motivational constraint arising from incompatible time scales (56.9%) is the most frequently cited constraint in the group 
with licensing and spin out interactions. Such companies are also statistically significantly more likely to cite the motivational 
constraint of cultural differences, although it is still low down the list. They are also significantly more likely to cite the 
transactional factors of insufficient benefits and university bureaucracy. They are significantly less likely to cite their own lack 
of experience. None of the other differences are statistically significant. Companies with research interactions are more likely 
to cite constraints such as their own internal resource, and their lack of experience, alongside difficulty in finding partners, 
university bureaucracy and lack of university interest.
 
The analysis by size yields very few statistically significant results. IP agreements are more frequently reported by medium 
and large firms than micro and small firms, which is consistent with their greater involvement in IP-related activities, whilst 
more of them report their own lack of experience as a constraint than smaller companies. Both differences are statistically 
significant.
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Exhibit 61 reports on variations in the importance of constraints by sector. The ranking of the constraints is broadly the 
same across the sectors; however, some statistically significant differences are seen in the proportions citing constraints 
across sectors for seven of the constraint categories. The first of these is lack of resources; the top ranked constraint 
across all sectors but cited most often as an important constraint by high-tech manufacturing (60.9%) (statistically 
significantly higher than ICT and other services and non-manufacturing), and where ICT (49.3%), and other services and non-
manufacturing (47.5%) have statistically significantly lower proportions than other KI services (56.4%).

Lack of regional and central policy programmes are both statistically significantly more likely to be cited by either of the 
manufacturing sectors than the other sectors. Incompatible time scales are statistically significantly more likely to be 
cited as an important constraint by high-tech manufacturing companies (51.3%); and least often cited by those in other KI 
services (37%), and other services and non-manufacturing (36.3%). The ICT sector companies are statistically significantly 
the least likely to cite lack of experience as an important constraint (31.7%). Finally, other KI services companies are 
statistically significantly more likely (45.1%) than those in all other sectors to report lack of university interest as an 
important constraint. 

Taken as a whole, high-tech manufacturing appears as the most constrained on each of the 12 constraint dimensions with 
the notable exceptions of lack of experience and lack of university interest, which tend to be least frequently cited. This is 
consistent with their higher level of interactions, as reported on in Chapter 3, which may predispose them to more frequently 
encounter constraints.

Exhibit 61: The importance of factors constraining interactions with universities (by sector)

Percentage citing as an important constraint

All High-tech 
manufacturing

Low-tech  
manufacturing

ICT, 
professional 
and scientific 

services

Other KIS
Other services 

& non-
manufacturing

Lack of resources by the company 51.7 60.9 51.7 49.3 56.4 47.5 **

Difficulty in identifying partner 45.7 53.6 45.6 45.3 47.2 44.1

Insufficient benefits 44.6 51.3 48 46.3 41.8 42

Bureaucracy & inflexibility of university 41.6 48.7 41.1 41.1 45.3 38.4

Lack of regional programmes 41.3 46 50 35.3 45.5 41 **

Lack of central government 
programmes 40.9 47.4 48.3 35 42 41.2 **

Incompatible time scales 40.3 51.3 43 43 37 36.3 **

Lack of experience by the company 36.5 35.1 47.7 31.7 37.1 37.1 **

Lack of interest by university 36.4 27.7 34.3 35.5 45.1 34.7 **

Cultural differences 15.1 16.8 14.5 16.5 15.6 13.5

IP agreement 14.5 36 13.4 15 15.1 9.6 **

Lack of geographically close universities 8.4 11.5 9.9 6.5 9.8 8.2

Exhibit 62 reports variations in citing important constraints across the innovator and non-innovator groups. The rankings are 
once again broadly similar across these groups. In both, lack of resources tops the list (53% and 48.5%), and the difference 
between them is not statistically significant. In the case of the least cited constraint (lack of geographically close universities) 
there is no significant difference either (7.9% and 9.3% for innovators and non-innovators respectively). In all other constraint 
categories, innovators cite a higher proportion as important than non-innovators. This is consistent with innovators having 
higher frequency of interactions, as shown in Chapter 3 where 32% of innovating firms engage in research interactions 
compared to 14% on non-innovating firms, and innovating firms use all the commercialisation interactions more frequently 
than non-innovating firms. This greater frequency implies more opportunities to experience constraints.
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Exhibit 62: The importance of factors constraining interactions with universities (by innovation)

Percentage citing as an important constraint

All Innovators Non-innovators

Lack of resources by the company 51.7 53 48.5

Difficulty in identifying partner 45.7 48.8 40.9 **

Insufficient benefits 44.6 49 37.5 **

Bureaucracy & inflexibility of university 41.6 46.2 33.8 **

Lack of regional programmes 41.3 44.1 37.1 **

Lack of central government programmes 40.9 43.1 36.6 **

Incompatible time scales 40.3 46.4 30.3 **

Lack of experience by the company 36.5 37.7 34

Lack of interest by university 36.4 38.5 33.3 **

Cultural differences 15.1 17.4 11.6 **

IP agreement 14.5 18.5 8.4 **

Lack of geographically close universities 8.4 7.9 9.3

7.3 Reasons for non-interaction by size, sector, and innovation

In this section we analyse non-interacting companies, defined as those that reported no interactions with universities under 
any of the people-based, problem-solving, community-based, or commercialisation routes. 

Exhibit 63 examines the constraining factors that these companies report have prevented interaction. The exhibit shows 
results for such companies taken as a whole and split by size group and innovator type. By far the most important factors 
relate to lack of information, both about how to interact and about the benefits of such interaction (66.2% and 63.3% 
respectively for non-interacting companies as whole). Innovators are statistically significantly more likely to cite lack of 
the “how to” information constraint, and the “considered too complicated” constraint while the larger firms are statistically 
significantly more likely to report lack of “benefit” information. 

These findings are broadly consistent with our earlier findings for interactors companies lack the capabilities for interaction 
activity. No other differences across size class are statistically significantly different. The cost of interaction appears of little 
significance. Finally, the least cited constraint preventing interaction in the survey period is having tried and failed in the past. 
This is statistically significantly higher for innovators (18.6%) than non-innovators (11.1%).

Exhibit 63: The importance of factors explaining non-interaction (by size of company and innovation)

Percentage of companies

Constraining factors All 
companies 0-10 10 - 49 50-249 250+ Innovators Non-

innovators

No info on how to go about it 66.2 58.2 66.1 68.4 73.8 73.8 60.3 **

No info on benefits 63.3 54.5 62.0 69.2 74.2 ** 69.4 58.9 **

Not considered relevant 46.8 34.8 47.6 49.4 49.1 44.6 48.0

Considered too time consuming 45.1 42.5 45.3 47.1 40.4 47.3 43.4

Considered too complicated 41.1 37.3 40.8 47.7 30.6 44.7 37.7 **

Considered too expensive 27.7 22.2 29.0 26.4 25.5 27.5 25.8

Tried before and it did not work 15.4 19.5 15.0 15.8 12.2 18.6 11.1 **
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Exhibit 64 repeats the analysis by sector. The broad pattern is the same across all sectors. High-tech manufacturers are 
more likely to report all constraining factors, with the exception of “not considered relevant”. However, only the “too time 
consuming” and “tried it before and failed” differences are statistically significant with high-tech (61.1%) and ICT (24.4%) the 
respective leaders. 

Exhibit 64: The importance of factors explaining non-interaction (by sector)

Percentage of companies

Constraining factors All  
companies

High-tech 
manufacturing

Low-tech 
manufacturing

ICT, 
professional 
and scientific 

services

Other KIS
Other services 

& non-
manufacturing

No info on how to go about it 66.2 85 66.9 66.8 68.8 63.5

No info on benefits 63.3 78 65.2 64.4 63.3 61.2

Not considered relevant 46.8 47.1 43.4 54.1 52.8 43.3

Considered too time consuming 45.1 61.1 41.3 53.9 43.3 42 **

Considered too complicated 41.1 51.6 46.2 41.9 35.8 40.4

Considered too expensive 27.7 25.7 35.3 30.3 26.9 25.1

Tried before and it did not work 15.4 12.9 14.5 24.4 13.4 13.1 **

7.4 Importance of factors preventing interaction for those who had tried but failed to interact

It is of interest to examine the experience of those that had tried but failed to interact since they can provide views on 
constraint factors based on direct experience. Companies with no experience of having tried may be reporting perceived 
rather than experienced constraints preventing interaction. 

Exhibit 65 sets out the analysis of constraints preventing interaction for those that had tried but failed in the past alongside 
data for all non-interacting companies. It also reports variations by size and innovating status for the tried but failed group. 
In most cases, the latter companies report higher proportions citing constraints than non-interacting companies taken as a 
whole. There are some differences in the ranking too with insufficient benefits (62%) the most often cited as an important 
constraint by those who had tried but failed. However, the top three are the same for both groups. 

Those who tried but failed were notably more likely to cite their own lack of experience (50.0% compared to 36.5%), a lack of 
university interest (44.2% compared with 36.4%) and a lack of regional or central policy support (52.7% and 50.5% compared 
to 41.3% and 40.9% respectively). There were no significant differences in this respect across size classes. However, 
innovators who had tried but failed to interact were statistically significantly more likely to cite insufficient benefits (67.9% 
versus 54.5%), university bureaucracy (53.2% versus 36.8%), incompatible time scales (40.7% versus 24.7% and cultural 
differences (18.4% versus 7.1%). 
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Exhibit 65: Factors constraining interaction for those who had tried but failed to interact (by size of company)

Percentage citing as an important constraint

Constraining factors
All non- 

interacting 
companies

All companies 
that tried but 

failed

Micro
1 - 9

Small
10 - 49

Medium
50 - 249

Large
250+ Innovators Non-

innovators

Insufficient benefits 44.6 62.1 68.0 60.3 62.9 75.0 67.9 54.5 **

Difficulty in identifying 
partner 45.7 58.0 65.4 56.3 61.1 50.0 62.5 53.0

Lack of resources by 
company 51.7 57.1 52.0 57.7 60.0 50.0 57.7 56.6

Lack of regional 
programmes 41.3 52.7 56.0 53.2 48.6 50.0 54.1 51.5

Lack of central 
government programmes 40.9 50.5 52.0 51.1 47.2 50.0 51.4 49.0

Lack of experience by 
company 36.5 50.0 45.8 48.9 55.3 55.6 53.6 45.5

Bureaucracy & inflexibility 
of university 41.6 45.4 48.0 43.6 50.0 50.0 53.2 36.8 **

Lack of interest by 
university 36.4 44.2 48.0 44.3 38.9 57.1 49.5 38.4

Incompatible time scales 40.3 33.7 37.5 30.0 41.7 50.0 40.7 24.7 **

Lack of geographically 
close universities 8.4 15.7 28.0 14.2 11.1 25.0 14.4 17.3

Cultural differences 15.1 13.0 12.0 12.3 13.9 22.2 18.4 7.1 **

IP agreement 14.5 12.0 20.0 12.1 8.3 0.0 9.1 14.3

Exhibit 66 repeats the analysis by sector and reveals no statistically significant variation across them.

Exhibit 66: Factors constraining interaction for those who had tried but failed to interact (by sector)

Percentage of companies

Constraints All  
companies

High-tech 
manufacturing

Low-tech 
manufacturing

ICT, 
professional 
and scientific 

services

Other KIS
Other services 

& non-
manufacturing

Insufficient benefits 62.1 71.4 56.7 71.2 58.1 59.6

Difficulty in identifying partner 58 83.3 50 50 60 62.2

Lack of resources by company 57.1 71.4 39.3 65.3 48.4 60

Lack of regional programmes 52.7 83.3 42.9 41.3 60 56.7

Lack of central government 
programmes 50.5 83.3 35.7 42.9 46.7 57.7

Lack of experience by company 50 83.3 42.9 40.8 54.8 53.1

Bureaucracy & inflexibility of 
university 45.4 50 36.7 37.5 43.3 52.7

Lack of interest by university 44.2 50 32.1 41.3 50 46.9

Incompatible time scales 33.7 33.3 26.7 46.8 23.3 32.6

Lack of geographically close 
universities 15.7 16.7 10.7 12.2 20 17.5

Cultural differences 13 0 21.9 20.4 6.5 9.2

IP agreement 12 0 17.9 8.2 13.3 12.5
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7.5 Conclusions

The most frequently cited factors preventing interactions with universities by non-interacting companies are a lack of 
company resources, difficulty in identifying partners and insufficient benefits. These were amplified amongst companies 
that had tried to interact in the past but failed. Motivational constraints reflected by cultural differences, lack of interest 
by universities, and incompatible time scales were less frequently cited than transactional constraints such as university 
bureaucracy and lack of company experience. Lack of geographically close universities was the least frequently cited reason 
for non-interaction. 

Overall, companies’ IP agreement problems were among the least frequently cited constraints preventing interaction, but 
the importance of this factor increased once the analysis focussed on those carrying out IP-related interactions, as did 
the motivational factor of incompatible time scales. High-tech manufacturing companies tended to experience a higher 
level of constraints in a number of different dimensions. Around 40% of companies felt that lack of central or local policy 
programmes constrained their interactions. This percentage was higher in high-tech manufacturing; low-tech manufacturing; 
and in ICT, professional and scientific services than in other sectors.
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CHAPTER 8

Sources of knowledge for 
innovation-related and 
university-related R&D



8.1 Introduction

In this chapter, we explore the sources of knowledge for innovation, and the R&D activities of companies. Companies rely 
on a variety of sources of knowledge for their innovative activities. Previous research has shown that large, open and R&D 
intensive companies are the most likely to source knowledge from universities (Laursen and Salter, 2004). We use the 
window of the sources of knowledge for innovation to examine the influence of universities as a source of knowledge for 
innovation among our response pool, comparing the views of companies of different sectors and sizes. We also examine 
the level and impact of university research on a company’s R&D expenditures. In doing so, we try to probe how university 
research may underpin private sector R&D efforts. 

8.2 Sources of knowledge for innovation by size and sector

Exhibit 67 shows that most companies rely on multiple external sources of knowledge for their innovative efforts. The most 
commonly used sources related to the market - suppliers and customers - as well as internal sources within the company. 
These patterns are consistent across all company sizes. However, we do see that larger companies are more likely to use 
external sources than smaller companies. Turning to universities as a source of knowledge for innovation, we can see 50.3% 
of companies cite universities. This figure is relatively modest against the most commonly used sources, such as suppliers 
and customers. The share of companies drawing knowledge from universities is, however, higher for large companies. 
For example, only 42.7% of micro companies indicate that they draw knowledge from universities, whereas 59.8% of large 
companies do. 

Our survey asked companies about the degree of importance of these sources. As Exhibit 67 demonstrates sources inside 
the company, as might be expected, are of the highest importance. Among the external sources of knowledge customers 
and suppliers are also highly important with 57.6% and 39.5% of citing these sources. We can also see competitors in the 
same business line, as well as professional networks and associations, are also cited frequently as being highly important as 
a source of knowledge for innovation. 

