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‘The proper understanding of knowledge transferparameters, its dimensions, its
scope, its scale and its dependence on knowledgati@n is of particular
importance to UK competitiveness.’ (RCUK 2006b:30)
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Knowledge transfer (KT) has been identified as sseantial element of innovation, which drives
competitive advantage in increasingly knowledgevetti economies. A number of recent

Government reports have sought to increase awar@idise importance of knowledge transfer.

The InfoLab21 Knowledge Transfer study, consistiofg33 interviews, takes three distinct
perspectives on these KT activities, namely acackenmon-academics and businesses, in order to
identify key issues relating to the understandifigpactices of, barriers to, drivers for, benefits

and the measuring and evaluation of knowledge feeans

The research highlights four overarching issuestirej to KT, namely: i) motivation and reward
mechanisms; ii) process management and evaluatipolustering and brokerage; iv) trust and
bridge building. The study provides some comforgareling iii) and iv) in that there is
considerable evidence that these two inter-rels®aes are being addressed. What does appear to
be of some concern now is, firstly the challengel®feloping appropriate motivation and reward
mechanisms, particularly for academics, to encaumggagement in KT activities. And secondly,
the apparent lack of evidence of appropriate ev@mimamechanisms surrounding the area of
knowledge exploitation generally. Whilst there ism® evidence of good practice within
InfoLab21, there should be concern that clear pd@itd practice have yet to emerge more widely.

A notable exception to this is the UPBEAT project.

Whilst this study raises many issues worthy of Hert comment and investigation, five
recommendations are made, namely the:

- Use ofonedefinition of knowledge transfer in the contextcoimmercialisation of research

- Need for clearer guidance on reward mechanismsdier@o address issues of motivation

- Development of appropriate evaluation mechanisms

- Identification of best practice in knowledge trargbrocess management

- Extension of this study to compare another unitgrsjovernment agency and large

company in order to identify good practice and easts dissemination

In short, whilst much progress has been made, thoshstudy and other commentators remain
concerned about key aspects of knowledge tranbfer.focus of research should therefore move

from defining and justifying KT to its exploitatipthrough commercialisation, and evaluation.

0 ).l )



C oy w - )
1 PUrPOSE Of the STUAY .....coiiiiiiiii e et e e e e e e e e e e e e e eaa e eeeens 4
2 INEFOTUCTION ...ttt e e et e e e e e e e e e e e e e e e e e enneaaas 5
Importance of Knowledge transfer...........o e 5
Defining KNOWIedge tranSTer............ooiiiioe e e e e e e e e 6
3 1Y L=T { T (o] (oo Y20 PP 11
Data COIBCLION. ... e 11
DALA ANAIYSIS ...ttt et e e e e aan e e e eaeeaes 11
4 ()Y LT 1T o SO 13
Understandings of knowledge transfer....... .o 13
Practices of KNnOwIedge tranSTer ........... .o e oo ee e 18
Barriers to kKnowledge tranSTer.............u i 21
Drivers for Knowledge tranSTer ............... oot 27
Benefits of knowledge transfer ........... .o 30
Measuring and evaluation of knowledge transfer..............oooooiiiiiciii e 33
5 CONCIUSION ... ettt ettt ettt et e e e e et e e 37
6 RECOMMENTALIONS ... ettt e e e e e e e e e e e e 40
7 RETEIENCES ... ettt 42
Appendix A LiSt Of PArtiCIPANTS ........ciiiit et e e e e e e e ee s 43
Appendix B EPSRC study qUESHIONNAITE........coeeueiiiiiiiii e e e e 45
Acknowledgments

Assistance provided by Dr Ron Kerr, Dr Paul Rayand Dr Sarah Robinson
Data collected by The Research Engine (www.therekeagine.co.uk)
Data analysis supported by Wmatrix technology (weamp.lancs.ac.uk/ucrel/wmatrix)

InfoLab21 is a Lancaster University initiative to establishworld class Centre of Excellence for resea
development and commercialisation of ICT, and waslenpossible with financial support from the Norgsw

Regional Development Agency and the European RagDevelopment Fund.

