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Foreword 

KES International (KES) is a worldwide organisation that provides a professional 
community and association for researchers, originally in the discipline of Knowl-
edge Based and Intelligent Engineering Systems, but now extending into other 
related areas.  Through this, KES provides its members with opportunities for 
publication and beneficial interaction.  

The focus of KES is research and technology transfer in the area of Intelligent 
Systems, i.e. computer-based software systems that operate in a manner analogous 
to the human brain, in order to perform advanced tasks.  Recently KES has started 
to extend its area of interest to encompass the contribution that intelligent systems 
can make to sustainability and renewable energy, and also the knowledge transfer, 
innovation and enterprise agenda.   

Involving several thousand researchers, managers and engineers drawn from 
universities and companies world-wide, KES is in an excellent position to facili-
tate international research co-operation and generate synergy in the area of artifi-
cial intelligence applied to real-world ‘Smart’ systems and the underlying related 
theory. 

The KES annual conference covers a broad spectrum of intelligent systems top-
ics and attracts several hundred delegates from a range of countries round the 
world.  KES also organises symposia on specific technical topics, for example, 
Agent and Multi Agent Systems, Intelligent Decision Technologies, Intelligent 
Interactive Multimedia Systems and Services, Sustainability in Energy and Build-
ings and Innovations through Knowledge Transfer.  KES is responsible for two 
peer-reviewed journals, the International Journal of Knowledge based and Intelli-
gent Engineering Systems, and Intelligent Decision Technologies: an International 
Journal.   

KES supports a number of book series in partnership with major scientific  
publishers.   

Published by Springer, ‘Smart Innovative Systems and Technologies’ is the 
KES flagship book series.  The aim of the series is to make available a platform 
for the publication of books (in both hard copy and electronic form) on all aspects 
of single and multi-disciplinary research involving smart innovative systems and 
technologies, in order to make the latest results available in a readily-accessible 
form.  

The series covers systems that employ knowledge and intelligence in a broad 
sense. Its focus is systems having embedded knowledge and intelligence, which 
may be applied to the solution of world industrial, economic and environmental 
problems and the knowledge-transfer methodologies employed to make this  
happen effectively. The combination of intelligent systems tools and a broad range  
of applications introduces a need for a synergy of scientific and technological 
disciplines. 



                         Foreword VI 

Examples of applicable areas to be covered by the series include intelligent  
decision support, smart robotics and mechatronics, knowledge engineering, intel-
ligent multi-media, intelligent product design, intelligent medical systems, smart 
industrial products, smart alternative energy systems, and underpinning areas such 
as smart systems theory and practice, knowledge transfer, innovation and enterprise.   

The series includes conference proceedings, edited collections, monographs, 
handbooks, reference books, and other relevant types of book in areas of science and 
technology where smart systems and technologies can offer innovative solutions.  

High quality is an essential feature for all book proposals accepted for the  
series. It is expected that editors of all accepted volumes take responsibility for 
ensuring that contributions are subjected to an appropriate level of reviewing 
process and adhere to KES quality principles. 
 
 

Professor Robert J. Howlett 
Executive Chair, KES International 

Visiting Professor, Enterprise: Bournemouth University 
United Kingdom 

 



 

Preface 
 
 
 
 
 
 
 
 
 
 

For much of their history universities in the United Kingdom were concerned al-
most entirely with teaching and research.  Over the past few decades, however, a 
third mission has been established focussing on university enterprise activities, 
links with business and more recently still, collaboration with the community.  This 
third stream of activity is often generically referred to as ‘knowledge transfer’. 

There are remarkable success stories to be told of the benefits of knowledge 
transfer, but few opportunities to publicise them. The first International Confer-
ence on 'Innovation through Knowledge Transfer: Research with Impact', Innova-
tionKT'09, held at Hampton Court, Kingston upon Thames, UK on Wednesday 
2nd December 2009, provided a rare and welcome opportunity to share some of 
the successes of knowledge transfer.  This volume, representing the proceedings 
of the conference, containing full papers based on selected articles presented at the 
conference. 

Organised jointly by the KES International knowledge transfer organisation and 
Kingston University in partnership with the Institute of Knowledge Transfer, the 
conference attracted over 150 delegates from academia, government and business.  

The Honorary Chairs were Iain Gray, Chief Executive of the Technology Strat-
egy Board, and Sir Brian Fender, Chair and President of the Institute of Knowl-
edge Transfer.   

Sir Brian Fender gave an invited talk entitled "Innovation and Knowledge 
Transfer: The Role of the Individual" and a paper based on the talk is included in 
this volume.  A second invited talk was given by Dr Claire Graves, Head of 
Knowledge Transfer and Economic Impact at Research Councils UK (RCUK) 
entitled "The RCUK’s Knowledge Transfer and Economic Impact Strategy".  In 
addition, the conference featured 42 oral presentations grouped into seven confer-
ence sessions.  Although representation at the conference was mainly from the 
UK, authors and delegates also came from a range of countries including France, 
Germany, Finland, and Brazil, providing a valuable  international element.  

This volume contains 35 full papers, based on selected conference presenta-
tions, grouped into seven sections.  Section 1, ‘Key Knowledge Transfer Perspec-
tives’, contains three papers providing an introduction to knowledge transfer and 
an overview of some of the important issues relating to the subject.   

Section 2 on ‘Knowledge Transfer Case Studies’ contains 13 papers describing 
practical examples of knowledge transfer projects involving a range of higher-
education partners and companies.  Section 3 on ‘Innovative Knowledge Transfer 
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Techniques’ contains four papers describing some new and original techniques for 
achieving effective knowledge transfer. 

There are six papers in Section 4 covering ‘Strategic and Organisational Ap-
proaches to Knowledge Transfer’.  Knowledge transfer in the Arts and the Com-
munity has achieved ever increasing importance over the last decade.  Section 5 
with this name contains two papers providing examples of this. 

Section 6 contains four papers on ‘Knowledge Transfer Methodology and Prac-
tice’. Knowledge transfer is closely related to innovation.  Section 7 contains three 
papers specifically looking at innovation aspects of knowledge transfer. 