Exhibit 67: Use and importance of sources of knowledge for innovation (by size of company)

Percentage using the source

Number of 
companies 

answering the 
question

All 1 - 9 10 - 49 50 - 249 250+

Sources within the company or group 1528 97.8 96.4 97.7 97.8 98.8

Suppliers 1508 94.7 91.5 94.2 94.6 99.4 **

Clients or customers 1518 96.9 91.4 97.2 97.3 97.0 **

Competitors or other businesses in your line of 
business 1516 92.0 87.8 91.5 92.1 96.9 **

Consultants 1509 66.6 51.2 63.9 70.7 79.9 **

Commercial labs and private sector R&D enterprises 1504 42.2 36.6 40.5 42.5 53.0 **

Universities 1514 50.3 42.7 48.4 52.2 59.8 **

Government or public sector research organisations 1511 45.3 42.2 42.6 45.6 61.2 **

Technical standards or standard setting bodies 1514 69.2 65.1 67.9 68.8 79.4 **

Conferences, trade fairs, exhibitions 1511 79.6 68.3 78.3 81.2 88.6 **

Trade and technical press, computer databases 1512 75.0 75.6 73.6 77.0 78.0

Professional and industry networks and associations 1520 88.1 86.7 86.7 88.3 95.8 **

All innovating companies 1580
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Exhibit 67 (cont.): Use and importance of sources of knowledge for innovation (by size of company) 

Percentage rating the source as of high importance

All 1 - 9 10 - 49 50 - 249 250+

Sources within the company or group 76.0 73.5 74.6 79.0 78.9

Suppliers 39.5 41.5 36.4 41.7 50.0 **

Clients or customers 57.6 58.0 57.6 57.3 58.2

Competitors or other businesses in your line of 
business 22.6 23.2 22.8 19.8 27.6

Consultants 9.9 9.8 9.4 9.6 13.4

Commercial labs and private sector R&D enterprises 5.8 4.9 5.7 5.2 7.9

Universities 6.1 4.9 5.1 8.2 7.9

Government or public sector research organisations 5.0 3.6 4.8 4.4 8.5

Technical standards or standard setting bodies 17.4 15.7 16.8 16.7 23.6

Conferences, trade fairs, exhibitions 13.6 22.0 15.1 9.3 11.4 **

Trade and technical press, computer databases 9.5 13.4 9.8 8.2 8.5

Professional and industry networks and associations 22.9 25.3 22.4 21.0 28.5

Turning to universities, we see that universities are cited as a highly important source by only 6.1% of all companies, a figure 
that is similar to that for government research labs and commercial R&D labs. This figure is in line with the responses on 
multiple waves of the UK innovation survey, demonstrating that universities are not often perceived as a highly important 
source of knowledge for innovation. We do, however, see some differences between different size bands of companies with 
universities becoming more important in larger size bands, but these differences are not statistically significant. 

Exhibit 68 breaks down the use and importance of knowledge sources by different sectors. It shows that high tech 
manufacturing has the highest use of universities as a source with 64.1% of companies, whereas other services and 
non-manufacturing has the lowest use at 42.8% of companies. This pattern is consistent with the results for high use of 
universities as a knowledge source for innovation. We find here that 11.5% of companies in high tech manufacturing cite 
universities as a highly important source of knowledge for innovation, whereas only 4.3% of low technology companies do. 
In the services sectors, we see that ICT and other KIS industries have a greater share of companies using universities as a 
highly important knowledge source, with 7.6% and 7.1% respectively. In contrast, only 4.1% of other services cite universities 
as a highly important source of knowledge for their innovative efforts. 
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Exhibit 68: Use and importance of sources of knowledge for innovation (by sector)

Percentage using the source

Number of 
companies 
answering 

the question

All
High-tech  
manufac-

turing

Low-tech 
manufac-

turing

ICT, profes-
sional and 
scientific 
services

Other 
KIS

Other 
services & 
non-man-
ufacturing

Sources within the company or group 1528 97.8 99.3 97.9 98.6 97.0 97.0

Suppliers 1508 94.7 98.5 96.6 92.4 93.3 95.3 **

Clients or customers 1518 96.9 98.5 95.6 97.4 96.9 96.6

Competitors or other companies in your line of 
business 1516 92.0 93.2 86.6 94.1 91.9 92.5 **

Consultants 1509 66.6 62.9 63.0 68.8 71.5 65.5

Commercial labs and private sector R&D 
enterprises 1504 42.2 64.7 48.7 41.2 31.4 38.3 **

Universities 1514 50.3 64.1 50.0 54.1 53.3 42.8 **

Government or public sector research 
organisations 1511 45.3 48.5 39.6 47.8 51.8 42.6 **

Technical standards or standard setting bodies 1514 69.2 85.6 71.0 68.9 65.5 66.0 **

Conferences, trade fairs, exhibitions 1511 79.6 89.5 76.4 80.6 75.5 79.3 **

Trade and technical press, computer databases 1512 75.0 82.7 73.2 76.7 67.7 75.2 **

Professional and industry networks and 
associations 1520 88.1 89.3 82.8 91.7 89.9 86.5 **

All innovating companies 1580

Percentage rating the source as of high importance

All High-tech  
manufacturing

Low-tech 
manufacturing

ICT, profes-
sional and 
scientific 
services

Other KIS

Other 
services & 
non-man-
ufacturing

Sources within the company or group 76.0 85.8 73.4 81.7 70.9 72.1 **

Suppliers 39.5 46.2 46.1 29.9 35.6 43.9 **

Clients or customers 57.6 65.4 49.8 58.4 57.1 58.7 **

Competitors or other companies in your line of 
business 22.6 24.1 19.8 22.0 24.4 23.4

Consultants 9.9 7.6 7.4 10.6 13.5 9.6

Commercial labs and private sector R&D 
enterprises 5.8 7.5 10.0 5.3 3.1 4.9 **

Universities 6.1 11.5 4.3 7.6 7.1 4.1 **

Government or public sector research 
organisations 5.0 6.1 1.8 5.7 8.5 4.3 **

Technical standards or standard setting bodies 17.4 25.8 17.3 15.0 16.8 17.6 **

Conferences, trade fairs, exhibitions 13.6 15.8 13.1 13.3 14.8 13.2

Trade and technical press, computer databases 9.5 10.5 9.1 10.6 8.2 8.9

Professional and industry networks and 
associations 22.9 21.4 16.8 23.6 35.7 20.6 **

74



Exhibit 69 examines the use of sources for companies that interact with universities versus those that do not. As might 
be expected, we find important differences in their assessment of the use and importance of university knowledge. For 
interactors, 69.6% of companies use university knowledge as a source for their innovative activities. For non-interactors, 
this figure falls to 13.3%. These differences are even more stark in relation to the degree of importance assigned to 
university knowledge, with 9.1% of interactors indicating universities are highly important and only 0.6% of non-interactors 
indicating this. 

In general, non-interactors rely on fewer sources of external knowledge, a difference that is most pronounced for universities, 
and private and public labs. Indeed, there is little difference with respect to the use of customer and supplier knowledge for 
innovation between interactors and non-interactors. This suggests that non-interactors are less likely to work with external 
partners within the innovation system, including consultants and private labs as well as public agencies such as universities 
and government research labs. 

Exhibit 69: Use and importance of sources of knowledge for innovation (by whether interacting with universities or not)

Percentage using the source Percentage rating the source as 
of high importance

Number of 
companies 
answering 

the question

All Interactors Non- 
interactors All Interactors Non- 

interactors

Sources within the company or group 1494 97.9 98.5 96.8 ** 76.4 77.4 74.5

Suppliers 1475 94.6 93.9 95.8 39.6 37.4 43.8 **

Clients or customers 1485 96.8 97.5 95.6 ** 57.6 58.2 56.3

Competitors or other businesses in 
your line of business 1483 91.9 92.2 91.4 22.7 23.4 21.3

Consultants 1477 66.6 71.2 57.7 ** 10.0 10.2 9.5

Commercial labs and private sector 
R&D enterprises 1472 42.2 49.5 27.7 ** 5.8 6.9 3.8 **

Universities 1481 50.8 69.6 13.3 ** 6.3 9.1 0.6 **

Government or public sector research 
organisations 1478 45.7 55.7 25.8 ** 5.1 7.0 1.4 **

Technical standards or standard 
setting bodies 1480 69.3 73.6 60.9 ** 17.3 18.8 14.4 **

Conferences, trade fairs, exhibitions 1478 79.4 82.2 73.9 ** 13.5 15.2 10.3 **

Trade and technical press, computer 
databases 1479 75.0 77.9 69.2 ** 9.4 10.5 7.1 **

Professional and industry networks 
and associations 1487 88.0 91.1 81.9 ** 23.0 25.1 18.9 **

All Innovating Companies 1532

Exhibit 70 explores the sources of knowledge for innovation for those innovators with products that are new for the industry. 
Overall, we find that those developing products new for their industry are generally more open to all knowledge sources than 
those achieving a lower level of innovation. We find that 54.5% of these highly innovative companies draw from university 
knowledge in their innovative efforts. This figure increases by size, with large companies citing university in 64.5% of cases, 
whereas micro companies cite university knowledge in 46.3% of cases. We can also see that the share of companies citing 
universities as of high importance for their innovation efforts among the most innovative companies is relatively modest, at 
7.6% of companies a figure that is only just above the overall percentage for all companies. 

The exhibit also shows that larger companies tend to have a greater likelihood of citing university knowledge sources. 
However, these differences are not statistically significant. Overall, these results suggest that even among the most 
innovative companies, university knowledge is not considered highly important for innovative efforts. 
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These patterns are mirrored in Exhibit 71, which examines the differences in these patterns across industries. As expected, 
we find that high tech manufacturing and ICT services report the highest share of companies drawing on university 
knowledge in their innovative efforts. In comparison, low tech manufacturing and other services have the lowest rates of 
companies citing university knowledge. 

Exhibit 70: Use and importance of sources of knowledge for innovation for companies with product innovation 
new to their industry (by size of company)

Percentage using the source

Number of 
companies 

answering the 
question

All 1 - 9 10 - 49 50 - 249 250+

Sources within the company or group 906 98.5 97.6 98.9 97.7 98.1

Suppliers 892 95.2 92.7 94.7 95.0 99.1

Clients or customers 902 97.8 92.5 98.1 98.2 97.2

Competitors or other businesses in your line of 
business 898 91.3 87.5 90.1 91.7 98.1 **

Consultants 893 67.0 56.1 64.5 70.4 76.6 **

Commercial labs and private sector R&D enterprises 893 48.3 48.8 46.5 47.7 57.9

Universities 895 54.5 46.3 52.5 56.0 64.5

Government or public sector research organisations 894 46.4 48.8 43.2 47.9 58.3 **

Technical standards or standard setting bodies 895 71.2 68.3 69.9 70.2 80.6

Conferences, trade fairs, exhibitions 893 81.9 80.5 78.9 85.7 89.0 **

Trade and technical press, computer databases 897 75.9 70.7 74.8 77.8 79.8

Professional and industry networks and associations 898 88.4 82.9 87.6 88.0 95.4

All innovating companies 932

Percentage rating the source as of high importance

All 1 - 9 10 - 49 50 - 249 250+

Sources within the company or group 80.5 82.9 78.6 82.3 85.2

Suppliers 38.7 43.9 35.2 42.0 46.7

Clients or customers 60.3 67.5 61.0 57.1 60.7

Competitors or other businesses in your line of 
business 20.9 25.0 22.0 16.5 23.4

Consultants 10.2 12.2 9.6 9.7 13.1

Commercial labs and private sector R&D enterprises 6.6 4.9 6.6 5.6 9.3

Universities 7.6 7.3 6.2 10.6 8.4

Government or public sector research organisations 5.6 4.9 5.1 4.7 10.2

Technical standards or standard setting bodies 17.4 19.5 16.0 18.1 22.2

Conferences, trade fairs, exhibitions 12.8 26.8 14.1 7.4 11.9 **

Trade and technical press, computer databases 9.5 14.6 9.6 7.9 10.1

Professional and industry networks and associations 23.1 31.7 22.9 18.5 29.6
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Exhibit 71: Use and importance of sources of knowledge for innovation for companies with product innovation 
new to their industry (by sector)

Percentage of companies using the source

Number of 
companies 
answering 

the question

All
High-tech  
manufac-

turing

Low-tech 
manufac-

turing

ICT, profes-
sional and 
scientific 
services

Other 
KIS

Other 
services & 
non-man-
ufacturing

Sources within the company or group 906 98.5 100.0 97.9 98.2 97.2 98.9

Suppliers 892 95.2 100.0 95.7 93.2 92.2 96.3 **

Clients or customers 902 97.8 99.0 95.7 97.9 98.1 98.2

Competitors or other businesses in your line of 
business 898 91.3 94.1 82.0 94.3 90.5 92.3 **

Consultants 893 67.0 62.4 64.2 68.9 69.6 67.0

Commercial labs and private sector R&D 
enterprises 893 48.3 68.3 53.3 48.4 30.8 44.9 **

Universities 895 54.5 67.0 51.8 60.4 52.4 46.2 **

Government or public sector research 
organisations 894 46.4 51.0 36.3 51.6 48.1 43.8 **

Technical standards or standard setting bodies 895 71.2 86.1 73.7 70.7 65.7 66.9 **

Conferences, trade fairs, exhibitions 893 81.9 91.2 77.2 83.5 74.3 81.9 **

Trade and technical press, computer databases 897 75.9 87.3 71.7 77.2 69.2 75.0 **

Professional and industry networks, and 
associations 898 88.4 92.0 82.6 92.5 88.7 85.8 **

All innovating companies 932

Percentage rating the source as of high importance

All High-tech  
manufacturing

Low-tech 
manufacturing

ICT, profes-
sional and 
scientific 
services

Other KIS

Other 
services & 
non-man-
ufacturing

Sources within the company or group 80.5 87.3 75.7 83.7 81.1 76.7

Suppliers 38.7 46.5 45.7 29.4 29.1 45.4 **

Clients or customers 60.3 67.6 49.3 61.1 62.9 61.3 **

Competitors or other businesses in your line of 
business 20.9 22.5 17.3 20.8 23.8 21.2

Consultants 10.2 8.9 8.0 11.1 14.7 9.2

Commercial labs and private sector R&D 
enterprises 6.6 7.9 13.9 5.8 2.9 4.7 **

Universities 7.6 14.0 5.8 10.0 5.7 4.4 **

Government or public sector research 
organisations 5.6 6.9 1.5 7.5 11.3 2.9 **

Technical standards or standard setting bodies 17.4 23.8 15.3 13.9 21.0 18.4

Conferences, trade fairs, exhibitions 12.8 18.6 10.3 12.2 14.3 11.8

Trade and technical press, computer databases 9.5 11.8 7.2 11.0 7.7 8.8

Professional and industry networks, and 
associations 23.1 21.0 18.8 22.9 34.0 21.8
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Exhibit 72 further breaks down these percentages by whether or not companies interact with universities, as measured 
in other parts of the survey. As expected, interacting companies have a much higher likelihood of citing universities as a 
source of knowledge for innovation and indicating that this knowledge was highly important to them. Interacting companies 
are, in general, more likely to be open to external knowledge sources, reflecting their general orientation to different actors 
in the innovation system. What is interesting is that interacting companies are also more likely to interact with private R&D 
labs and consultants than non-interacting companies, which suggests that a general orientation away from interacting with 
universities is reflected in a pattern of low interaction with other more market-oriented actors in the innovation system, 
including private labs and consultants. 