The first InnovationKT conference was unique in gathering such a tremendous 
range of knowledge transfer experience and expertise. The event was certainly a 
success.  A second conference is being organised in 2010 and there are plans to 
continue the momentum with a conference series.  There is also interest in launch-
ing a peer-reviewed journal on the subject. 

The organisers of the conference would like to thank the many people who con-
tributed to its success.  We are grateful to the keynote speakers, for the insight and 
inspiration their talks provided and we thank them.  We thank the International 
Programme Committee for advising on the conference and reviewing the papers, 
thus ensuring quality and relevance.  

We are extremely grateful to Kingston University which provided substantial 
sponsorship for the conference and the Local Arrangements Chair, Charlene Ed-
wards, Head of Knowledge Transfer at Kingston University, and her team, who 
did a wonderful job of administering the event. 

Finally we thanks the authors and delegates, without whom the conference 
would not have taken place.  
 
 
 Robert James Howlett 

General Chair, InnovationKT’09 
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Knowledge Transfer between UK 
Universities and Business 

Robert James Howlett 

Executive Chair, KES International, 145-157 St John Street, London, EC1V 4PY, UK 
Visiting Professor for Enterprise, Bournemouth University, UK 
e-mail: rjhowlett@kesinternational.org 

Abstract. In this paper, knowledge transfer between universities and business in 
the UK is examined at a number of different levels.  The term 'knowledge transfer' 
has different meanings in different contexts and so the meaning of the term from a 
UK perspective is discussed.  As UK knowledge transfer is usually part of the 
innovation agenda, the meaning of 'innovation' is also considered.  A number of 
different activities, considered to be part of the third mission agenda, are often 
thought of as being capable of achieving knowledge transfer.  The most common 
of these are described and the potential of each for actually achieving knowledge 
transfer is discussed.  The UK government flagship knowledge transfer scheme, 
Knowledge Transfer Partnerships, is widely acknowledged to a very effective 
knowledge transfer paradigm.  The Knowledge Transfer Partnerships methodol-
ogy is described, and two case studies of projects that have been successfully car-
ried out using this paradigm are presented.  These case studies illustrate the point 
that while knowledge transfer was effectively achieved during the partnerships, 
innovation was also facilitated as a vital part in the process.  The factors encourag-
ing and supporting innovation during a knowledge transfer partnership are  
discussed.  The conclusion is drawn that the knowledge transfer partnerships 
methodology forms a framework exhibiting a number of features that makes it 
more likely that innovation will arise, and that it is this combination of knowledge 
transfer and innovation that makes the scheme so effective and successful.  

1   Introduction and Definitions 

For a considerable time in their history UK universities were concerned only with 
teaching and research.  More recently, however, a third mission has been estab-
lished focussing on university enterprise activities, links with business and more 
recently still, collaboration with the community.  This third mission activity has 
led to a third stream of funding (in addition to teaching and research funding) 
which universities, with government encouragement, increasingly wish to exploit. 
 The 2009 Annual Innovation Report records that UK universities’ external in-
come was over £2.8 billion in 2007/08 (latest available figures) more than dou-
bling in real terms since 2001 and increasing by 6.5% on the previous year [1].  



2 R.J. Howlett
 

Various government initiatives relating to the university-business interface can 
be identified dating back several decades, for example the Teaching Company 
Scheme which originated in the mid-70s.   Just in the past five years there have 
been several significant reviews emphasising the importance and potential of this 
new area of activity, of which the following are examples.  The Leitch review of 
the UKs long term skills [2] needs concluded that “…higher level skills are key 
drivers of innovation, entrepreneurship, management, leadership and research 
and development critical to a high skills, high performance economy increasingly 
in demand from high performance, global employers...”.  One of the recommenda-
tions of the Warry report on the impact of the Research Councils [3] was to “Ex-
pand incentives for researchers to participate in knowledge transfer”.  The  
Government accepted the recommendations of the Sainsbury review of science 
and innovation [4] and announced actions especially relevant to knowledge trans-
fer, for example "Improved knowledge transfer between the research base and 
business through an improved Higher Education Innovation Fund, building up 
support for business-facing universities, and a doubling of Knowledge Transfer 
Partnerships to boost research-business links."  The latest Annual Innovation Re-
port [1] contains a recommendation to ".... broaden knowledge exchange between 
the research base and business into the arts and humanities and service sectors 
such as the creative industries."  

Knowledge may originate from a range of sources, including independent re-
search centres outside the higher education sector.  Hence, the UK Government 
Department of Business, Innovation and Skills (BIS, the ultimate successor to the 
Department of Trade and Industry) states on its web site that "Within a modern, 
knowledge driven economy, knowledge transfer is about transferring good ideas, 
research results and skills between universities, other research organisations, 
business and the wider community to enable innovative new products and services 
to be developed" [5].  

While the concept of knowledge transfer originated in the desire to commer-
cialise the outcomes of scientific research, the benefits of disseminating the out-
comes of non-scientific research into the wider community more recently became 
appreciated.  Hence, the RCUK web site describes knowledge transfer in the fol-
lowing terms   "Knowledge transfer describes how knowledge and ideas move 
between the knowledge source to the potential users of that knowledge. The Re-
search Councils encourage knowledge transfer by supporting schemes and activi-
ties to transfer good ideas, research results and skills between, for example, uni-
versities and other research organisations, business, the third sector, public sector 
and/or the wider community." [6]  

The definition by the Economic and Social Research Council (ESRC) rein-
forces the idea that knowledge transfer has to have a commercial objective, as 
stated by its web site [7]  "Knowledge exchange is about exchanging good ideas, 
research results, experiences and skills between universities, other research or-
ganisations, business, Government, the third sector and the wider community to 
enable innovative new products, services and policies to be developed." 

UK university-business knowledge transfer has for some time been considered 
to be part of the innovation agenda, where the aim is to inject new ideas into  
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companies to improve their competitiveness and profitability.  An important im-
plicit aim is that it should be orientated towards a useful outcome in business 
terms.  Specifically, knowledge transfer should lead to innovation, which should 
in turn result in economic improvements reflecting on the bottom line profitability 
of a business.   

Joseph Schumpeter defined innovation as 'ideas applied successfully in prac-
tice' and identified as areas where innovation can be applied the introduction of 
new goods, new methods of production, the opening of new markets, the conquest 
of new sources of supply and the carrying out of a new organization of any  
industry[8].  

Hence, knowledge transfer can be applied to businesses to improve their bot-
tom line profitability through, for example, the following types of innovation:-  

• Devising new products or services, or improvements to existing products 
or services  

• Improving manufacturing processes, including cost reduction and waste 
elimination  

• Embedding new organisational concepts such as continuous improve-
ment or mass customistaion  

• Enhancing marketing strategies, enabling new markets to be challenged 
or finding better ways to challenge existing markets  

• Interacting with customers better through e-commerce, web and internet 
systems  

There is increasing interest in applying knowledge transfer to the social economy 
including organisations such as cooperatives, non-governmental organisations, chari-
ties, voluntary or non-profit bodies, or the community. In the case of a non-profit 
organisation, the aim of applying knowledge transfer to improve profitability may not 
be valid, although producing an increased surplus to be fed back into the organisation 
may be.  In such a case, alternative objectives need to be specified such as:-  

An increased level of activity achieved with the same level of staff and re-
sources  

• The same level of activity carried out with fewer staff and resources  
• The ability to carry out activities that would not have been possible  

before  
• An increased level of financial surplus to be reinvested into the  

organisation  

Although the broad principles of knowledge transfer are well understood and 
stated in the context of UK university-business and community interaction, the 
term knowledge transfer is also used and understood in other sectors, where it is 
interpreted differently.  Knowledge transfer has a place in aspects of business 
management.  In this context knowledge transfer is considered to be  the practical 
problem of transferring knowledge from one part of an organisation to another 
area of the organisation, or indeed to another organisation altogether.  This area 
topic is well covered in the literature (for example [9] and [10]); however, it is 
outside the scope of this paper.    
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The preceding discussion leads the following definition of knowledge transfer 
in the context of UK universities, business and the community:  Knowledge trans-
fer is the application of  the knowledge of a university or non-university research 
centre into a business or community organisation, leading to innovation that im-
proves its ability to operate in terms of improved profit or efficiency.   

This rest of this paper focusses on knowledge transfer between UK universities 
and businesses.  

2   Paradigms for Knowledge Transfer 

There are a number of activities that are often grouped under the 'third-mission' 
heading.  The most common of these are described in this section, and the extent 
to which each is likely to be an effective mechanism for university-business 
 knowledge transfer is discussed.  

2.1   Knowledge Transfer Partnerships  

Supported by Government funding through the Technology Strategy Board (TSB), 
Knowledge Transfer Partnerships (KTP), and its predecessor the Teaching Com-
pany Scheme (TCS), has been in operation for about 35 years.  It has been de-
scribed as one of the most effective knowledge transfer mechanisms and is the UK 
Government's flagship knowledge transfer initiative [11].  

A KTP project of the classic model involves a university or other research cen-
tre, a company or community organisation, and a KTP Associate.  The Associate 
is a graduate that is employed to work in the client company or organisation on the 
project.  

This three-way partnership undertakes a project of strategic importance to the 
company or community organisation.  The project must have as a target outcome a 
defined improvement in the profitability of a company or improvement in the way 
a community organisation is able to function.  The project must also deliver bene-
fits for the Associate and the university.  

While the classic model KTP project undertakes strategic projects of about one 
to three years, a recently introduced shorter KTP (sKTP) is now available for pro-
jects with a tactical outcome, having a duration of up to 40 weeks, and an Associ-
ate who may have a lower level qualification.  

During the 2008-9 year there were 964 Partnerships and 1021 Associate places 
in the KTP portfolio with an aspiration to increase numbers further [12].  Over the 
years and decades it has been in operation, the KTP model has gained an enviable 
reputation for delivering high-quality innovation to UK companies through its 
three-way knowledge-transfer interactions between firms, universities and skilled 
graduates.    

Two successful KTP projects are described here [13, 14, 15].  KTP will be con-
sidered in more detail in Section 3 of this paper.  
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2.2   Conference and Journal Publications  

Publishing of journal and conference papers is a required output of university re-
search.  It represents an established method of disseminating research results and 
circulating them among the rest of the research community.  However, the effec-
tiveness of publication as a method of knowledge transfer must be debatable. 
 Knowledge is 'broadcast', but it may not reach those who need it.  Papers usually 
contain a limited level of detail, often for reasons linked to intellectual property 
rights, and may be too superficial to make effective exploitation of the knowledge 
possible.  In addition, companies, particularly SMEs, may have difficulty access-
ing academic published papers for licensing reasons, they may be considered too 
theoretical and not sufficiently business-relevant.  

While no statistics are to hand, it is likely that many more readers access con-
ference papers than attend the conferences, and that most readers of journal papers 
do so without having an individual copy of the journal.  Increasingly conference 
and journal papers are held online.  Often, particularly in the case of science and 
technology papers, this is by Thomson ISI's Web of Science, Elsevier's Science 
Direct or Springer's Springerlink.  Searches can be performed for papers of inter-
est using a web search engine that indexes academic publications, for example 
Google Scholar [16], Scirius, CiteSeeeX and IEEEXplore. Google Scholar will 
only display index entries for which users are provided with a freely available 
abstract of the paper [17], and it gives primacy to full text versions.   

While many publishers make abstracts of articles freely available on the web, 
full text versions are often only available through a paid subscription.  Universities 
often have subscriptions covering multiple publishers so that staff and students are 
able to access the full text versions of papers.  Private research centres and com-
panies large enough to have dedicated research departments many also have simi-
lar subscriptions.  However, small companies are unlikely to find it cost effective 
to subscribe, and they may lack experience of finding information in this way.  

Hence, while publication can be effective at achieving knowledge transfer be-
tween universities, there must be doubts about how effective it currently is in 
achieving knowledge transfer to companies, particularly SMEs.  Future trends 
towards open content, and the growing tendency for authors to make preprint or 
postprint copies of papers openly accessible on the internet, may have a beneficial 
effect on this position.   