Exhibit 72: Use and importance of sources of knowledge for innovation for companies with product innovation new to 
their industry (by whether interacting with universities or not)

Percentage using the source Percentage rating the source as 
of high importance

Number of 
companies 
answering 

the question

All Interactors Non- 
interactors All Interactors Non- 

interactors

Sources within the company or group 887 98.5 98.9 97.7 80.7 80.5 81.3

Suppliers 873 95.1 94.2 97.3 38.7 36.2 44.7 **

Clients or customers 883 97.7 98.1 96.9 60.2 60.6 59.4

Competitors or other businesses in 
your line of business 879 91.2 91.4 90.9 20.9 21.7 19.0

Consultants 874 67.0 71.7 55.6 ** 10.3 11.3 7.9

Commercial labs and private sector 
R&D enterprises 874 48.3 54.6 32.4 ** 6.6 7.4 4.8

Universities 876 54.9 71.8 13.1 ** 7.8 10.6 0.8 **

Government or public sector research 
organisations 875 46.6 56.3 22.6 ** 5.7 7.5 1.2 **

Technical standards or standard 
setting bodies 876 71.3 74.8 63.0 ** 17.1 18.2 14.6

Conferences, trade fairs, exhibitions 874 81.7 83.8 76.4 ** 12.7 14.3 8.8 **

Trade and technical press, computer 
databases 878 76.0 78.8 69.0 ** 9.5 10.7 6.3 **

Professional and industry networks 
and associations 879 88.3 91.5 80.2 ** 23.3 26.0 16.6 **

All Innovating Companies 905

8.3 Percentage of company R&D with universities by size and sector

In this section, we examine how university interaction shapes company R&D, focusing on the share of R&D activities that 
involves direct interaction with universities. It must be noted that external R&D expenditures are often significantly lower 
than internal R&D expenditures. Internal R&D budgets tend to be concentrated on R&D staff and equipment. Given this, we 
should not expect to see a high percentage of university interaction accounting for a significant share of companies’ R&D 
budgets. This reflects the fact that R&D is typically difficult to contract for in the technology market. It is also the case that 
the number of companies that interact with universities is generally modest. These two factors together will diminish the 
overall share of R&D efforts that involve universities. 

From Exhibit 73, we can see that 31% of all companies have R&D activities that have some direct involvement with 
universities. The level of involvement varies considerably, with around half of the companies (14%/31%) reporting that 
university interaction in their R&D accounted for only 1 to 5% of their total R&D. However, we do see that 6.2% of companies’ 
university interaction was involved in over 20% of their R&D efforts.
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Exhibit 73 also breaks this down by the size of the company. It shows that the percentage of companies indicating that 
they have some involvement with universities in their R&D increases with size, with 49% of large companies indicating that 
university interaction was involved in their R&D. However, the share of R&D accounted for by these interactions tends to 
decrease with company size, which is liable to be a function of the size of the R&D budget in total and the modest level of 
funding associated with university research itself. 

Exhibit 73: Percentage of company R&D involving interaction with universities (by size of company)

Percentage of company R&D involving interaction with universities

None 1-5 6-10 11-20 21-50 50+ Number of 
companies

All 69.0 14.0 5.9 5.0 3.8 2.4 1208

1 - 9 74.0 9.1 5.2 3.9 3.9 3.9 77

10 - 49 71.9 11.9 5.0 5.4 3.6 2.3 747

50 - 249 66.1 16.4 6.3 4.2 3.8 3.1 286

250+ 51.0 26.5 12.2 5.1 5.1 0.0 98

** ** **

Exhibit 74 examines the percentage of company R&D involving interaction by sector. It shows that the highest share of 
university involvement in R&D is among high tech manufacturing, with 44.2% of companies indicating that they had some 
university interaction in their R&D expenditures. Again, the share accounted for involving university interaction out of the 
total share of R&D was modest across the board for all sectors. Almost half of the companies reporting they have some 
share of their R&D budget interacting with universities reported that this figure was between 1%-5% of their total R&D 
budget. We do, however, see a notable drop off in companies indicating that their R&D activities involve universities in the 
low-tech manufacturing and other service industries. In all sectors, the share accounted for by university interaction in R&D 
budgets remains low with more than half of the share of companies indicating that their R&D involving university interaction 
amounts to less than 10% of their total budget.

Exhibit 74: Percentage of company R&D involving interaction with universities (by sector)

Percentage of company R&D involving interaction with universities

None 1-5 6-10 11-20 21-50 50+ Number of 
companies

All 69.0 14.0 5.9 5.0 3.8 2.4 1208

High-tech manufacturing 55.8 24.0 12.4 3.1 4.7 0.0 129

low-tech manufacturing 73.6 14.5 5.2 2.6 3.1 1.0 193

ICT, professional and scientific services 66.8 12.8 6.5 6.5 3.4 3.9 383

Other KIS 65.4 16.2 3.8 6.9 3.8 3.8 130

Other services & non-manufacturing 74.5 10.7 4.0 4.6 4.3 1.9 373

** ** ** **
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Exhibit 75 examines these same percentages for innovators and non-innovators. We find that innovators have a higher 
likelihood of working with universities in their R&D efforts, with 33.1% of companies indicating some involvement. Only 
23.1% of non-innovators indicated that some share of their R&D involved interaction with universities. We also find that 
innovators generally have a higher share of their R&D budgets that involve interaction with universities than is the case for 
non-innovators. However, these differences are relatively modest and just more than half those citing involvement with 
universities in their R&D budgets indicated that this involvement accounted for less than 10% of their total budget.

Exhibit 75: Percentage of company R&D involving interaction with universities (by innovation)

Percentage of company R&D involving interaction with universities

None 1-5 6-10 11-20 21-50 50+ Number of 
companies

All 69.0 14.0 5.8 4.9 3.8 2.4 1203

Innovators 66.9 15.5 6.1 5.6 3.7 2.1 977

Non-innovators 77.9 8.0 4.4 1.8 4.4 3.5 226

** ** **

8.4 The share of basic, applied, and experimental research by size and sector

Exhibit 76 examines the share of R&D involving universities split by the three different categories of the Frascati Manual 
(OECD 2015). These are basic research, applied research and experimental development. Basic research is experimental 
or theoretical work undertaken primarily to acquire new knowledge about observable phenomena and facts, not directed 
toward any particular use. Applied research is original investigation to acquire new knowledge directed primarily towards 
a specific practical aim or objective. Experimental development is systematic effort, based on existing knowledge from 
research or practical experience, directed toward creating novel or improved materials, products, devices, processes, 
systems, or services.

Exhibit 76 shows that most companies’ R&D budgets that involve universities are concentrated in applied research and 
experimental development rather than basic research. This suggest that a high proportion is linked to the translation 
of primarily publicly funded basic research into applications which is what might be the expected purpose of business 
university research interaction. Even so, research (applied plus basic) in total accounts for more than 59% of the total median 
percentage of R&D that involves universities. The differences between different size of companies are non-significant, 
suggesting that the patterns observed are invariant to company size. However, we do find a relatively low share of R&D in 
micro companies that is accounted for by basic research, but the number of companies in this category is rather modest. 

Exhibit 76: Distribution of university-related R&D basic, applied, and experimental development (by size of company)

Median percentage of R&D

Basic Applied Experimental 
development

Number of companies with 
university-related R&D

All 10 49 25 354

1 - 9 2.5 43 30 19

10 - 49 10 45 27 199

50 - 249 10 47 20 89

250+ 12 50 24.5 47
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Exhibit 77 looks at these same figures by the sector of the company. It can be seen that the patterns are fairly consistent 
across industries. Again, we see that all industries report more focus on research (applied plus basic research) over 
experimental development. This is consistent with the idea that university interactions are aligned to the research mission of 
the universities.

Exhibit 77: Distribution of university-related R&D by basic, applied, and experimental development (by sector)

Median percentage of R&D

Basic Applied Experimental 
development

Number of companies with 
university-related R&D

All 10 49 25 354

High-tech manufacturing 10 50 20 51

Low-tech manufacturing 10 43.5 31 50

ICT, professional and scientific services 10 50 31.5 124

Other KIS 17.5 31 20 42

Other services & non-manufacturing 10 40 20 87

Exhibit 78 compares innovators and non-innovators by the distribution of university-related R&D by types of R&D. It 
shows that non-innovators appear to be less focused on applied research than innovators and rely more on experimental 
development. However, the numbers of non-innovators reporting university-related R&D is rather low. In fact, there are no 
statistical differences between innovators and non-innovators with respect to the median percentage of R&D in different 
categories.

Exhibit 78: Distribution of university-related R&D by basic, applied, and experimental development (by innovation)

Median percentage of R&D

Basic Applied Experimental 
development

Number of companies with 
university-related R&D

All 10 49 25 353

Innovators 10 50 25 305

Non-innovators 15 37.5 34 48

8.5 The impact of R&D-related university interactions on in-house R&D by size and sector

Exhibit 79 examines the impact of R&D related to university interactions on the level of internal R&D from 2017 to 2020. 
The patterns are clear, showing that university interactions are reported to have increased R&D spend generally for 25.1% 
of the sample, and only 4.3% said such interactions have decreased R&D. This clearly suggests that among a quarter of 
respondents university interactions tend to promote higher levels of company R&D spend, with few dissenting voices. To put 
it another way, five times as many respondents claimed interactions with universities increase R&D spend than claimed it 
reduced it. 
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Exhibit 79: The impact of R&D-related university interactions on in-house R&D 2017-2020 (by size of company)

Percentage of companies

Decreased Stayed the 
same Increased Number of companies with R&D-

related interactions

All 4.3 70.6 25.1 705

1 - 9 3.0 66.7 30.3 33

10 - 49 4.6 69.3 26.1 410

50 - 249 4.3 72.3 23.4 184

250+ 2.6 75.6 21.8 78

In general, however, university interactions have little effect on total internal R&D spend, with 70.6% saying R&D stayed the 
same. Exhibit 80 breaks these figures down by industry and finds a high degree of consistency across industries. Again, the 
vast majority of companies across different industries indicate university interactions had little effect on total internal R&D 
spend, but many more respondents state that these interactions with universities increased R&D spend than lowered it. 
Exhibit 81 compares innovators to non-innovators and finds no statistically significant differences between the two groups 
for the impact of university-related R&D interactions on in-house R&D.

Exhibit 80: The impact of R&D-related university interactions on in-house R&D 2017-2020 (by sector)

Percentage of companies

Decreased Stayed the 
same Increased Number of companies with R&D-

related interactions

All 4.3 70.6 25.1 705

High-tech manufacturing 3.4 70.8 25.8 89

low-tech manufacturing 3.6 72.1 24.3 111

ICT, professional and scientific services 3.7 71.1 25.2 242

Other KIS 4.7 67.1 28.2 85

Other services & non-manufacturing 5.6 70.8 23.6 178

Exhibit 81: The impact of R&D-related university interactions on in-house R&D 2017-2020 (by innovation)

Percentage of companies

Decreased Stayed the 
same Increased Number of companies with R&D-

related interactions

All 4.3 70.6 25.1 704

Innovators 3.9 70.1 26.0 589

Non-innovators 6.1 73.0 20.9 115
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8.6 Summary

This chapter has shown that companies rely on a broad range of external sources in their innovative efforts, with 
universities cited as a source by just over half of the sample. In general, universities are significantly less important sources 
of knowledge for innovation than other sources, such as suppliers and customers. As a source of knowledge for innovation, 
universities are cited by a similar percentage of companies as consultants and private research labs. This suggests that 
universities are seen as part of the broad range of external actors that support innovative efforts in the wider innovation 
system. 

Few firms cite universities as a highly important source of knowledge for innovation. However, we do find that innovators, 
larger companies and firms working in advanced sectors are more likely to draw from universities in their innovation 
efforts. In terms of R&D budgets, we find that around 30% of companies have some R&D activities linked to interactions 
with universities. These linked R&D efforts tend to focus on research, especially applied rather than basic research, or 
experimental development. 

We do find evidence that companies that work with universities in their R&D felt that this interaction was conducive to 
sustaining or increasing their R&D. Indeed, among R&D performing companies, more than five times as many respondents 
indicated that working with universities increased their internal R&D efforts rather than decreased it. This suggests that 
university R&D-related interactions do not crowd out private sector R&D but help to support, sustain and extend private R&D 
efforts. 
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CHAPTER 9

Covid-19 and 
interaction activity



9.1 Introduction

The survey was conducted during a unique period for the world economy as the Covid-19 pandemic (and the mitigation 
policies to contain it) led to the deepest economic recession in nearly a century with major disruptions to economic and 
social activity. This chapter evaluates how the pandemic and the ensuing mitigation policies have influenced university-
business links. 

9.2 Has Covid-19 affected interactions by size, sector, and innovation?

Exhibit 82 shows the percentage of companies reporting that Covid-19 had impacted their interactions with universities. 
Overall, 34% of companies indicated that their interactions with universities had been impacted by the pandemic, with larger 
firms more likely to report an impact compared to smaller companies, although this difference is not statistically significant. 
In terms of sectors, the proportion of firms reporting an impact on their interactions was, in order: 42% of high-tech 
manufacturing, 39% of other knowledge intensive services, 33% of ICT, professional and scientific services, 33% of low-tech 
manufacturing, and 31% of other services and non-manufacturing. The impact of Covid-19 by innovation activity is also 
shown in Exhibit 82, where 36% of innovating firms reported an impact compared with 31% of non-innovating firms. These 
differences are statistically significant. 

Exhibit 82: The percentage of companies reporting that Covid-19 had impacted their interactions with universities

Number %

All 2654 34.1

Size

1 - 9 208 31.3

10 - 49 1654 33.7

50 - 249 567 35.1

250+ 225 36.9

Sector

High-tech manufacturing 151 42.4

Low-tech manufacturing 301 32.9

ICT, professional and scientific services 675 33.3

Other KIS 497 38.8

Other services & non-manufacturing 1030 31.4

**

Innovation

Innovators 1463 36.2

Non-innovators 1184 31.3

**

9.3 What has been the type of Covid-19 impact by size, sector, and innovation?

The types of impact of Covid-19 on interactions with universities are shown in Exhibit 83. Overall, the most cited impacts 
were making it difficult to form new interactions with universities (reported by 42% of all firms reporting an impact), delaying 
existing projects (41%), and stopping existing projects (27%). 

As shown in Exhibit 83, the propensity to report some impacts varied by company size. For instance, new ways of 
collaborating on non-Covid-19 problems increased with company size. Conversely, the proportion of firms that stopped 
existing projects decreased with company size. 
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Each of these differences were statistically significant. It should be emphasised that some of the impacts were positive. 
For instance, 17% of firms reported new ways of collaborating on non-Covid-19 problems – with the propensity increasing 
(statistically significantly) with company size. Furthermore, 9% of firms reported new Covid-19-related collaborations. Finally, 
larger companies were statistically significantly more likely to rationalise the number of universities they worked with and to 
refocus existing collaborations. 

Exhibit 83: Types of Covid-19 impacts on university interactions (by size of company)

Number Percentage

Types of impact All All % 1 - 9 10 - 49 50 - 249 250+

Made it difficult to form new interaction with unis 377 41.7 43.1 42.0 39.7 43.4

Delayed existing projects 371 41.0 52.3 39.3 37.7 51.8 **

Stopped existing projects 242 26.8 32.3 29.6 20.6 18.1 **

Refocused existing collaborations 167 18.5 21.5 16.7 15.6 34.9 **

New ways of collaborating on non-COVID problems 149 16.5 9.2 16.0 14.6 30.1 **

Stopped or reduced funded projects but working to 
maintain relationship with key university partners 131 14.5 21.5 12.9 14.1 20.5

New Covid-19-related collaborations 85 9.4 7.7 8.8 10.6 12.0

Raised appreciation of value of university interactions 72 8.0 6.2 7.7 9.0 8.4

Renegotiated financial terms 63 7.0 6.2 6.3 7.0 12.0

Unlikely to extend existing projects 58 6.4 10.8 7.0 5.0 2.4

Rationalised number of universities worked with 29 3.2 4.6 2.7 1.5 9.6 **

The types of impact of Covid-19 on interactions with universities by sector are shown in Exhibit 84. There were two 
impacts where there are statistically significant differences. First, the delaying of existing projects was higher in high-tech 
manufacturing (61%) compared to other sectors. Second, stopping existing projects was higher in other knowledge-intensive 
services (33%) compared to other sectors.