2.3   Spin-Outs and Spin-Ins  

Spin-out companies, joint company ventures and licensing agreements are often 
included under the third mission umbrella and in some parts of the world (for ex-
ample the USA, following the Bayh-Dole act) can be considered  predominant 
modes of university-business interaction [18, 19].    

A spin-out company is often formed with the objective of generating revenue, 
or another useful outcome, from a university’s intellectual property rights (IPR) 
through converting it into a commercial product or service and then marketing it. 
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 In some cases a spin-out arises because a university identifies knowledge it 
wishes to exploit so as to generate a revenue stream for itself.  However, the moti-
vation often comes from the academic and income generation is not always the 
driver. The wish to give something back is growing in some areas as is demon-
strated by UnLtd recently having been launched to fund HEI social enterprises 
[20].    

Fazackerley et al in their paper 'Innovation and Industry' notes that the UK 
could claim to be a world leader in the area of university spin-outs, but only ranks 
number 11 in the 2009 INSEAD Global Innovation Index on university-business 
research collaboration.  They conclude that there must be more to university-
business interaction than spinning out companies [21].  As the desire to commer-
cialise IPR comes from its originator, a spin-out represents a university-led  
approach rather than one based on customer need.  

This is 'technology push' rather than 'market pull'.  As such, it does not repre-
sent a flexible approach capable of meeting customer requirements in a range of 
areas.  A spin-out can achieve knowledge exploitation and generate revenue for a 
university, and knowledge transfer occurs between the university and the spin-out. 
 However, it is not clear how a spin-out can achieve knowledge transfer and inno-
vation outside this.  Also, while a  spin-out may generate a product of use to other 
companies, equally the product may form competition to existing offerings and the 
spin-out may become a rival to existing companies.  

Formation of a spin-out company can require a significant level of investment 
that represents a risk to the university.  A joint venture company in the form of a 
spin-in, or an arrangement where the technology is licensed to a company, are 
alternatives.  A spin-in, where a company works with the university to develop 
their product or service, can in some circumstances provide a more rapid return on 
investment than licensing.   Flexible arrangements are possible where the univer-
sity agrees to offer support in exchange for a shareholding or a share of profits or 
both.  A spin-in can also potentially achieve a better fit customer needs, as it is 
focussed towards the customers' requirements.  

2.4   Contract Research and Consultancy  

A university may undertake to carry out on a paid basis research and development, 
product design, investigation of some problem, etc, for a client that does not pos-
sess the knowledge to do it themselves.   Although knowledge will be transferred 
into the product through this mechanism it does not necessarily become embedded 
into the client company.  Thus, contract research may form a ‘quick fix’ that deals 
with a specific problem, but it often does not give the client company the expertise 
to deal with similar problems in future themselves.      

To overcome this need, some form of training or work-based learning can be 
linked to the contract research to embed the knowledge into the client company.  
Alternatively, the knowledge provider may form a continuing revenue stream 
from providing solutions for the client company.  
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2.5   Short Courses and Training  

Properly structured training can be an effective form of knowledge transfer.  
However, a problem with short courses can be that course participants may feel 
they understand the material during the course, but find they are unable to apply it 
when they are back in the company.  Embedding of the knowledge is important 
for the company to gain maximum benefit.  This can be achieved by proper post-
course support.  Alternatively, structured in the right way, a programme of work-
based learning can be an effective means of knowledge transfer.  

2.6   Knowledge Transfer Networks  

Funded by UK Government through the Technology Strategy Board, Knowledge 
Transfer Networks (KTNs) are an effective indirect mechanism for supporting 
knowledge transfer.  KTNs raise awareness of specific areas of technology, they 
facilitate and support research and they are a good mechanism for communication, 
networking and loosely sharing knowledge.  To this extent they achieve informal 
knowledge transfer.  KTNs can also form a means of putting those in need in need 
of knowledge with potential suppliers of it.   

2.7   New Knowledge Transfer Mechanisms  

The development of the internet and related technologies has made available new 
techniques with the potential for use in knowledge transfer.  Although not fully 
developed yet, there are interesting possibilities for innovative knowledge transfer 
schemes based on a combination of distance and work-based learning, with the 
embedding of the knowledge secured through the knowledge agent or associate 
being an employee of the knowledge client company.  This could be a very-cost 
effective knowledge transfer mechanism where the knowledge client company is 
an SME, but remains to be explored further.  

3   Knowledge Transfer Partnerships  

Having considered a number of possible methods of achieving innovation through 
knowledge transfer in Section 2, the classic Knowledge Transfer Partnerships 
model, having a well-established track record in knowledge transfer, is discussed 
in more depth.  In this Section, more detail is provided about the structure and 
operation of a KTP project.  Section 4 provides two case study descriptions of 
KTP projects and in each case an attempt is made to discern the components of 
knowledge transfer and innovation that took place.  Finally, in Section 5, KTP is 
considered as a framework for facilitating innovation through knowledge transfer.  

Each classic model Knowledge Transfer Partnership involves three participants, 
a UK company, a Knowledge-Base Partner (usually a university), and a graduate, 
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called a KTP Associate.  The company must have a need for a demanding project 
of a strategic nature.  This must be something that will lead to real business bene-
fits in terms of increased turnover and profit, or safeguarded market-share.  The 
project must also be something that the company could not do for itself, without 
the help of the Knowledge-Base Partner.    

Although the Knowledge Base Partner is most frequently a university, it can be 
a Research Technology Organisation (RTO) or a Public Sector Research Estab-
lishment (PSRE)  However, few eligible non-university research centres (com-
pared to the number of universities participating) have taken advantage of the  
opportunity to act as the knowledge base partner in a KTP project.      

The Knowledge-Base Partner must have a high level of skills and expertise to 
contribute to the project.  This is provided through an Academic Supervisor who 
has technical skills in the area of the project, and who also mentors the KTP Asso-
ciate.  To be suitable for KTP, the Associate must be able to benefit from the asso-
ciate development programme that is offered, which means they must usually have 
gained their most recent qualification in the recent past.  They must have a qualifi-
cation appropriate to the project, for example, a first or upper second class hon-
ours degree for a classic KTP.   

During the operation of the KTP, the Associate works in the company carrying 
out the project.   The Associate works under the direction of the Academic Super-
visor, and a member of the company staff, the Industrial Supervisor, who acts as 
the Associate’s line manager.  The Academic Supervisor visits the company on a 
regular basis, and commits to contributing half a day a week of their time to the 
project over the life of the partnership.  The Associate works under the company’s 
conditions of service, although they have a contract with the university partner, 
who is given responsibility for managing the grant.  Although there is no compul-
sion on the company to offer a permanent position, and no compulsion on the  
Associate to stay, for many Associates KTP can offer a route to continuing em-
ployment with the company. 

Each Knowledge Transfer Partnership carries attractive funding from the TSB 
or one of a number of other sponsors to the scheme.  If the company is a Small to 
Medium Enterprise (SME), approximately within the European Union definition, 
i.e. has fewer than 250 employees and turnover and company values within certain 
limits, a classic model Knowledge Transfer Partnership provides funding of 66% 
of the project budget, and the company pays the remaining 33%.  If the company 
does not qualify as an SME the project attracts about 50% funding, and the com-
pany contribution is 50%.  

In order to obtain a Knowledge Transfer Partnership and the grant income it in-
cludes, a credible and financially beneficial business case must be presented in the 
proposal document.  At the end of the project the benefits arising from the project 
are assessed by independent reviewers.    

The business benefits actually obtained vary widely because of the wide range 
of types of projects, companies and business sectors but are held to make a sig-
nificant contribution to the UK economy [12].  
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4   Case Studies 

In this section, case studies based on two completed KTP projects are presented as 
examples of the way in which the scheme can achieve innovation through knowl-
edge transfer.      

4.1   Case Study A  

The Company:  Company A was an innovative SME (Small to Medium Enter-
prise) located in the South East of England but trading internationally.  The busi-
ness of the Company was the design and manufacture of high-power solid-state 
lasers for industrial applications in the materials processing and micro-electronics 
manufacturing markets.    

The Target Requirement:  The Company wished to further improve the reliabil-
ity of its products by implementing a pro-active condition monitoring strategy to 
achieve the very early signs of problems before the problem actually occurred.  By 
this means unplanned down-time could be avoided, saving the cost or unantici-
pated failure.  While the Company had world-class skills in the design and  
development of its laser products, it lacked specialist knowledge of condition 
monitoring, although the Managing Director had gained some exposure to the sub-
ject in his career.   

The University:  The University of Brighton Centre for Smart Systems had con-
siderable experience of condition monitoring and the application of artificially 
intelligent software systems to the prediction of failure.    

The Project:  The Centre for Smart Systems provided two staff to act as academic 
supervisors in a two-year KTP project with the Company to develop the require 
condition monitoring strategy and system.  An honours graduate in Electronic  
Engineering was recruited as the KTP Associate to undertake the project.    

The Outcome:  Analysis of the laser system design was carried out leading to a 
system model and a diagnostic matrix mapping possible faults to observable symp-
toms.  Two approaches to symptom monitoring were evaluated.  Firstly, a classical 
statistical technique (the Control Chart or Shewhart Chart) was combined with a 
rule-based system, and implemented in custom software that could be embedded in 
the product.  This enabled continuous condition monitoring of the system.  Sec-
ondly, an artificial intelligence technique known as a 'neural network' was evalu-
ated as a possible method of monitoring the output of the laser in such a way that 
potential failure could be anticipated.  The techniques made available to the Com-
pany through the project satisfied the Target Requirement.  Embedding of the 
knowledge was achieved through the Associate carrying out a programme of train-
ing of company staff in the new techniques and updating company documentation.  

The Knowledge Transfer:  Knowledge of condition monitoring and intelligent 
systems was conveyed to the Associate from the Academic Supervisor.  It was 
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also gained by the Associate through his own research, guided by the Supervisor, 
and his attendance at an MSc module on the subject at the university.  However, in 
addition to knowledge transfer, there was the origination of new knowledge.  The 
combination of conventional condition monitoring techniques and intelligent sys-
tems technology that arose out of the project was not available before the project. 
 The project achieved both the transfer of existing knowledge and also innovation, 
in the form of the origination of new knowledge about condition monitoring using 
a synthesis of existing techniques.  It was the innovation that produced the  
solution, but the innovation  could not have taken place without the knowledge 
transfer.  

4.2   Case Study B  

The Company: Company B was an SME located in Kent.  It was a provider of 
integrated financial and accounting software, networking and IT training to com-
panies in a number of industry sectors across the UK.   

The Target Requirement:  The Company wished to to implement internet-based 
customer support and problem-solving facilities to provide 24 hour/day support to 
customers.  This would provide a better service for customers, and also reduce the 
amount of time service representatives were spending on telephone support calls. 
 While the Company had the ability to develop bespoke modules for the software 
it sold, it lacked knowledge of internet software development and other specialist 
techniques that would be necessary to satisfy the requirement.  

The University:  The University of Brighton Centre for Smart Systems possessed 
experience of software engineering, internet-based software and smart diagnostic 
systems.      

The Project:  The Centre for Smart Systems provided two staff to act as academic 
supervisors in a two-year KTP project with the Company to develop the support 
system.  An honours graduate in software engineering was recruited as the KTP 
Associate to undertake the project.    

The Outcome: The Partnership succeeded in achieving improved product infor-
mation, self-help diagnostic facilities, customer information about accounts and 
improved call tracking, all of which provided enhanced scope and availability of 
customer service delivery, potentially leading to increased sales.  The target re-
quirement was fully satisfied.  In addition the company gained benefits not origi-
nally foreseen in the form of increased visibility in web search engine rankings, 
leading to additional revenue from resulting sales.   