Exhibit 84: Types of Covid-19 impacts on university interactions (by sector)

Percentage

Types of impact All %
High-tech 
manufac-

turing

Low-tech 
manufac-

turing

ICT, 
profes-

sional and 
scientific 
services

Other KIS

Other 
services & 
non-man-
ufacturing

Made it difficult to form new interaction with unis 41.7 50 34.3 45.8 38.3 41.5

Delayed existing projects 41 60.9 36.4 43.6 36.8 39.3 **

Stopped existing projects 26.8 23.4 16.2 27.1 32.6 26.9 **

Refocused existing collaborations 18.5 21.9 10.1 19.1 21.2 18.3

New ways of collaborating on non-COVID problems 16.5 18.8 11.1 18.2 20.2 14.2

Stopped or reduced funded projects but working to 
maintain relationship with key university partners 14.5 10.9 17.2 12.4 15 15.5

New Covid-19-related collaborations 9.4 9.4 9.1 12.4 6.2 9.3

Raised appreciation of value of university 
interactions 8 14.1 4 8.4 5.2 9.3

Renegotiated financial terms 7 7.8 5.1 5.8 6.7 8.4

Unlikely to extend existing projects 6.4 9.4 3 7.1 5.2 7.1

Rationalised number of universities worked with 3.2 0 1 4.9 3.6 3.1

Exhibit 85 shows the types of impact of Covid-19 on interactions with universities by innovation activity. There were four 
impacts where there are statistically significant differences between innovating and non-innovating firms. First, the delaying 
of existing projects was higher for innovating firms (47%) compared to non-innovating firms (33%). Second, the refocusing of 
existing collaborations was higher for innovating firms (22%) compared to non-innovating firms (14%). 

86



Third, new Covid-19-related collaborations were higher for innovating firms (12%) compared to non-innovating firms (5%). 
Fourth, a raised appreciation of the value of university interactions was higher for innovating firms (10%) compared to non-
innovating firms (5%).

Exhibit 85: Types of Covid-19 impacts on university interactions (by innovation)

Percentage

Types of impact Innovator Non-innovator

Made it difficult to form new interaction with unis 46.8 32.9 **

Delayed existing projects 44.3 38

Stopped existing projects 24.5 29.9

Refocused existing collaborations 21.7 13.5 **

New ways of collaborating on non-COVID problems 17.7 14.6

Stopped or reduced funded projects but working to 
maintain relationship with key university partners 14.7 14

New Covid-19-related collaborations 12.3 5.1 **

Raised appreciation of value of university interactions 9.6 5.4 **

Renegotiated financial terms 7 6.7

Unlikely to extend existing projects 5.8 6.7

Rationalised number of universities worked with 2.8 3.5

9.4 What changes have occurred as a result of Covid-19 which have affected interactions by size, sector, and innovation?

In addition to asking how Covid-19 had impacted university-business interactions, the survey also asked how Covid-19 
may have led to changes in business activities which impact university interactions. Exhibit 86 shows the percentages of 
companies reporting that the Covid-19 crisis had significantly reduced, slightly reduced, slightly increased, significantly 
increased, or left unchanged various factors affecting their ability to interact with universities. It also provides the mean 
change in scores based on those categories. This provides an aggregate indicator of the impact of Covid-19 on the activities 
of business – the scores are calculated using the following scoring system: significantly reduced (=-2), slightly reduced (=-
1), no change (=0), slightly increased (=1), and significantly increased (=2). 

As shown in Exhibit 86, all the aggregate scores are negative. For all companies, the scores range from; -0.8 for both internal 
financial resources available to support collaborations with universities, and for company personnel available to support 
collaborations with universities; to -0.3 for leadership commitment for collaborations with universities. In terms of firm 
size, there are statistically significant differences in eight of the eleven business activities. There is a general trend that the 
negative impacts decrease in magnitude as firm size increases.  
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Exhibit 86: Changes led by the Covid-19 crisis affecting companies’ university interactions (by size of company)

Companies by size

Percentage

Number of 
companies

Significantly 
reduced

Slightly 
reduced No change Slightly 

increased
Significantly 

increased

Internal financial resources 779 35.0 14.8 47.2 1.8 1.2

Company personnel available 780 31.9 19.9 44.0 3.1 1.2

Ability of university to adequately deliver 721 25.2 19.0 52.6 2.8 0.4

Facilities, equipment & raw materials required 747 23.4 12.9 61.4 1.7 0.5

Internal resources to integrate outputs 748 24.5 17.2 52.8 4.8 0.7

Ability to realise short term benefits 742 25.5 17.7 50.0 5.8 1.1

Demand from inside the business 762 24.3 15.4 50.4 8.0 2.0

Availability of government funding 728 22.0 12.6 59.3 5.2 0.8

Alignment of company strategy with 
university expertise 735 16.6 12.5 64.8 5.2 1.0

Ability to agree terms of collaboration 731 18.5 12.0 65.5 3.4 0.5

Leadership commitment 757 17.2 15.3 54.0 10.4 3.0

Companies by size

Mean change

All 1 - 9 10 - 49 50 - 249 250+

Internal financial resources -0.8 -1.2 -0.7 -0.8 -0.8 **

Company personnel available -0.8 -1 -0.8 -0.8 -0.6

Ability of university to adequately deliver -0.7 -1.1 -0.6 -0.6 -0.6 **

Facilities, equipment & raw materials 
required -0.6 -0.9 -0.5 -0.7 -0.5 **

Internal resources to integrate outputs -0.6 -0.9 -0.5 -0.7 -0.5 **

Ability to realise short term benefits -0.6 -0.9 -0.6 -0.6 -0.5

Demand from inside the business -0.5 -0.8 -0.5 -0.5 -0.4

Availability of government funding -0.5 -0.8 -0.5 -0.4 -0.4 **

Alignment of company strategy with 
university expertise -0.4 -0.7 -0.4 -0.4 -0.2 **

Ability to agree terms of collaboration -0.4 -0.7 -0.4 -0.5 -0.4 **

Leadership commitment -0.3 -0.7 -0.3 -0.3 -0.1 **

Exhibit 87 shows the changes in business activities which impact university interactions by sector. In general, the scores are 
broadly similar across sectors and there are statistically significant differences in only one of the eleven business activities. 
The impact on the leadership commitment for collaborations with universities varied from -0.5 in other knowledge-intensive 
services to -0.2 for ICT, professional and scientific services and high-technology manufacturing.
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Exhibit 87: Changes led by the Covid-19 crisis affecting companies’ university interactions (by sector)

Mean change

Changes to company High-tech 
manufacturing

Low-tech 
manufacturing

ICT, 
professional 
and scientific 

services

Other KIS
Other services 

& non-
manufacturing

Internal financial resources -0.7 -0.8 -0.7 -1.0 -0.8

Company personnel available -0.9 -0.8 -0.7 -0.8 -0.8

Facilities, equipment & raw materials 
required -0.5 -0.7 -0.4 -0.6 -0.6

Demand from inside the business -0.5 -0.5 -0.4 -0.6 -0.6

Internal resources to integrate outputs -0.7 -0.6 -0.5 -0.7 -0.6

Leadership commitment -0.2 -0.3 -0.2 -0.5 -0.4 **

Availability of government funding -0.5 -0.4 -0.4 -0.6 -0.5

Alignment of company strategy with 
university expertise -0.2 -0.4 -0.3 -0.5 -0.5

Ability to realise short term benefits -0.4 -0.5 -0.6 -0.7 -0.6

Ability to agree terms of collaboration -0.4 -0.4 -0.4 -0.5 -0.5

Ability of university to adequately deliver -0.7 -0.7 -0.6 -0.7 -0.7

Exhibit 88 shows the changes in business activities which impact university interactions by innovation activity. There are 
statistically significant, although small, differences in two of the eleven business activities. First, the negative impact on 
demand from inside the business was slightly higher in innovating firms (-0.53) compared to non-innovating firms (-0.48) 
(note the data in the exhibit is only reported to one decimal place). Second, the negative impact on leadership commitment 
was slightly higher in non-innovating firms (-0.3) compared to innovating firms (-0.2).

Exhibit 88: Changes led by the Covid-19 crisis affecting companies’ university interactions (by innovation)

Mean change

Changes to company Innovators Non-innovators

Company personnel available -0.9 -0.8

Internal financial resources -0.7 -0.8

Internal resources to integrate outputs -0.7 -0.6

Ability of university to adequately deliver -0.7 -0.7

Facilities, equipment & raw materials required -0.5 -0.7

Demand from inside the business -0.5 -0.5 **

Availability of government funding -0.5 -0.4

Ability to realise short term benefits -0.4 -0.5

Ability to agree terms of collaboration -0.4 -0.4

Leadership commitment -0.2 -0.3 **

Alignment of company strategy with university expertise -0.2 -0.4
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9.5 Conclusions

A major economic shock may unleash a ‘gale of creative destruction’ whereby new innovations replace outdated products 
and methods of production. It is too soon to fully evaluate the long-term impact of Covid-19 on innovation, productivity, and 
growth but the emerging picture suggests that the destructive forces of Covid-19 may only have a limited creative impact. 
The shock has caused major disruptions to university-business links, with more than a third of firms reporting that Covid-19 
had impacted their interactions. The most frequently cited types of Covid-19 Impacts on university interactions were a 
difficulty in forming new interactions with universities, delaying existing projects, and stopping existing projects. These 
destructive impacts were much more prevalent than productive impacts such as new Covid-19-related collaborations and 
new ways of collaborating on non-Covid-19.

The evidence on changes in business activities which impact university interactions also shows the negative impacts 
of Covid-19. The mean scores for all the business activities at all levels of disaggregation were negative. There is some 
evidence, however, that the negative impacts decrease in magnitude as firm size increases, perhaps suggesting that larger 
companies are more resilient to the shock. Large companies are, however, still adversely affected by the shock, and are more 
likely to have rationalised and refocused their interactions than smaller companies, with a potentially adverse effect on the 
overall extent of their interaction activity.  
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CHAPTER 10

Changes in business-
university interactions 
2009 to 2020



10.1 Introduction

In this chapter, we make comparisons of changes over time in business-university knowledge exchange interaction using 
responses to the two surveys of 2008/2009 and 2020/2021. The chapter begins with a discussion of the key difficulties 
faced in making a comparison of this kind and the propensity score matching technique that we use to produce matched 
samples for the analysis we followed. There are several problems to overcome in making useful comparisons between 
different samples. 

Different time periods with different macro-economic conditions may affect response patterns between samples. We have 
seen in Chapter 1 that both our surveys were conducted in economic downturns but that the conditions experienced in 
2020/2021 were far more severe than those in 2008/2009. Although we phrased our 2021 questions to obtain answers 
to the period prior to March 2020, it is possible that conditions during the survey period at the height of UK lockdown may 
have affected responses. Other things equal, and in the light of our analysis of Covid-19 impacts in Chapter 9, this may have 
reduced the demand for interaction by the UK company sector compared to that obtaining in 2008/2009. 

Differing phrasing of questions may make comparison of some variable difficult or impossible. We tried in the survey design 
to keep as many key questions as comparable as possible whilst improving the richness of the 2020/2021 survey which the 
web design made possible. In this chapter we focus on selected key variables where comparison is feasible. 

Finally, differences may arise because of the characteristics of the samples in terms of key variables affecting interaction 
activity such as company size, or the distribution of the samples by sector or geographic distribution. In this case, samples 
matched on these characteristics may be developed to minimise these effects. In this chapter, we use the propensity score 
matching technique to produce samples that are matched on size, sector and region using the psmatch2 procedure in 
STATA. Essentially this method of matching is based on the output of a probit regression. This regression seeks to classify 
companies in the two sample datasets combined into one or the other sample using each company’s size, sector and 
geographical location data as the classificatory variables. This analysis yields a propensity score which is essentially the 
probability that a company will be classified into one or the other survey samples based on these three variables. Companies 
are then matched on these propensity scores.

Here are a number of ways for doing this matching. In this chapter, we use exact matching for 24 sectors (using the SIC 
2003) and 10 geographical locations, and combined forming 240 groups for exact matching. This requires that each 
company from one sample must be matched to a company in the other sample drawn from the same sector and region 
cells. For employment size, which is a continuous variable, we use nearest neighbour matching with a caliper, or range, of 
0.4. This means that matches must be within 0.4% of the standard deviation of the probit of the propensity score generated 
by the logistic regression. This limits the size of the matched sample but prevents the matched samples from including 
nearest neighbours that are still very far apart in terms of size. 

The characteristics of the matched sample are set out in the next section. This is followed by sections comparing: the 
propensity to interact and the breadth of interactions; constraints on interactions; reasons for not interacting; modes of 
initiating interactions; and finally, the use and importance of universities as a source of innovation alongside other sources. 
In these sections in each exhibit statistically significant differences at the 5% level between the matched sample results are 
shown in bold font and with an asterisk.

10.2 The matched sample

Exhibit 89 shows the total number of companies and their mean and median employment size in the full 2009 and 2021 
surveys and in the matched samples for those surveys. It also shows the distribution by size class and broad regional/
country location in the full and matched surveys. Exhibit 90 shows a similar analysis disaggregated by broad sector 
groupings. The sector and regional groupings in the matched sample are the same, reflecting the exact matching technique 
used. The matching, however, means that the sectoral and locational shares in the matched samples differ from those in the 
original surveys. This is especially so in the case of London where the sample proportions are much lower because of the 
smaller share of such firms in the full 2009 sample.
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Exhibit 89: Size of sample and the distribution of sample companies by size and aggregated English region and 
country in 2009 and 2021 and in the matched sample

Percentage

2009 2021 Matched 2009 Matched 2021 Mann Whitney 
Test

1 - 9 37.9 7.6 25.4 8.4

10 - 49 42.9 62.1 51.8 61.1

50 - 249 10.0 21.9 13.6 22.5

250+ 9.2 8.4 9.2 8.0

London 5.0 21.0 7.5 7.5

South 24.5 36.3 33.0 33.0

Midlands 18.2 12.8 16.7 16.7

North 30.4 18.0 25.4 25.4

Northern Ireland, Scotland, and Wales 21.8 11.9 17.4 17.4

Number of companies 2530 3823 1570 1570

All companies mean size 349 438 260 264 **

All companies median size 13 25 18 25 **

The companies in the 2021 matched sample are slightly larger than their 2009 matches but the matching process has 
significantly narrowed the gap in mean and median sizes. The mean and median sizes in the two matched samples are 
statistically significantly different, although the difference in the means is economically insignificant. The difference in 
proportions in the various size classes in the two matched samples reflects the fact that matches can span class size 
boundaries (e.g., matching 8 employees with 11 employees, or 49 employees with 51 employees) and that the original 2009 
sample has relatively more companies in the smallest size class and relatively fewer companies to use for matching in the 
two middle size class ranges. The size analysis implies that a comparison of the matched samples taken as a whole (and 
not disaggregated by size class) may be biased towards larger firms and, as in the rest of the report, this implies that more 
attention should be paid to the comparisons between the size classes.