The Knowledge Transfer:   When the project was proposed it was envisaged that 
what would be developed was a piece of software known as an expert system. 
This is a known technique that encapsulates the knowledge of experts, in this case 
the service representatives, and uses it to diagnose problems.  A documented prob-
lem with expert systems is that after the development of the system, users of the 
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system can find it difficult to add new problems and diagnoses as they become 
known, and the system falls into disuse.  It became clear that the Company's  
service representatives were likely to find it difficult to maintain a conventional 
expert system, and that such a solution would not be a  long term success.  An 
innovative solution was developed based on frequently asked questions (FAQs), 
accessed through plain text queries and linked to a knowledge base.  A simple 
method of updating the knowledge base was provided, convenient for use by 
Company staff and integrated into their day to day activities. Knowledge transfer 
in the area of smart diagnostic systems and software engineering took place be-
tween the Academic Supervisor and the Associate, who also gained additional 
knowledge of these subjects through personal study.  However, the software solu-
tion that was devised did not arise just out of this knowledge transfer.  A conven-
tional expert system would not have been suitable, and therefore a new kind of 
system was devised that drew on expert systems but also other areas.  The system 
that formed the solution was a synthesis of conventional and new techniques that 
arose out of both knowledge transfer and innovation.   

5   KTP as a Framework for Innovation  

The term 'knowledge transfer' can lead to the idea that knowledge will be trans-
ferred (or copied) from the university in the person of the Academic Supervisor to 
the company through the intervening 'pipeline' of the Associate.  In fact, the Aca-
demic Supervisor provides specialist knowledge about the application domain. 
 However, it is unlikely that they will have the solution to the company's problem 
ready for immediate implementation.  It is more likely that the Associate will need 
to work under the guidance of both the Academic Supervisor and the company to 
devise a solution to the problem.  The Academic Supervisor will provide knowl-
edge about how to solve the problem, but will not directly provide the solution.    

For example, say a company wishes to design a new product.  The Academic 
Supervisor will be able to guide the Associate through a process which involves 
investigating customers' requirements, evaluating options, implementing the de-
sign, etc.  However, the Academic is unlikely to have the new design in their head 
ready for implementation. If another company wishes to produce a drug to cure a 
particular ailment, the Academic Supervisor is unlikely to have the cure already in 
their head.  They will not be able to directly transfer the knowledge that com-
pound X cures ailment Y into the company.  However, they may be able to trans-
fer knowledge about approaches to the problem, and how to go about finding a 
drug effective in the cure of the ailment.    

Thus, it can be argued that the knowledge that is transferred is knowledge about 
how to find a solution or approach a problem, rather than the solution itself. The 
Associate is mentored, cultured and educated in how to solve problems, perform 
an investigation, carry out a design etc., rather than being a solution being trans-
ferred for implementation in the company.  The Academic Supervisor, therefore, 
needs to be more than just a technical guru.  

During its lifetime a successful KTP project creates an environment where in-
novation is encouraged, facilitated and supported.  Innovation occurs and is  
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supported and cultured through a number of factors that arise out of the KTP 
structure.  

The KTP project structure creates an atmosphere where  the Associate is ex-
pected to "make something happen"  i.e. they are expected to produce a solution to 
a problem.  The Associate is expected to take ownership of the project and ensure 
its success (given the support of the other parties).  The Associate is 'ring-fenced' 
from the day-to-day activities of the company.  Although the Associate inevitably 
makes a contribution to the wider activities of the business, it is intended that their 
focus is on the KTP project. Their prime responsibility is ensuring the success of 
the project.  These factors act as an incentive and a spur to success.   

Regular visits by the Supervisor (weekly, fortnightly or late in the programme, 
monthly) act as regular spurs and triggers points for progress by the Associate. 
The supervision meetings involve both the Academic and Industrial Supervisors, 
the Associate, and sometimes company management.  As well as monitoring pro-
gress, each meeting can act as an ideas workshop, where ways of overcoming ob-
stacles to progress are discussed, options for progress are evaluated and the best 
way forward selected.  These meetings can make a significant contribution to 
achieving incremental innovation.  Formal four-monthly meetings of the Local 
Management Committee (LMC) attended by the KTP Advisor (essentially the 
government representative who monitors the project), senior company manage-
ment and supervisors act as another, higher level, prompt to progress.   

Thus, there are a number of influences at work in a KTP project, the project re-
quirements of the company, the availability of knowledge through the Academic 
Supervisor, the company and the Associate's study, the time structure imposed by 
the visits of the Academic Supervisor, LMC meetings and the fixed length nature 
of the project, the expectations of progress, and the keenness and enthusiasm of 
the Associate.  While innovation is not guaranteed, the supportive and fertile envi-
ronment created by this combination of factors makes it more likely that an inno-
vative outcome will occur that satisfies the project requirements and achieves 
benefits for the three partners.   

6   Conclusion  

The topic of this paper, knowledge transfer between universities and business, is 
not widely covered in the literature and its mechanisms and processes are not well 
described. This paper is an attempt to introduce the subject and to begin to analyse 
some of the processes at work in successful projects delivered under the KTP 
model.  

Having considered several paradigms that could potentially lead to university-
business knowledge transfer it is concluded that the most effective of these is 
likely to be KTP.  While KTP leads to knowledge transfer, sometimes it is not 
obvious what knowledge is transferred during the course of the project.  In some 
projects specialist technical or business knowledge is transferred.  However, it 
would appear that it is often broad knowledge about the subject domain together 
with knowledge of how to approach and undertake the project that is transferred. 
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 In addition, knowledge is gained by the Associate from within the company and 
from their own study.  

What does the Associate do with this knowledge, gained from disparate 
sources?  The Associate uses it to synthesise new knowledge, in the form of the 
solution to the problem, the design of the new product, the new improved method 
of manufacturing, etc.  The important function of a successful KTP project team is 
to create an environment where this new knowledge can be created, grown and 
applied to achieving the aim of the project.  The creation and growth of this new 
knowledge is innovation and the strength of KTP is that it cultures and supports 
this innovation.  

Hence it is concluded that a successful KTP project involves both knowledge 
transfer and the use of the knowledge that has been transferred to facilitate innova-
tion.  The supportive framework that cultures innovation is an essential component 
in the success of the project.  
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Innovation and Knowledge Transfer  
the Role of the Individual 

Brian Fender 

Institute of Knowledge Transfer 

Abstract. Innovation and knowledge transfer will be the keywords in the coming 
decade. There are several reasons for this; we will have to be innovative to combat 
the major challenges of climate change and the different aspects of security from 
terrorism and rogue states to pandemics. Poverty in some parts of the world  
remains a challenge and there is a need to create sustainable jobs as global compe-
tition intensifies.  This paper dissects the key elements of innovation and knowl-
edge transfer and emphasises the role that individuals play in both breakthrough 
technologies and innovation through continuous improvement. Trends in open in-
novation are included and the responses that are required of management and 
business models are outlined. The increased role of Universities in knowledge 
transfer is discussed as part of increased professionalism in higher education.  
Finally the role of the Institute of Knowledge Transfer, the recognised profes-
sional body for knowledge transfer professionals, is referred to as well as the re-
quirements of a new profession.  