Exhibit 90: The distribution of sample companies by broad sector in 2009 and 2021 (SIC 2003) and in the matched sample

Percentage

2009 2021 Matched 2009 Matched 2021

Mining utilities and construction 14.2 7.5 10.0 10.0

Manufacturing 20.3 22.3 26.4 26.4

Wholesale, retail and hotels 33.8 16.5 25.1 25.1

Transport, communications and finance 11.1 14.4 11.0 11.0

Computer activities, scientific and technical Services 7.3 13.8 6.9 6.9

Other business services 13.2 25.6 20.6 20.6
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10.3 The extent and breadth of interactions 

Exhibit 91 provides an analysis of the proportion of companies reporting at least one interaction by mode of interaction 
and size class. We distinguish between our four standard modes plus we provide an analysis for commercialisation as 
a whole and for that mode, excluding use of publications. This allows a focus on licensing and spin-out activity. For the 
matched samples as a whole there is a statistically significant increase in all interactions taken together and for people- 
and problem-solving interactions. These results are all driven by the results for size classes 0-9 and 10-49. There is no 
statistically significant change in the medium and large company groupings. There is no statistically significant change in 
commercialisation in terms of licensing or spin-out interaction in any size class, although for commercialisation as a whole 
there are significant falls in the first two size classes. Community-based activities fell in all size classes and statistically 
significantly so for micro, small, and medium companies. 

Overall, these results imply that the largest companies have maintained their overall interaction propensity over the past 
decade and a half, while micro- and small-sized companies have increased their propensity. Within that, the latter group of 
firms have increased their people- and problem-solving interaction propensity and decreased their overall commercialisation 
interactions. The largest firms exhibit stability across all interaction modes. 

Exhibit 91: The percentage of companies with at least one interaction by interaction mode and company size in 2009 
and 2021

All companies 
answering the 

question including 
those without any 

interactions

Number of 
companies 

with at 
least one 

interaction

Company size

All 1-9 10-49 50-249 250+

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

People-based 2931 986 30.4 37.3* 18.6 36.4* 25.1 31.9* 47.8 45.2 67.6 57.9

Problem-solving 2883 554 15.2 23.8* 9.0 22.1* 10.8 20.0* 25.4 27.0 42.3 45.5

Community-based 2862 517 20.2 15.6* 11.9 17.9 16.4 10.6* 31.6 20.4* 48.2 37.3

Commercialisation 1744 417 34.3 20.2* 33.3 20.0* 27.4 16.1* 38.3 23.7 47.1 41.3

Commercialisation 
other than using 
publications

1729 158 10.5 8.7 9.0 7.3 6.0 6.9 14.9 11.0 17.6 16.7

Any interaction 2952 1283 38.4 49.2* 24.7 47.5* 33.2 44.4* 59.2 56.8 74.8 66.4

Exhibit 92 repeats this analysis by sector. People-based interactions rose across all sectors and statistically significantly so 
in manufacturing and in computer activities, science and technical services. Problem-solving also increased, and statistically 
significantly so, in all except transport communications and finance, and other services. There were fewer changes of note 
in community interactions except for a substantial fall in the computing activities, science and technical services group. 
Commercialisation as a whole fell, but excluding publications was relatively stable, or fell statistically insignificantly in all 
sectors, although the number of companies involved is quite modest for statistical inference purposes. 

Exhibit 92: The percentage of companies with at least one interaction by interaction mode and sector in 2009 and 2021

Sector

Mining, 
utilities and 
construction

Manufacturing
Wholesale, 
retail and 

hotels

Transport,  
communi-

cations and 
finance

Computer 
activities, 

science and 
technical 
services

Other business 
services

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

People-based 27.1 32.1 28.9 42.2* 23.1 23.9 25.7 33.3 41.7 60.6* 41.6 44.4

Problem-solving 7.7 17.6* 17.1 31.8* 8.1 13.7* 11.2 16.1 26.4 47.4* 23.3 25.1

Community-based 11.0 11.3 19.9 18.6 17.5 12.4 24.3 20.0 29.6 17.0* 22.9 14.6

Commercialisation 24.2 10.8* 38.5 24.9* 16.0 11.6 30.0 14.4* 51.2 37.0 43.1 27.1

Commercialisation other 
than using publications 6.1 5.4 13.1 13.5 4.3 4.3 8.0 6.6 20.9 15.7 11.2 8.1

Any interaction 31.2 40.7 36.6 58.0* 13.5 36.4 34.5 42.9 54.6 71.0* 48.4 53.7
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Exhibit 93 compares innovators and non-innovators and displays in both groups the same broad pattern of increasing people 
and problem-solving interactions, stability in narrow commercialisation, declines in wider commercialisation and declines in 
community-based interactions. 

Exhibit 93: The percentage of companies with at least one interaction by interaction mode and innovation in 2009 
and 2021

Percentage

Answering the question

Innovators Non-innovators

2009 2021 2009 2021

People-based 39.7 45.3* 23.7 27.2

Problem-solving 22.9 32.5* 9.9 14.1*

Community-based 27.1 20.4* 15.0 9.4*

Commercialisation 39.6 29.4* 28.6 8.4*

Commercialisation other than using publications 12.5 13.1 8.3 3.2*

Any interaction 49.4 60.3* 30.3 34.4

Exhibit 94, Exhibit 95, and Exhibit 96 set out the results of an examination of the breadth of interactions undertaken by 
sample companies. We measure breadth as the proportion of all types of interaction undertaken by a company within each 
mode as well as within all modes taken together. The exhibits report the proportion of companies undertaking over 50% of 
the types of interaction available. In some cases, no companies did this, and the cell entry is zero. The overall picture which 
emerges is of some general small decline in breadth but with very few statistically significant changes.

Exhibit 94: The percentage of companies by breadth of interactions by interaction mode and company size in 
2009 and 2021

All companies 
answering the 

question

Number of 
companies 

with breadth of 
interaction > 0.5

Size of company

All 1-9 10-49 50-249 250+

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

People-based 986 208 21.0 21.2 13.7 16.3 13.3 14.4 21.2 24.4 42.7 45.5

Problem-solving 554 78 18.4 10.9* 11.4 8.0 9.2 4.2 25.0 11.4* 30.0 33.3

Community-based 517 164 33.9 28.4 27.7 25.0 28.0 22.4 39.4 27.6 44.1 43.9

Commercialisation 417 96 26.1 21.2 15.4 18.2 18.2 16.5 33.3 21.2 37.5 35.6

Exhibit 95: The percentage of companies by breadth of interactions by interaction mode and sector in 2009 and 2021

Sector

Mining, 
utilities and 
construction

Manufacturing
Wholesale, 
retail and 

hotels

Transport, 
communications 

and finance

Computer 
activities, 

science and 
technical 
services

Other business 
services

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

People-based 9.5 17.8 22.9 17.4 12.2 23.8* 22.7 13.5 28.9 31.7 25.8 23.5

Problem-solving 16.7 4.2 22.9 15.7 6.5 6.4 26.3 0.0* 35.7 17.8 10.8 7.7

Community-based 29.4 33.3 28.0 21.2 32.4 31.7 36.6 34.5 46.9 12.5* 35.6 37.8

Commercialisation 12.5 28.6 29.8 29.1 20.0 15.8 26.7 10.0 36.4 35.3 22.0 8.8*

95



Exhibit 96: The percentage of companies by breadth of interactions by interaction mode and innovation in 2009 and 2021

Percentage of companies

Innovators Non-innovators

2009 2021 2009 2021

People-based 22.4 23.3 20.1 17.1

Problem-solving 19.1 14.5 18.0 0.0*

Community-based 38.1 26.6 30.1* 33.3

Commercialisation 28.4 26.1 22.0 7.1*

10.4 Constraints affecting interactions

In this section we focus on constraints affecting interactions. In this case, the questions in the two surveys are not directly 
comparable. In the 2009 survey, respondents were asked whether they had experienced each constraint (Yes or No). In 
2021, respondents were asked to rate constraints on a 5-point scale from completely unimportant to very important, with a 
mid-point of neither important nor unimportant. We compare those answering Yes in 2009 with those rating a constraint as 
Important or Very Important in 2021. We carry out this analysis for all constraints that were common to both surveys. We do 
not test for differences between these strictly non-comparable metrics but focus instead on the consistency of rankings of 
constraints between the sample periods.

Exhibit 97 shows the constraints in order of reported frequency in 2009 and 2021 and our focus is on the ordering of the bar 
charts in the two samples not on their relative magnitudes. The rankings are very similar in both years and this is confirmed 
in the analysis disaggregated by size in Exhibit 98, by sector in Exhibit 99, and by Innovator type in Exhibit 100. In each case 
the Spearman rank correlation of scoring of constraints is statistically significant and the same set of constraints persist at 
the top of the rankings, namely Lack of internal resources, Difficulty in finding partners, Lack of regional programmes that 
encourage interactions, and Insufficient benefits.

Exhibit 97: The percentage of companies reporting important constraints (yes in 2009, important or very important 
in 2021)

Please note: The values shown for the two periods are not comparable (see text).

Difficulty in indentifying universtiy partners

2009 2021

0 10 20 30 40 50 60

Difficulty in reaching agreement 
on intellectual property

Cultural differences

Incompatibility of time scales for deliverables

Lack of interest by academics or university

Bureaucracy and inflexibility of 
university administration

Lock of experience dealing with 
universities / academics

Lack of central government programmes 
that encourage interactions

Insufficient benefits from interation

Lack of regional programmes 
that encourage interations

Lack of resources in the business 
to amange the interaction
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Exhibit 98: Percentage of companies reporting constraint (yes in 2009, important or very important in 2021) (by 
size of company)

Size of company

1-9 10-49 50-249 250+

2009 2021 2009 2021 2009 2021 2009 2021

Lack of resources in the business to manage the 
interaction 50.0 56.6 37.6 50.1 48.8 52.2 47.3 55.6

Difficulty in identifying university partners 30.0 41.5 30.4 43.1 28.9 47.7 37.0 47.9

Lack of regional programmes that encourage 
interactions 32.9 38.5 32.0 40.6 25.3 46.4 28.8 41.7

Insufficient benefits from interaction 34.3 44.2 23.4 43.3 36.3 49.0 33.8 47.9

Lack of central government programmes that 
encourage interactions 31.4 35.8 30.4 38.7 22.8 45.8 26.8 38.4

Lack of experience dealing with universities / 
academics 22.5 34.0 19.2 33.0 30.1 41.4 32.4 46.6

Bureaucracy and inflexibility of university 
administration 22.5 40.4 21.2 38.5 27.2 43.3 27.0 44.3

Lack of interest by academics or university 14.1 32.7 21.2 35.0 17.5 39.7 28.4 33.8

Incompatibility of timescales for deliverables 15.7 37.3 12.4 37.0 23.8 43.9 21.6 45.7

Cultural differences 12.7 20.8 7.6 13.7 9.9 16.5 1.4 14.7

Difficulty in reaching agreement on intellectual 
property 5.7 11.3 7.0 11.0 11.1 16.3 12.3 30.6

** ** ** **

Exhibit 99: Percentage of companies reporting constraint (yes in 2009, important or very important in 2021) (by sector)

Mining, 
utilities and 
construction

Manufacturing
Wholesale, 
retail and 

hotels

Transport, 
communications 

and finance

Computer 
activities, 

science and 
technical 
services

Other business 
services

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

Lack of resources in the 
business to manage the 
interaction

37.0 48.1 54.0 54.4 36.6 51.7 43.6 41.0 42.1 54.4 41.3 52.9

Difficulty in identifying 
university partners 25.9 43.1 36.7 47.1 23.8 52.1 29.7 38.3 28.9 44.9 34.0 37.8

Lack of regional 
programmes that 
encourage interactions

22.2 45.1 32.7 43.8 21.3 48.8 29.7 43.3 39.5 40.3 33.3 31.8

Insufficient benefits from 
interaction 22.2 36.5 32.4 46.8 26.3 47.1 37.8 40.0 24.3 48.5 31.4 45.3

Lack of central government 
programmes that 
encourage interactions

25.9 44.2 31.7 43.1 20.3 50.0 28.9 35.0 36.8 32.4 28.4 31.3

Lack of experience 
dealing with universities / 
academics

22.2 36.5 27.0 38.8 19.5 46.7 33.3 37.7 13.2 30.4 27.2 27.2

Bureaucracy and inflexibility 
of university administration 14.8 28.8 28.4 42.7 19.8 37.0 26.3 39.0 27.0 40.6 22.1 45.2

Lack of interest by 
academics or university 18.5 38.5 25.5 30.7 16.3 44.2 18.4 26.2 16.2 30.9 21.4 42.1

Incompatibility of 
timescales for deliverables 11.1 34.6 21.8 41.7 15.2 39.2 23.7 27.9 21.6 42.6 10.7 42.9

Cultural differences 3.7 3.8 13.8 15.6 5.0 13.7 21.1 14.3 16.2 15.9 9.7 19.9

Difficulty in reaching 
agreement on intellectual 
property

3.7 11.8 16.5 20.1 7.6 8.4 2.6 8.5 10.5 23.5 3.9 10.8

** ** ** ** ** **
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Exhibit 100: Percentage of companies reporting constraint (yes in 2009, important or very important in 2021) 
(by innovation)

Non-innovators Innovators

2009 2021 2009 2021

Lack of resources in the business to manage the interaction 32.3 47.2 54.2 54.1

Difficulty in identifying university partners 19.2 40.6 42.1 46.7

Lack of regional programmes that encourage interactions 25.3 34.5 35.0 45.4

Insufficient benefits from interaction 26.3 40.8 33.5 47.7

Lack of central government programmes that encourage interactions 23.9 34.2 32.7 43.0

Lack of experience dealing with universities / academics 16.3 35.9 31.9 36.9

Bureaucracy and inflexibility of university administration 18.8 34.9 28.3 43.1

Lack of interest by academics or university 11.5 35.4 28.6 36.2

Incompatibility of timescales for deliverables 11.6 30.3 21.9 44.2

Cultural differences 8.8 10.6 13.3 17.3

Difficulty in reaching agreement on intellectual property 5.5 6.7 11.4 18.2

** **

10.5 Reasons for not interacting with universities

In this section we examine the reasons for not interacting with universities given by firms with no interactions in the three-
year period prior to the surveys. Exhibit 101 provides an analysis by size whilst Exhibit 102 and Exhibit 103 cover sectoral and 
innovator type comparisons, respectively. In each of these exhibits, the order of frequency of the reasons is highly correlated 
so that the same broad pattern of factors has remained stable over time by size, sector, and innovator type. 

Exhibit 101 shows that in all size classes a higher proportion of companies in 2021 than in 2009 stated having tried and 
failed in the past as a reason for not interacting. This was statistically significantly so in the micro and small company size 
classes. This may reflect greater frequency of such attempts or a greater failure rate. 

Another interesting result across Exhibit 101, Exhibit 102, and Exhibit 103 is the statistically significant decline across all 
sizes of company, all sectors (with the exception of Computer Activities), and both innovator types - believing that university 
interactions were not relevant for them. This suggests an increasing awareness amongst companies over time of the 
usefulness of such interactions to their business. The proportions citing lack of information on how to go about interacting, 
and lack of information on benefits, are typically the two highest ranked reasons in all size classes, sectors, and innovator 
groups, and frequently statistically significantly so. There is no variation in the proportion citing expensiveness as a reason 
for no interaction across size classes, sectors, or innovator types. The same is true for interaction being too time-consuming, 
with the sole exception of the Innovator group, where the proportion was statistically significantly higher in 2021.  
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Exhibit 101: The reasons for not interacting with universities by size of company in 2009 and 2021

Percentage of companies reporting each reason

All 1 - 9 10 - 49 50 - 249 250+

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

No information 
on potential 
benefits

54.1 62.1* 49.0 56.3 54.2 58.6 58.5 70.0 67.9 88.5*

No information 
on how to go 
about it

44.2 64.7* 46.7 58.7 50.7 62.9* 57.0 68.5 55.6 84.0*

Not considered 
relevant 68.6 42.2* 70.0 35.7* 69.6 44.1* 63.1 40.2* 64.2 34.8*

Considered too 
expensive 26.6 26.6 30.4 21.6 25.6 27.2 23.6 25.0 23.5 31.8

Considered too 
time consuming 40.4 43.9 40.3 50.0 40.8 42.1 42.6 46.8 34.6 45.5

Considered too 
complicated 30.9 38.9* 30.7 39.0 30.5 38.1* 35.0 42.7 27.2 35.0

Tried in the past 
and it did not 
work

8.8 15.5* 7.1 22.2* 8.5 14.1* 13.5 16.9 10.0 18.2

** **

Exhibit 102: The reasons for not interacting with universities by sector in 2009 and 2021

Mining, utilities 
and construction Manufacturing Wholesale, retail 

and hotels

Transport, 
communications 

and finance

Computer 
activities, science 

and technical 
services

Other business 
services

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

No 
information 
on potential 
benefits

48.9 67.3* 49.8 60.8* 58.0 63.0 53.6 63.5 60.8 57.9 55.8 58.7

No 
information 
on how to go 
about it

45.8 62.7* 46.5 63.2* 55.3 65.8* 49.3 75.0* 55.4 52.6 51.7 61.0

Not 
considered 
relevant

74.0 42.2* 70.4 36.9* 68.8 44.1* 68.6 39.7* 55.4 57.9 67.2 44.4*

Considered 
too expensive 29.0 34.1 30.2 31.1 27.0 24.2 25.0 23.2 24.3 50.0* 21.3 15.4

Considered 
too time 
consuming

35.9 48.9 44.4 43.5 41.3 40.6 38.6 43.4 40.5 50.0 37.3 45.9

Considered 
too 
complicated

29.8 33.3 35.2 43.4 31.7 39.7 35.0 42.9 26.4 27.8 23.4 33.3

Tried in the 
past and it did 
not work

9.2 11.4 10.0 16.7 8.8 14.2 11.4 6.0 8.2 27.8* 5.4 23.1*

** ** **
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Exhibit 103: The reasons for not interacting with universities by innovator/non-innovator in 2009 and 2021

Percentage of companies reporting each reason

Innovators Non-innovators

2009 2021 2009 2021

No information on potential benefits 57.6 67.0* 53.2 60.1*

No information on how to go about it 54.1 72.0* 48.9 60.1*

Not considered relevant 64.2 40.0* 71.3 43.0*

Considered too expensive 27.1 26.2 26.5 27.2

Considered too time consuming 45.0 42.5* 38.1 45.5

Considered too complicated 30.2 39.0* 31.8 39.0*

Tried in the past and it did not work 9.6 17.1* 8.2 13.2*

**

10.6 The initiation of interactions 

Exhibit 104 shows the comparative frequency of use of different routes of initiating interactions by size of company. Exhibit 
105 repeats this by sector. 

Initiation by a University Knowledge or Technology Transfer Office is the least cited initiation mechanism across all sectors 
and sizes in both samples and shows no statistically significant changes over time. Mutual follow up actions and individual 
personal actions in approaching academics persistently top the list in all sizes and sectors in both periods. There is also a 
pervasive statistically significant increase in personal actions across sizes and sectors over time and also in approaches to 
companies from academics. There is no significant variation in the role of third-party organisations over time across size 
classes or sectors. Personal contacts are thus persistently the most important source of initiating interactions, highlighting 
the centrality of interpersonal contacts in business-university interactions. 

Exhibit 104: The percentage of interactions with academics at universities initiated by different routes by size of 
company

Number of 
companies 

answering the 
question

Size of company

All companies 1 - 9 10 - 49 50 - 249 250+

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

Mutual 
actions, e.g. 
following up 
a contact at a 
conference or 
meeting

471 509 40.3 49.5* 24.4 59.4* 35.4 43.0 47.3 53.3 60.7 65.2

Your own 
actions in 
approaching 
academics 
and / or 
university 
directly

471 564 35.9 63.3* 28.0 63.4* 33.5 59.6* 35.5 65.9* 50.0 74.6*

Individual 
academics 471 544 35.9 50.0* 28.0 57.1* 33.5 47.4* 35.5 46.2 50.0 65.6

A third-party 
organisation 471 473 30.1 29.4 34.1 29.6 25.9 28.0 33.3 32.8 33.3 28.8

The 
university's 
knowledge / 
technology 
transfer office

471 455 16.3 20.0 6.1 18.5 13.2 17.1 23.7 20.2 26.2 32.3
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Exhibit 105: The percentage of interactions with academics at universities initiated by different routes by sector

Percentage using each route

Mining, utilities 
and construction Manufacturing Wholesale, retail 

and hotels

Transport, 
communications 

and finance

Computer 
activities, science 

and technical 
services

Other business 
services

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

Mutual 
actions, e.g. 
following up 
a contact at a 
conference or 
meeting

30.3 40.5 48.0 50.0 29.3 45.7* 42.3 40.9 45.7 71.2* 41.5 48.7

Your own 
actions in 
approaching 
academics 
and / or 
university 
directly

39.4 62.8* 41.5 59.0* 24.2 60.0* 28.8 58.2* 50.0 83.1* 36.4 65.5

Individual 
academics 39.4 33.3 41.5 53.0 24.2 47.4* 28.8 38.8 50.0 72.7* 36.4 48.3*

A third-party 
organisation 36.4 35.9 29.3 29.6 30.3 30.3 30.8 26.2 21.7 29.3 32.2 27.0

The 
university's 
knowledge / 
technology 
transfer office

12.1 29.7 18.7 16.2 19.2 14.0 13.5 5.0 21.7 26.8 11.9 12.5

10.7 Universities as a source of information for innovation 

Finally, we turn to changes over time in the role of universities as sources of information for company innovation activity. 
Exhibit 106 and Exhibit 107 report on the percentage of companies using each listed source by size and their importance, 
respectively. The overall ranking of both is highly correlated overtime in all size classes. Universities are ranked in the middle 
of the list of sources in terms of use in both samples and there has been no change in this across size classes over time. 

Exhibit 106: The use of sources of knowledge for innovation by size of company

Percentage (of responders) using each source

All companies 1 - 9 10 - 49 50 - 249 250+

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021
Sources within the company or 
group 87.7 93.8* 81.4 95.0* 87.5 92.1* 94.8 96.2 94.3 98.1

Suppliers of equipment, materials, 
services, or software 85.6 91.3* 76.8 88.3* 86.4 89.7 91.9 94.6 95.0 97.1

Clients or customers 83.2 92.4* 75.4 91.2* 81.3 90.5* 95.2 95.1 95.7 99.0
Competitors or other businesses in 
your line of business 80.1 89.1* 73.2 92.1* 78.8 87.4* 87.6 90.8 94.3 94.2

Commercial labs and private sector 
R&D enterprises 75.1 83.1 63.9 86.3 74.1 80.1 88.1 86.3 90.0 93.1

Universities 72.7 69.1 63.4 70.3 72.1 65.0 81.0 77.7 87.9 74.5
Government or public sector 
research organisations 71.7 71.9 58.7 69.3* 72.2 68.7 81.0 76.0 88.6 85.4

Professional and industry networks 
and associations 60.7 61.3* 51.4 58.6* 58.4 56.6* 72.4 68.3 79.9 78.6

Technical standards or standards 
setting bodies 59.4 65.3* 49.7 53.5 57.9 63.0* 71.4 72.3 75.0 74.8

Consultants 38.5 40.4 31.1 48.5* 37.2 35.7 45.2 43.8 54.3 56.3
Conference, trade fairs, exhibitions 36.9 39.8 26.0 41.6 34.7 35.7 49.5 43.8 58.6 56.3
Trade and technical press, 
computer databases 31.8 33.7* 22.5 31.7 30.5 30.1* 44.8 38.0 43.9 49.0*

** ** ** ** **
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Exhibit 107 shows that universities are ranked less highly in terms of importance than use, although there has been a 
positive trend in the percentage rating universities as a highly important source over time. This is statistically significant for 
the sample as whole but not for the individual size classes.

Exhibit 107: The importance of sources of knowledge for innovation by size of company

Percentage (of users) rating each source as highly important

All companies 1 - 9 10 - 49 50 - 249 250+

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

Clients or customers 45.7 70.3* 43.8 67.7* 43.2 68.8 53.5 73.3 49.3 75.0*

Sources within the company or 
group 36.5 54.9* 34.2 57.9* 38.8 55.1 29.1 53.0 40.9 55.3*

Suppliers of equipment, materials, 
services, or software 20.5 42.3* 21.0 40.7* 20.7 41.3 17.1 43.3 23.3 47.5*

Technical standards or standards 
setting bodies 12.9 27.8* 15.9 22.2 13.2 28.4 8.7 28.7* 12.4 26.0*

Commercial labs and private sector 
R&D enterprises 9.6 24.9* 15.4 30.7 8.2 23.9 5.9 26.1 10.3 22.1*

Competitors or other businesses in 
your line of business 11.6 24.3* 13.8 25.8* 10.2 24.4 12.5 21.9 12.1 27.8*

Government or public sector 
research organisations 8.2 15.9* 12.1 21.4 8.9 17.7 4.7 12.0* 3.2 10.2

Universities 6.5 11.7* 10.3 14.1 6.8 13.8 1.2 8.9 5.7 3.9

Professional and industry networks 
and associations 7.2 12.8 10.1 15.5* 7.2 10.6 73.0 15.3* 1.8 16.0*

Consultants 5.5 10.4* 9.6 16.3 5.7 10.4 0.0 7.1 5.3 12.1*

Conference, trade fairs, exhibitions 4.2 9.9* 5.3 7.1 3.4 9.6 2.9 8.8* 7.3 15.5

Trade and technical press, 
computer databases 3.2 13.6* 4.9 6.3 4.3 15.2 0.0 11.2* 1.6 16.0

** ** ** ** **

Exhibit 108 and Exhibit 109 repeat this analysis by sector. Once again, the rankings are highly correlated over time and 
universities are ranked mid-table in terms of use and somewhat lower in terms of importance. 

There are no statistically significant differences in use between the surveys except for manufacturing where use has 
increased significantly in both quantitative and statistical terms. 

In terms of importance there is, once again, a substantial and significantly positive upward movement in the percentage 
citing universities as highly important in the manufacturing sector. This is also true for the wholesale, retail and hotel sector. 
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Exhibit 108: The use of sources of knowledge for innovation by sector

Percentage (of responders) using each source

Mining, utilities 
and construction Manufacturing Wholesale, retail 

and hotels

Transport, 
communications 

and finance

Computer 
activities, science 

and technical 
services

Other business 
services

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021

Sources 
within the 
company or 
group

72.7 92.3* 84.3 94.1* 80.0 91.3* 84.8 89.6 92.3 96.6 86.5 91.2

Suppliers of 
equipment, 
materials, 
services, or 
software

82.7 91.4* 86.8 93.4* 85.5 94.0* 81.7 92.4* 87.5 90.9 87.1 84.4

Clients or 
customers 84.2 94.9* 89.3 93.4 86.0 91.8* 86.0 94.0* 95.2 97.7 87.4 94.7

Competitors 
or other 
businesses 
in your line of 
business

74.1 86.0* 79.2 84.9* 80.3 92.2* 81.7 88.6 89.4 94.3 80.0 91.3*

Commercial 
labs and 
private 
sector R&D 
enterprises

35.3 31.6 40.5 45.2 26.1 30.7 26.2 22.1 42.3 44.9 25.5 23.6

Universities 40.3 33.0 40.5 48.6* 31.8 31.5 34.8 29.8 49.0 59.1 34.2 38.9

Government 
or public 
sector 
research 
organisations

41.0 37.7 38.6 37.8 35.1 35.7 35.4 35.9 46.2 56.8 40.3 47.8

Professional 
and industry 
networks and 
associations

75.5 83.8 69.8 80.4* 72.1 78.9* 73.8 87.0* 84.6 96.6 82.6 84.6*

Technical 
standards or 
standards 
setting bodies

64.0 79.3* 60.7 69.7* 54.5 58.8 51.2 63.8* 71.2 75.3 61.9 56.4

Consultants 69.1 69.3 55.8 58.2 53.6 56.0 59.1 60.8 75.0 75.3 67.4 63.2

Conference, 
trade fairs, 
exhibitions

59.0 65.2 74.1 72.6 77.0 77.1 64.0 66.4 73.1 70.5 71.6 71.4

Trade and 
technical 
press, 
computer 
databases

66.9 69.3 74.9 71.2 70.4 69.1 66.5 68.5 81.7 75.9 75.5 63.8

** ** ** ** ** **
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Exhibit 109: The importance of sources of knowledge for innovation by sector

Percentage (of users) rating each source as highly important

Mining, utilities 
and construction Manufacturing Wholesale, retail 

and hotels

Transport, 
communications 

and finance

Computer 
activities, science 

and technical 
services

Other business 
services

2009 2021 2009 2021 2009 2021 2009 2021 2009 2021 2009 2021
Clients or 
customers 36.8 49.5 31.5 55.8* 36.9 56.0* 41.1 54.0* 33.3 62.8* 41.0 52.3*

Sources 
within the 
company or 
group

39.6 65.7* 49.4 72.9* 38.4 65.5* 41.0 73.6* 54.2 75.0* 50.7 71.2*

Suppliers of 
equipment, 
materials, 
services, or 
software

20.0 43.4* 20.5 45.5* 22.4 45.7* 29.1 39.3 18.7 36.3* 14.8 36.0*

Technical 
standards or 
standards 
setting bodies

15.7 39.1* 7.1 24.8* 9.5 28.0* 15.5 22.9 23.0 29.9 17.2 26.8*

Commercial 
labs and 
private 
sector R&D 
enterprises

0.0 11.1* 5.0 13.4* 5.3 16.5* 0.0 3.4 2.3 17.5 1.3 13.5*

Competitors 
or other 
businesses 
in your line of 
business

5.8 15.3* 12.2 21.3* 13.0 28.1* 10.4 27.4* 7.5 25.3* 14.5 25.7*

Government 
or public 
sector 
research 
organisations

0.0 11.6* 4.6 6.5 3.9 10.1 8.6 8.5 10.4 14.0 7.2 14.0

Universities 1.8 18.4* 4.4 11.3* 5.2 13.6* 3.5 5.1 3.9 3.8 4.7 5.7
Professional 
and industry 
networks and 
associations

3.8 22.4* 5.5 22.1* 9.5 23.6* 13.2 24.6* 12.5 31.4* 13.7 28.6*

Consultants 5.2 19.0* 6.4 11.5 8.7 9.7 8.2 8.9 6.4 13.4 7.2 16.3*
Conference, 
trade fairs, 
exhibitions

1.2 2.7 7.5 15.8* 14.9 21.9* 4.8 10.3 1.3 12.9 7.2 18.1*

Trade and 
technical 
press, 
computer 
databases

1.1 10.1* 5.8 13.5* 7.8 11.1 6.4 10.1 7.1 10.6 8.1 11.9

** ** ** ** ** **

10.8 Concluding remarks

This chapter has used a matched sample of companies to compare survey responses between the 2009 and 2021 surveys. 
The analysis has shown that there has been considerable stability in the rankings of factors affecting the propensity to 
interact, the constraints faced when interacting, the modes of initiating interaction, reasons for not interacting, and the use 
of universities as a source of information for innovation. 