1   Components of Innovation and Knowledge Transfer 

Innovation is a heavily overused word and there is a risk that it is thought of as a 
panacea.  To retain clarity about the elements of innovation it is helpful to break 
down the process of innovation into five component parts. This recognises that in-
novation is built on a knowledge base that it requires certain specific skills, and 
that there is always a problem to address. Centrality of the problem Centrality of a 
problem is obvious in conventional R&D fields, but it is equally applicable to an 
entrepreneur, where a market need or perceived market needs provides the neces-
sary focus. But marshalling the necessary knowledge and skills to tackle a prob-
lem is not in itself sufficient for innovation. There has to be a creative contribution 
before there can be benefits to either to the economy or society. 

The impact of innovation varies very widely. We are all clear that some innova-
tions, radically change the way we live. These ‘eureka’ events occur when the 
creativity released in tackling a problem has consequences that go well beyond the 
initial problem. Such transformational effects, nearly always begin with one or 
two individuals, but will often dependent on others for realisation. Consider Flem-
ing's discovery of penicillin, and the vital contributions of Florey and Chain with 
biochemistry skills. Watson and Crick's proposal for the structure of DNA needed 
the experimental data of Wilkins and Franklin. At the time, no one could have 
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seen the enormous commercial use of lasers. However both Gould and Townes 
separately demonstrated great imagination in their pursuit of the production of co-
herent light sources [1]. 

How does knowledge transfer relate to innovation?  It is now necessary to rec-
ognise that although creativity is an essential step in innovation it does not itself 
necessarily lead to a benefit. What the innovative process delivers is an outcome 
which may be advancement in research, or a proposal for a new drug or the devel-
opment of a prototype etc. The role of knowledge transfer is to take the outcomes 
of an innovative process and bring them to commercial or societal value. This is 
achieved by matching market needs or potential market needs to the innovative 
outcome and helping to outline a developmental pathway. Alternatively, knowl-
edge transfer involves taking successfully exploited innovation in one field and 
applying it to another. 

2   Research into Innovation  

Describing the components of innovation and knowledge transfer is clearly not suf-
ficient for an understanding of these very important processes. More research is cer-
tainly needed. Current research is conveniently grouped into areas where the focus is 
on economic, geographic, process and social dimensions [2]. Economic interests fo-
cus on economic growth competitiveness and employment. Geographic research has 
an interest in local or regional factors such as the clustering of funds in a similar in-
dustry; national policies and the effects of globalisation. Research into the processes 
of innovation is concerned with how innovation is nurtured in organisational struc-
tures and the measurement of impact. The social dimension, of growing importance, 
involves the balance of explicit and tacit knowledge in the diffusion of ideas. It is 
also concerned with the creation of networks and the competencies necessary for 
practitioners.  The relationship between these research areas and the components of 
innovation and knowledge transfer are given in figure 1 below. 

 

Fig. 1 Components of Innovation and Knowledge Transfer with related research areas 
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3   Innovation and Improvement; Endoscopy as a Case History [3] 

The major innovations referred to earlier are by their nature unpredictable. More 
typical are developments, which combine mixture of innovation and improvement. 
The development of the endoscope, see figure 2, is an excellent illustration of evo-
lution of a powerful medical tool. 

The early stages of endoscopy in the 1930s involved a semi-flexible gastro-
scope a very primitive and probably painful way of viewing our insides. This be-
came a much more promising instrument with the advent of fibre optics in the 
early 1950s. The early use of optic fibre bundles in endoscopy however was far  
 

 

Fig. 2 A modern endoscope 
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from satisfactory. Not only were the fibre bundles difficult to form, the glass was 
imperfect, and the image degraded by crosstalk between fibres. Major improve-
ments arose from the group of Peters, Curtis, and Hirshowitz at the Ann Arbour 
campus of the University of Michigan.  

According to reports, Hirshowitz was attracted to Ann Arbour by the high repu-
tation of the University of Michigan, and a stimulating research environment.  
Creating the right environment for innovation remains a very important considera-
tion in 2010. 

The critical innovation in making the endoscope a much more attractive tool 
came from Curtis, an undergraduate at the time, who created a composite glass fi-
bre which enhanced the image and attracted development work from manufactur-
ers. The improved instrument brought video guided endoscopy, and then in the 
early 80s, the introduction of the CDD chip to replace the multi-fibre bundle sim-
plified the manufacture and improved the visual resolution. With the collaboration 
between gynaecologist and manufacturers endoscopy evolved from simply a view-
ing device into a guide for minimally intrusive surgery laparoscopy. By the 1990s, 
gallstone surgery, which had previously been a major surgical operation with tra-
ditional techniques have become largely a laparoscopic procedure. 

What are the general lessons are to be learnt from the endoscopic case history? 
One is that continuous improvement over a sustained period of time can more than 
match a single major innovation. Secondly that important benefit arises from the 
collaboration between the innovators (discoverers) and users (market). The ideal, 
of course, is for the technical development and market development to occur as 
closely as possible together. A third lesson comes from the observation that the 
time taken to adopt the new techniques into general surgical practice was longer 
than might have been expected on purely technical grounds. The new surgical op-
portunities provided by laparoscopy were resisted by older surgeons; a new gen-
eration of surgeons needed to be trained for the technique to become generally  
applicable. It must be expected that for innovation to be effective social adapta-
tion, education and training must occur. 