There has been an increase in the proportion of micro, small, and medium companies interacting at least once with 
universities. 

There has been a decline in the proportion of companies believing that university interactions were not relevant for them. 
This suggests an increasing awareness amongst companies over time of the usefulness of such interactions to their 
business.

Personal modes have tended to increase as means of initiating interactions and are persistently the most important source 
of initiating interactions. This highlights the centrality of interpersonal contacts in initiating business-university interactions. 
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Technical Annex



Technical Annex
In this Annex successive sections deal with: Selection of the Sample, Sample Verification and Cleaning, Sample Selection 
Bias and Response Bias; and for analytical purposes, the Classification of Disciplinary Fields, of Universities and of Sectors 
using the 2003 and 2007 SICs.
 
TA 1: Sampling frame construction and verification

The research presented in this report builds on a web-based survey. The sampling frame of company contact email 
addresses was drawn primarily from a large public domain company database (FAME), supplemented and checked via 
Hunter (https://hunter.io/), a third-party company specialising in finding actionable business email addresses from public 
sources. 

The Bureau van Dijk FAME database of UK companies covers over 11 million companies in the UK and Ireland. It is based 
on analysing the accounts of companies submitted to Companies House as part of their legal company filing requirements. 
Importantly, the database includes executive-level email contact details where these are included by companies in their 
returns.

A primary sampling frame was created and designed to capture companies employing 10 or more staff. All companies are 
legally required to provide a balance sheet with total assets. However, frequently companies do not provide comprehensive 
employment data since for smaller and private companies there is no legal obligation to do so. Dr Andy Cosh, of CBR and 
Queens’ College, University of Cambridge has developed a method of imputing employment from assets which can be 
utilised to calculate missing employment figures. The formula is based on highly disaggregated sector data for companies 
with between 10 and 1000 employees which report both employment and assets data. The median value of the ratio of 
employment to total assets in these companies is then employed to impute employment for those not reporting it. We used 
assets of at least £50,000, reported in the latest year of financial records, as our size selection cut-off point and then imputed 
employment where required. 

We drew an initial sample from the FAME database using a Boolean search process combining:
• Company Status – Active
• NUTS Region – select ALL
• Post code – registered office and primary trading address
• Balance sheet total assets – £50k last available year

For each company identified by this search we collected:
• Bureau van Dijk Independent Company Status Indicator
• Unique Registration number
• Primary trading address NUTS region and post code
• Primary UK SIC (2007) code
• Company status
• Latest accounts date
• Turnover (Latest 3 years)
• Number of employees (Latest 3 years)
• Total assets (Latest 3 years)
• Research and development spending (Latest 3 years)
• Profit Margin (Latest 3 years)
• Return on Capital Employed (Latest 3 years)

Within FAME’s Contact Tool function, a further layer of search parameters was used to identify the following information for 
an executive (i.e., CEO, MD, Director) level contact within each active company:

1)  Function - this is the Director function and we selected ‘Executive (CEO, MD, Director)’, although this occasionally provided 
a non-executive contact.

2)  Contacts - executive with the Highest Priority Function.
3)  Contact Information - specifics about email type, e.g., Named email (as opposed to generic company email) was selected.

This gave us a single highest ranking executive contact with a personal email from active companies with the following 
information requests included in the company search:
• Contact position
• Contact function
• Contact full name
• Contact email
• Contact salutation
• Contact first, middle, last name
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• Contact address
• Contact country
• Contact telephone number
• Company email
• Company website

We identified and removed duplicate company records where a company appeared in more than one SIC Code sector. We 
checked and removed active companies which turned out to be dormant, in default, or in receivership. We also removed 
all companies where the latest accounting date was before 1/1/2017. The cleaning process resulted in a sample of 84,309 
companies with an email contact.

TA 2:  Verification and augmentation

The next stage was verification of the FAME email addresses and the addition of missing addresses where a company 
website was provided. For these two tasks we used Hunter.

We requested two things:
1)  Verification of the already collected emails.
2)  Augmenting the email address list by searching the published web domains of companies and their own database of 

publicly available data on executive addresses, including cases where our original addresses failed the verification test. 

Hunter performs a series of checks of an email address to determine deliverability. This includes the following:
1. Valid format: verify the format of the email address is correct and looks something like “email@provider.com”.
2. Gibberish Email Address: check to ensure the address does not look like a random email address. For example, 

1e49cs1pb6@company.com does not pass the test.
3. Disposable Email Address: check if the email address has a domain name used for temporary email addresses.
4. Webmail Email Addresses: verify if the email address uses a webmail like Gmail or Yahoo.
5. Presence of MX Records: check if there are MX records on the domain. If there are not, the email address cannot receive 

emails.
6. Presence of SMTP Server: check if able to connect to the SMTP server (indicated in MX records).
7. SMTP Check: test the email address and see if it bounces or not, without sending an email.
8. Accept-all Domain: check if the server has a catch-all policy which accepts all the email addresses. 
9. Block: Indicates if the email server of the domain has blocked us from verifying the email address.

Hunter put these 9 checks together to create a deliverability score with a range of 0-100. For our sample, any email address 
that failed checks 1-7 and/or 9 was removed because the email address would return as undeliverable. Non-company 
domain emails (webmail, such as Hotmail, yahoo, etc.) were also removed from our sample because these are personal 
email addresses, and we are collecting professional email addresses. Email addresses that passed each check but were 
classified as ‘Accept-All’ were included because while they are active email addresses, they cannot be ruled out categorically. 
Accept-All email addresses are when a server is set to receive all emails at a specific domain, meaning these domains accept 
any email you send to them at first so it appears as if all of the email addresses are Valid at that domain, but the company 
actually has a firewall or another spam tool that may remove incoming email, or send a bounce message at a later time. This 
means that Hunter cannot verify the email further than to say it is attached to an active server and is not likely gibberish. 

The verification check process run by Hunter allowed us to split up the sample frame into 3 groups of firms. 
• Group A) Firms with contact email verified as deliverable or Accept-all.
• Group B) Firms with an active website domain that either did not have a contact email or their contact email failed the 

deliverability verification checks run by Hunter. 
• Group C) No executive contact email address and no active website domain.

The firms in Group B had their website domains run through Hunter, this time using Hunter’s Domain Search. We defined our 
executive contact search with the following search options: Maximum per domain: 1, Departments: Executive (strict filter), 
Type: Personal (strict filter), Includes sources: Yes. This produced approximately another 10,000 executive contact email 
addresses. 

The downloaded information for each contact produced in the search contained the following list of information.
• Confidence score to show deliverability
• Type; to show if it is a personal or company generic email address
• Number of sources shows in how many places the email was available
• Pattern; shows how the email is constructed
• First name
• Last name
• Department; indicates if the contact is an executive level employee
• Position; gives the job title within the company
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The salutation data from FAME and Hunter was incomplete for many contacts, so this information was added in manually 
using the original company accounts records and multiple gender identification databases based on surnames to ensure 
correct gender usage in the personal email invitations. 

This initial FAME data collection exercise was updated in July, September, and August 2020 prior to the launch of the survey 
in November 2020. 

This overall process produced a sample of 93,122 companies with an executive contact email address. This was subject to 
a final check to remove companies that were either not-for-profit research institutes and charities, had incorrect or otherwise 
unusable email addresses, were subsidiaries of large companies in the dataset already, along with a number of companies 
known to have been approached in a research survey carried out contemporaneously with this one. This produced a final 
sample for invitation of 90,294. The details of this final process are shown in Exhibit 110 along with the overall achieved 
response rate, excluding the small number of emails which bounced despite the careful checks carried out.

Exhibit 110: The derivation of the survey sample and the overall response rate

Company sample from FAME after Hunter verification and 
augmentation 93,122

Companies dropped from above sample:

Incomplete outdated or duplicate addresses 1,499

Not-for-profit foundations and charities 873

Known participant in other contemporaneous research survey 336

Subsidiaries of large R&D companies sampled via individual contacts 120

Total valid email addresses dropped: 2,828

Total survey sample 90,294

Response rate (excluding bounced emails) 4.40%

TA 3:  Selection bias and response bias testing

During this survey, two sources of potential bias arose. The first is an email selection bias which may arise if companies for 
which we have an email contact differ systematically from those for which we do not have an email address. The second 
issue is response bias which may arise if the characteristics of respondents differ from those of non-respondents. We test 
for each of these biases using data available in the FAME database on turnover, employment, and R&D. Not all companies 
report these variables. We have actual or imputed values for employment in all companies but lower proportions reporting 
turnover and R&D. Therefore, in the Exhibits which follow the sample sizes vary with the variables being tested. In the 
discussion which follows we distinguish between economic and statistical significance. In large samples even very small 
and economically unimportant differences can be statistically significant.

TA 3.1  Selection bias

Exhibit 111, Exhibit 112, and Exhibit 113 compare companies with and without email contact addresses in terms of 
turnover, employment, and R&D, respectively. In each case data is reported by size class and we compare median values 
for the samples as a whole. In the case of turnover and employment companies with emails are significantly larger in both 
economic and statistical terms. The median R&D expenditure is also statistically significantly higher, but the difference is 
smaller (342 thousand compared to 316 thousand). Our selected survey sample thus over-represents larger firms.
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Exhibit 111: Companies with and without Director’s email addresses by turnover

All With email Without email

Turnover (£m) % N % N % N

less than 1 21.4 24,897 10.9 4,311 27 20,586

1-4.9 24.5 28,403 21.6 8,564 26 19,839

5-9.9 14.0 16,219 16.4 6,483 13 9,736

10-24.9 19.1 22,196 23.6 9,354 17 12,842

25-99.9 14.3 16,659 18.3 7,255 12 9,404

100 and more 6.7 7,789 9.2 3,656 5 4,133

100 116,163 100 39,623 100 76,540

Median turnover: 10,409 4,238 **

Exhibit 112: Companies with and without Director’s email addresses (by employment)

All With email Without email

Employees % N % N % N

10 - 14 38.1 128,262 26.3 23,742 42.4 104,520

15-24 19.9 67,110 20.7 18,687 19.6 48,423

25-49 17.9 60,140 21.3 19,212 16.6 40,928

50-249 17.2 58,062 23.3 21,076 15.0 36,986

250-999 4.4 14,743 5.8 5,202 3.9 9,541

1000 and more 2.5 8,503 2.6 2,375 2.5 6,128

100 336,820 100 90,294 100 246,526

Median number 
of employees 27 17 **

Exhibit 113: Companies with and without Director’s email addresses (by R&D)

All With email Without email

R&D expenditure 
(£k) % N % N % N

less than 50 23.9 1,624 22.9 752 24.7 872

50-199.9 18.1 1,230 18.3 601 17.8 629

200-499.9 15.2 1,036 14.9 487 15.5 549

500-999.9 11.9 811 12.3 402 11.6 409

1000-4,999.9 19.7 1,340 20.5 671 18.9 669

5,000 and more 11.3 768 11.1 364 11.4 404

100 6,809 100 3,277 100 3,532

Median R&D 
expenditure 342 316 **
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TA 3.2  Response bias 

We carry out two types of tests for response bias. First, we compare the characteristics of respondents with non-
respondents and second, we compare responses obtained to successive prompts. The idea here is that companies that 
require more prompts are more likely to share the characteristics of non-respondents. We carry out each of these tests with 
respect to turnover (Exhibit 114 and Exhibit 115), employment (Exhibit 116 and Exhibit 117), and R&D (Exhibit 118 and Exhibit 
120). We also carry out a wave analysis of interactions (Exhibit 119).

Exhibit 114: Comparing responders and non-responders (by turnover)

All Responded Not responded

Turnover (£m) % N % N % N

less than 1 10.9 4,311 13.4 224 10.8 4,087

1-4.9 21.6 8,564 21.7 362 21.6 8,202

5-9.9 16.4 6,483 14.0 234 16.5 6,249

10-24.9 23.6 9,354 22.5 375 23.7 8,979

25-99.9 18.3 7,255 19.4 323 18.3 6,932

100 and more 9.2 3,656 9.0 151 9.2 3,505

100 39,623 100 1,669 100 37,954

Median turnover 10,409 10,283 10,414 **

In relation to turnover non-respondents are larger but the difference is economically unimportant (£10.4m and £10.3m). 
There is a tendency for earlier responders to be smaller but the pattern over successive prompts are not linear.

Exhibit 115: Comparing responses by turnover (by prompt in waves 1-9)

  All  Invitation email Prompt 1 Prompt 2 Prompt 3 Prompt 4

Turnover 
(£m) % N % N % N % N % N % N

less than 1 13.6 153 11.7 24 13.4 45 15.1 40 14.6 22 13.1 22

1-4.9 22.7 256 26.7 55 25.5 86 19.6 52 23.8 36 16.1 27

5-9.9 14.5 163 17.0 35 13.1 44 11.7 31 20.5 31 13.1 22

10-24.9 21.9 247 22.8 47 23.4 79 20.4 54 18.5 28 23.2 39

25-99.9 18.8 212 15.5 32 18.4 62 21.1 56 16.6 25 22.0 37

100 and 
more 8.5 96 6.3 13 6.2 21 12.1 32 6.0 9 12.5 21

100 1,127 100 206 100 337 100 265 100 151 100 168

Median 
turnover 10,355 7,809 9,375 12,004 8,515 13,695 **

The pattern in relation to employment is similar: an insignificant economic difference (25 versus 27 median size) which is 
statistically significant and a non-linear variation over successive waves. The same is true for R&D. We may conclude that 
there is no economically significant response bias in terms of employment size or R&D expenditure. In terms of interactions 
the wave analysis shows that there were no statistically significant differences across waves for people-based, problem-
solving or community-based interactions but there was a fall for commercialisation. However, for the latter this includes the 
effect of an increase in such interactions in wave 3 to levels similar to that achieved in the invitation letter.
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Exhibit 116: Comparing responders and non-responders by employment size

All Responded Not responded

Employees % N % N % N

10 - 14 26.3 23,742 27.8 1,091 26.2 22,651

15-24 20.7 18,687 21.4 838 20.7 17,849

25-49 21.3 19,212 20.4 799 21.3 18,413

50-249 23.3 21,076 22.1 866 23.4 20,210

250-999 5.8 5,202 6.1 238 5.7 4,964

1000 and more 2.6 2,375 2.3 91 2.6 2,284

100 90,294 100 3,923 100 86,371

Median number 
of employees 27 25 27 **

Exhibit 117: Comparing responders across prompts (email waves 1-9)

  All  Invitation email Prompt 1 Prompt 2 Prompt 3 Prompt 4

Employees % N % N % N % N % N % N

10 - 14 28.4 748 28.0 140 29.4 239 29.2 167 28.5 110 25.3 92

15-24 22.1 583 26.2 131 21.3 173 19.6 112 25.4 98 19.0 69

25-49 20.1 530 20.8 104 20.7 168 18.9 108 20.2 78 19.8 72

50-249 21.3 561 19.0 95 22.4 182 21.3 122 17.6 68 25.9 94

250-999 6.0 159 4.2 21 4.9 40 8.0 46 6.7 26 7.2 26

1000 and 
more 2.0 52 1.8 9 1.2 10 3.0 17 1.6 6 2.8 10

100 2,633 100 500 100 812 100 572 100 386 100 363

Median 
number of 
employees

27 23 24 25 22 31 **

Exhibit 118: Comparing responders and non-responders (by R&D expenditure)