4   The Battle for Hearts and Minds 

The focus of innovation today is often on new systems, rather than simply finding 
new products.  We need a concerted effort from many innovators and knowledge 
transfer practitioners to make a dent in some of the biggest challenges. One ap-
proach is illustrated by the US National Academy of Engineering [4]. In 2007, a 
group of academics, businessmen, and opinion makers were asked to draw up a 
list of the biggest challenges facing engineering in this century. The list of topics 
is intriguing, reflecting as it does the broadening horizons of engineering. The de-
bate about these 14 grand challenges was initiated by asking for views on priori-
ties and from more than 25,000 responses a priority order was drawn up which ran 
from make solar energy economical through reverse engineer the brain,  advance 
health economic informatics,  to secure cyberspace. Subsequently, each of these 
topics has been discussed, the opportunities identified and possible approaches 
debated. Considerable effort has been put into making the results of these  
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discussions, widely available. What motivates the Academy of Engineering?  It is 
not in itself a grant giving body, so this is not an exercise to assess the scope for 
investment. In fact, progress in tackling the challenges is only part of the Acad-
emy‘s purpose.  Of major importance is that the debate around the challenges 
draws attention to educators of the skills in engineering and related disciplines that 
will be necessary to foster the necessary intensity of innovation. The complexity 
of the challenges and the requirements for an input of disciplines other than engi-
neering focuses attention on the creativity also necessary. The Academy is in ef-
fect, marketing engineering. It is attempting to maximise the concentrations of 
skill and creativity around its perception of the major problems that fall within the 
scope of engineering. It is an appeal to individuals, to teach or to study or to be 
engaged in creative activity through the nature of the intellectual challenges. 

5   Open Innovation  

As well as attempts to draw talent into the innovation arena there have been at-
tempts to better conceptualise innovation. The most important contribution is that 
championed by Henry Chesbrough and colleagues using the term ‘Open Innova-
tion’. Open Innovation is defined as: ‘the use of purposive inflows and outflows of 
knowledge to accelerate internal innovation and expand the market for external 
use of innovation, respectively. Open innovation is a paradigm that assumes that 
firms can and should use external ideas as well as internal ideas, and internal and 
external paths to market, as they look to advance their technology’[5].  

In UK, we can see this approach exemplified in two ways by GlaxoSmithKline. 
The first is exemplified by the creation a centre of excellence for drug discovery. 
The goal is described succinctly as ‘supporting the development of the best from 
anywhere. The focus is on developing alliances with world-class research and de-
velopment organisation that like us are open to innovation. Not just in science but 
in all aspects of the discovery process.’  The second approach aimed at providing 
relatively easy access to developing technologies was announced in the latter part 
of 2009. It involves the creation of a world class Science Park, near GSK Steve-
nage research base. The campus supported by UK government, academia and the 
Wellcome trust, as well as the Company aims to pioneer a new operating model of 
open innovation which should strengthen and grow the UK bioscience sector. It is 
hoped that the new campus will compete with similar Parks in Boston, California 
and North Carolina in the United States. 

The aim of open innovation is not just to provide easier access to early stage 
discoveries. It is to harness what James Surowiecki has famously described as the 
wisdom of crowds. Here, the key element is to access to an individual's knowledge 
and experience not just that of an organisation. On the multinational scale this is 
best illustrated by IBM in a series of so-called Jams. The first in 2001 aimed 
through consultation, to capture best practices on 10 urgent IBM issues by con-
sulting staff suppliers and customers. IBM captured 268,000 views from 6000 in-
puts. By 2006 the innovation Jam was broadened both in ambition, and scale. The 
aim of the consultation was how to combine IBM's new technologies with real-
world insights to create new market opportunities. 150,000 people contributed 
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from 104 countries and 67 companies. As a result 10 new businesses were created 
with the seed investment of $100 million. In 2008 [6] vision was bolder; to ad-
vance IBM's vision of the ‘enterprise of the future’ and to draw on the brains of 
individuals from many more companies. In practice, staff from 1000 companies, 
plus the IBM cohort engaged in a conversation over a 90 hour period around the 
themes of ‘Built for Change; Customers as Partners; Globally Integrated, and The 
Planet and its People.’ 

In addition, IBM conducts worldwide debates around themes which are likely 
to have a significant IBM interest for the Company. The aims, reminiscent of the 
American Academy of Engineering’s, grand challenges, are designed to draw at-
tention to the skills and creativity needs around general themes of global interest. 
This allows also allows the Company to engage with individuals in emerging 
economies. In one recent debate on Security and Society, the contributors from the 
Far East outnumbered those from the US. By associating IBM with topics such as 
the security of 3 billion mobile phones the risks associated with the highly ex-
tended food supply chain of for example the hamburger, the high global volumes 
of identity theft and car theft it is pointing to technology’s role (and that of IBM) , 
in innovation and knowledge transfer that impinges on everyday lives. 

It is not just large companies exercising open innovation. Use of search engines 
reveals a plethora of portals, and individual sites, with relatively small-scale offers 
of problems and solutions. This is open innovation as an Exchange and Mart and 
very much the home for individual contributors. 

6   The Digital Phenomenon 

We referred earlier to the role of individuals in breakthrough advances such as 
penicillin, lasers, and the structure of DNA. Equally striking is the role of indi-
viduals in leading models of social communication. The digital revolution associ-
ated with Facebook is an outstanding example. Created by Mark Zuckerbrook and 
friends at Harvard Facebook exemplifies not only in youthful entrepreneurship but 
also, trust in the company's users to sustain innovation. The Facebook platform 
was opened up in 2007 and within months there were 5000 applications and the 
company was worth $15 billion. There are other now well-known examples such 
as YouTube (Chad Hurley et al) and Napster (Shawn Fanning). The appetite of the 
younger generation for Web 2.0 was such that it was plausible for John Palfrey 
and Urs Gasser as late as 2008 [7] to describe a born digital generation (digital na-
tives b>1980) which was at home with the web in a manner greatly more intense 
than older generations. Jack Dorsey the creator of Twitter changed all that. Users 
of the Twitter site grew to 10 million in less than two years, and across a wide age 
range. We are all digital natives now. 

A consequence of that is that mass collaboration using digital technologies is 
transforming all aspects of the knowledge society even more rapidly than was en-
visaged. It is still possible however to construct a hierarchy based on digital im-
pact. Knowledge and information-based services, obviously lead, closely followed 
by the creative and cultural sectors, in particular media advertising software and in 
entertainment, film and television. Not far behind are communications and  