All Responded Not responded

R&D expenditure 
(£k) % N % N % N

less than 50 22.9 752 24.8 39 22.9 713

50-199.9 18.3 601 15.9 25 18.5 576

200-499.9 14.9 487 16.6 26 14.8 461

500-999.9 12.3 402 9.6 15 12.4 387

1000-4,999.9 20.5 671 18.5 29 20.6 642

5,000 and more 11.1 364 14.6 23 10.9 341

100 3,277 100 157 100 3,120

Median R&D 
expenditure 342 338 342 **
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Exhibit 119: Comparing interaction responses across prompts in waves 1-9

% companies with at least one interaction 

All Invitation Prompt 1 Prompt 2 Prompt 3 Prompt 4

People-based 45.7 51.2 45.0 43.2 44.6 44.8

Problem-solving 30.8 34.3 30.5 30.3 30.4 27.7

Community-based 23.7 25.3 21.8 24.3 24.6 23.8

Commercialisation 23.7 28.2 22.5 21.1 27.9 19.8 **

All modes 57.1 63.7 56.7 54.0 56.1 54.7 **

Exhibit 120: Comparing responders across prompts by R&D waves 1-9

All Invitation email Prompt 1 Prompt 2 Prompt 3 Prompt 4

R&D 
expenditure 
(£k)

% N % N % N % N % N % N

less than 50 31.3 31 15.8 3 37.9 11 30.0 6 38.5 5 33.3 6

50-199.9 16.2 16 26.3 5 13.8 4 20.0 4 0.0 0 16.7 3

200-499.9 13.1 13 21.1 4 3.4 1 10.0 2 15.4 2 22.2 4

500-999.9 10.1 10 10.5 2 17.2 5 15.0 3 0.0 0 0.0 0

1000-
4,999.9 20.2 20 15.8 3 20.7 6 20.0 4 30.8 4 16.7 3

5,000 and 
more 9.1 9 10.5 2 6.9 2 5.0 1 15.4 2 11.1 2

100 99 100 19 100 29 100 20 100 13 100 18

Median R&D 
expenditure 322 233 147 193 319 204 **

We also compared response rates by sector and by geographical location. These are shown in Exhibit 120 and in Exhibit 122. 
There are variations in response rates across both dimensions, though most of these are small and lie within the range of 
4-5% compared with an overall response rate for the sample of 4.4%. The three over-represented sectors are: Professional 
and Scientific, Arts and Recreation, and ICT; whilst Construction is the lowest at 2.6%.
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Exhibit 121: Distribution of responses and response rates (by sector)

Responses

Sector Number Response rate (%)

Professional & scientific 587 5.8

Arts & recreation 134 5.8

ICT 391 5.5

Other service activities 166 4.9

Agriculture, mining & utilities 92 4.9

Financial & insurance 186 4.7

Manufacturing 625 4.1

Health & social work 163 4.1

Education 136 4.1

Accommodation & food 98 4.1

Real estate activities 84 4.1

Retail and wholesale 459 3.8

Administrative & support service 378 3.8

Transportation 95 3.3

Construction 226 2.6

There are also variations across regions, though once again the majority lie within the 4-5% range with a notably low 
response rate in Northern Ireland.

Exhibit 122: Distribution of responses and response rates (by region and country)

Responses

Region/country Number Response rate (%)

Scotland 280 5.1

East of England 450 5.0

London 803 4.7

South West (England) 326 4.3

South East (England) 610 4.2

Wales 118 4.2

North East (England) 98 4.1

Yorkshire and The Humber 284 4.0

East Midlands (England) 227 3.7

North West (England) 306 3.6

West Midlands (England) 264 3.4

Northern Ireland 57 2.9
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TA 4 Classification of disciplinary fields

Exhibit 123: Classification of disciplinary fields

Cross-cut disciplinary groups Disciplinary fields 

Health Science Medicine, dentistry, and subjects allied to medicine
Psychology

Biology, Chemistry, Veterinary and Agricultural Science

Agriculture and food sciences
Biological sciences
Biotechnology
Chemistry
Veterinary science

Physics, Mathematics, Computer, Environment and Earth Sciences

Computer science
Environmental science
Geology and physical geography
Mathematics and statistics
Meteorology
Physics

Engineering and Materials Science

Aerospace engineering
Chemical engineering
Civil engineering
Electrical engineering
Materials science
Mechanical engineering
Mineral technology and metallurgy
Other engineering

Business and Management Studies Business and management studies

Social Sciences

Architecture, building and planning
Economics
Human & social geography
Law
Education
Other social sciences

Arts and Humanities

Languages
History
Philosophy
Creative arts and design
Communication and media studies
Other Humanities

115



TA 5 Classification of universities

Exhibit 124: Classification of universities

Very Large Very Research-Intensive 
Universities (VLVRI)
Cardiff University
Imperial College of Science, 
Technology and Medicine
King’s College London
London Business School
Newcastle University
Queen Mary University of London
Queen’s University Belfast
The University of Birmingham
The University of Bristol
The University of Cambridge
The University of Edinburgh
The University of Glasgow
The University of Leeds
The University of Liverpool
The University of Manchester
The University of Oxford
The University of Sheffield
The University of Southampton
The University of Strathclyde
The University of Warwick
University College London
University of Nottingham

Pre-1992 Formation Universities 
(excluding VLVRI)
Aston University
Brunel University London
City, University of London
Cranfield University
Goldsmiths College
Heriot-Watt University
Keele University
London School of Economics and 
Political Science
Loughborough University
Royal Holloway and Bedford New 
College
SOAS University of London
Swansea University
The Open University
The University of Aberdeen
The University of Bath
The University of Bradford
The University of Buckingham
The University of Dundee
University of Durham
The University of East Anglia
The University of Essex
The University of Exeter
The University of Hull
The University of Kent
The University of Lancaster
The University of Leicester
The University of Reading
The University of Salford
The University of St Andrews
The University of Stirling
The University of Surrey
The University of Sussex
The University of Wales (central 
functions)
The University of York
Ulster University
University of London (Institutes and 
activities)

Post-1992 formation Universities 
Abertay University
Aberystwyth University
Anglia Ruskin University
Bangor University
Bath Spa University
Birkbeck College
Birmingham City University
Bishop Grosseteste University
Bournemouth University
Buckinghamshire New University
Canterbury Christ Church University
Cardiff Metropolitan University
Coventry University
De Montfort University
Edge Hill University
Edinburgh Napier University
Falmouth University
Glasgow Caledonian University
Glyndŵr University
Grŵp Llandrillo Menai
Grŵp NPTC Group
Harper Adams University
Kingston University
Leeds Beckett University
Leeds Trinity University
Liverpool Hope University
Liverpool John Moores University
London Metropolitan University
London South Bank University
Middlesex University
Newman University
Norwich University of the Arts
Oxford Brookes University
Queen Margaret University, Edinburgh
Roehampton University
Royal Agricultural University
Sheffield Hallam University
Solent University
St Mary’s University, Twickenham
Staffordshire University
Teesside University
The Arts University Bournemouth
The Manchester Metropolitan 
University
The Nottingham Trent University
The Robert Gordon University
The University of Bolton
The University of Brighton
The University of Central Lancashire
The University of Chichester
The University of East London
The University of Greenwich
The University of Huddersfield
The University of Lincoln
The University of Northampton
The University of Portsmouth
The University of Sunderland
The University of the West of Scotland
The University of West London
The University of Westminster
The University of Winchester
The University of Wolverhampton
University College Birmingham
University for the Creative Arts
University of Bedfordshire
University of Chester
University of Cumbria

University of Derby
University of Gloucestershire
University of Hertfordshire
University of Northumbria at 
Newcastle
University of Plymouth
University of South Wales
University of St Mark and St John
University of Suffolk
University of the Highlands and 
Islands
University of the West of England, 
Bristol
University of Wales Trinity Saint David
University of Worcester
York St John University

Specialist HEI Institutions
AECC University College
Conservatoire for Dance and Drama
Courtauld Institute of Art
Glasgow School of Art
Gower College Swansea
Guildhall School of Music and Drama
Hartpury University
Leeds Arts University
Leeds College of Music
Liverpool School of Tropical Medicine
London School of Hygiene and 
Tropical Medicine
Plymouth College of Art
Ravensbourne University London
Rose Bruford College of Theatre and 
Performance
Royal Academy of Music
Royal College of Art
Royal College of Music
Royal Conservatoire of Scotland
Royal Northern College of Music
SRUC
St George’s, University of London
St Mary’s University College, Belfast
Stranmillis University College
The Institute of Cancer Research
The Liverpool Institute for Performing 
Arts
The National Film and Television 
School
The Royal Central School of Speech 
and Drama
The Royal Veterinary College
The University College of Osteopathy
Trinity Laban Conservatoire of Music 
and Dance
University of the Arts, London
Writtle University College
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TA 6: Classification of sectors

Exhibit 125: Classification of SIC 2003 industries

Cross-cut sector group label SIC 2003 industries

Mining, Utilities, and Construction 
10-14: Mining and quarrying
40-41: Electricity, gas and water supply
45: Construction

Manufacturing

15-22: of Food, clothing, wood, paper
23-29: of Fuels, chemicals, plastic
30-33: of Electrical and optical equipment
34-35: of Transport equipment
36-37: Not elsewhere classified

Wholesale, Retail, and Hotels 
50-51: Wholesale and commission trade
52: Retail trade and repair
55: Hotels and restaurants

Transport, Communications, and Finance 

60-63: Transport and storage
64.1: Post and courier activities
64.2: Telecommunications
65-67: Financial intermediation
70: Real estate
71: Renting

Computer Activities, Science, and Technical Services 

72: Computer and related activities
73.1: R&D (Natural sciences and engineering)
73.2: R&D (Social sciences and humanities)
74.2: Architectural and engineering activities
74.3: Technical testing and analysis

Other Business Services Rest of 74: Other business activities

Exhibit 126: Classification of SIC 2007 sectors

SIC 2007 code SIC 2007 industry Cross-cut sector group

1 Crop and animal production, hunting and related service activities Other service and non-manufacturing sectors
2 Forestry and logging Other service and non-manufacturing sectors
3 Fishing and aquaculture Other service and non-manufacturing sectors
6 Extraction of crude petroleum and natural gas Other service and non-manufacturing sectors
8 Other mining and quarrying Other service and non-manufacturing sectors
9 Mining support service activities Other service and non-manufacturing sectors
10 Manufacture of food products Low-tech manufacturing
11 Manufacture of beverages Low-tech manufacturing
13 Manufacture of textiles Low-tech manufacturing
14 Manufacture of wearing apparel Low-tech manufacturing
15 Manufacture of leather and related products Low-tech manufacturing

16 Manufacture of wood and of products of wood and cork, except 
furniture; manufacture of articles of straw and plaiting materials Low-tech manufacturing

17 Manufacture of paper and paper products Low-tech manufacturing
18 Printing and reproduction of recorded media Low-tech manufacturing
20 Manufacture of chemicals and chemical products High-tech manufacturing

21 Manufacture of basic pharmaceutical products and 
pharmaceutical preparations High-tech manufacturing

22 Manufacture of rubber and plastic products Low-tech manufacturing
23 Manufacture of other non-metallic mineral products Low-tech manufacturing
24 Manufacture of basic metals Low-tech manufacturing

25 Manufacture of fabricated metal products, except machinery and 
equipment Low-tech manufacturing

26 Manufacture of computer, electronic, and optical products High-tech manufacturing
27 Manufacture of electrical equipment High-tech manufacturing
28 Manufacture of machinery and equipment n.e.c. High-tech manufacturing
29 Manufacture of motor vehicles, trailers, and semi-trailers High-tech manufacturing
30 Manufacture of other transport equipment High-tech manufacturing
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Exhibit 126 (contd.): Classification of SIC 2007 sectors

SIC 2007 code SIC 2007 industry Cross-cut sector group

31 Manufacture of furniture Low-tech manufacturing
32 Other manufacturing Low-tech manufacturing
33 Repair and installation of machinery and equipment Low-tech manufacturing
35 Electricity, gas, steam, and air conditioning supply Other service and non-manufacturing sectors
36 Water collection, treatment, and supply Other service and non-manufacturing sectors

38 Waste collection, treatment, and disposal activities; materials 
recovery Other service and non-manufacturing sectors

39 Remediation activities and other waste management services. Other service and non-manufacturing sectors
41 Construction of buildings Other service and non-manufacturing sectors
42 Civil engineering Other service and non-manufacturing sectors
43 Specialised construction activities Other service and non-manufacturing sectors

45 Wholesale and retail trade and repair of motor vehicles and 
motorcycles Other service and non-manufacturing sectors

46 Wholesale trade, except of motor vehicles and motorcycles Other service and non-manufacturing sectors
47 Retail trade, except of motor vehicles and motorcycles Other service and non-manufacturing sectors
49 Land transport and transport via pipelines Other service and non-manufacturing sectors
50 Water transport Other KI Services
51 Air transport Other KI Services
52 Warehousing and support activities for transportation Other service and non-manufacturing sectors
53 Postal and courier activities Other service and non-manufacturing sectors
55 Accommodation Other service and non-manufacturing sectors
56 Food and beverage service activities Other service and non-manufacturing sectors
58 Publishing activities ICT, professional & scientific

59 Motion picture, video and television programme production, sound 
recording and music publishing activities ICT, professional & scientific

60 Programming and broadcasting activities ICT, professional & scientific
61 Telecommunications ICT, professional & scientific
62 Computer programming, consultancy and related activities ICT, professional & scientific
63 Information service activities ICT, professional & scientific
64 Financial service activities, except insurance and pension funding Other KI Services

65 Insurance, reinsurance and pension funding, except compulsory 
social security Other KI Services

66 Activities auxiliary to financial services and insurance activities Other KI Services
68 Real estate activities Other service and non-manufacturing sectors
69 Legal and accounting activities ICT, professional & scientific
70 Activities of head offices; management consultancy activities ICT, professional & scientific

71 Architectural and engineering activities; technical testing and 
analysis ICT, professional & scientific

72 Scientific research and development ICT, professional & scientific
73 Advertising and market research ICT, professional & scientific
74 Other professional, scientific and technical activities ICT, professional & scientific
75 Veterinary activities ICT, professional & scientific
77 Rental and leasing activities Other service and non-manufacturing sectors
78 Employment activities Other KI Services

79 Travel agency, tour operator and other reservation service and 
related activities Other service and non-manufacturing sectors

80 Security and investigation activities Other KI Services
81 Services to buildings and landscape activities Other service and non-manufacturing sectors

82 Office administrative, office support and other business support 
activities Other service and non-manufacturing sectors

84 Public administration and defence; compulsory social security Other KI Services
85 Education Other KI Services
86 Human health activities Other KI Services
87 Residential care activities Other KI Services
88 Social work activities without accommodation Other KI Services
90 Creative, arts and entertainment activities Other KI Services
91 Libraries, archives, museums and other cultural activities Other KI Services
92 Gambling and betting activities Other KI Services
93 Sports activities and amusement and recreation activities Other KI Services
94 Activities of membership organisations Other service and non-manufacturing sectors
95 Repair of computers and personal and household goods Other service and non-manufacturing sectors
96 Other personal service activities Other service and non-manufacturing sectors
99 Activities of extraterritorial organisations and bodies Other service and non-manufacturing sectors
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