INVESTING IN [ [ ] ]

englandsnorthwest & Northwest

REGIONAL DEVELOPMENT AGENCY

rch,

). 1



¢

Froh L W

‘We [House of Commons Science and Technology Cotesjifound weaknesses in
the Research Councils’ strategies for promotiorkmdwledge transfer’ and ‘little
evidence of Research Council co-ordination or sigaaf best practice in knowledge

transfer’. (House of Commons 2006:3)

In the context of unprecedented interest, by gawemt, higher education institutions (HEIs) and

industry alike, in knowledge transfer, this emmtistudy, commissioned by the EPSRC, seeks to

explore the experiences and challenges of InfoLal®turrent initiative designed to promote and

facilitate these activities. It is a well-equippédyh-tech environment shared by academic research

staff, research students and businesses and leastiain elements, namely:

ICT Research: InfoLab21 houses over 250 staff wagyln information and communication
technologies (ICT), focussing on networked and mmdtlia systems.

Training and Development: ICT Focus and the acadedepartments offer an extensive
range of education and training courses for ICTgmsionals ranging from industry standard
vendor qualifications to part-time PhD programmes.

Knowledge Transfer: InfoLab21 Knowledge Businessit@e (KBC) puts emphasis on
business and economic development and creatingugtarand spin-out companies emerging

from the work of our students, research groupsiagdstrial partners.

This study takes three distinct perspectives orsehknowledge transfer activities, namely

academics, non-academics and businesses, in oritlamtify key issues.

Given the widespread interest and concerns exmtesggmrding knowledge transfer it is both

opportune and desirable to review the activitiegnéibLab21, a high profile initiative designed to

promote knowledge transfer in the area of ICT. &wjeoy sharing this review, the report directly

addresses one of the commissioning body’s sta&t/&ty plan’ outputs, namely: ‘Understanding
the impact of EPSRC knowledge transfer activiti¢€PRSC 2006:35) and contributes to

deliverable 30 — ‘Improve the understanding of #wnomic benefits and impact of EPSRC
knowledge transfer activities’ (EPRSC 2006:56).
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Knowledge transfer (KT) has been identified as ssestial element of innovation which drives
competitive advantage in increasingly knowledgei economies. A number of recent
Government reports have sought to increase awarerighe importance of knowledge transfer -
most noticeably the DTI's Innovation Report (DTIA), the Lambert Review (Lambert 2003)
and the Government’s Science and Innovation InvestrRramework 2004-2014 (HM Treasury
2004):
‘an economic imperative is to make sure that sifierknowledge is used by business to
create wealth”. “That is why knowledge transfer athbthe science base ‘push’ and the
business ‘pull’ — is such an important element av&nment’'s science and innovation
strategy’ (HM Treasury 2004:69).

These reports have resulted in Higher Educatiotititiens (HEIs) and Research Councils
responding with various initiatives (RCUK 2005, 8aQ EPSRC 2005, 2006; HFCE 2005) and
external reviews (RCUK 2006b; House of Commons 2006

Clearly not only is knowledge transfer seen as g to HEIs and Research Councils, it forms
an integral part to government economic policyviealth generation. It is against this background
that the ‘The InfoLab21 Knowledge Transfer Studgéks to inform this debate by considering
one example in particular detail, drawing on intevw data collected from individuals both

directly involved in InfoLab21 and with no assomatwith the project.

The report is organised as follows: the remaindethis section defines knowledge transfer and
reviews government policy on knowledge transfer bnefly considering recent key policy

documents. Section 3 consists of a summary of géhodology before the key findings are given
in section 4. Section 5, the conclusion, discuisesmportance of these findings in the context of

policy and practice. And finally, in section 6, thieidy details five recommendations.
As noted above, interviews were conducted withvildials both directly involved in InfoLab21

and with no association with the project. This gtatould therefore be viewed as an opportunity

to understand the general context of the projedtrem as a comment on its effectiveness.

0 ). 3
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Both the literature review and interviews highligthtthe confusion surrounding the definition of
knowledge transfer and related terms. Whilst iias necessary to catalogue all of these as part of

this study it is appropriate to highlight a seleot{Table 1).

‘Knowledge transfer is about transferring good gjeeesearch results and skills betwegen
universities, other research organisations, busin@sd the wider community to enable

innovative new products and services to be develogeTI 2006)

‘Knowledge Transfer encompasses the system an@gses by which knowledge, expertise and
skilled people transfer between the research emviemt (universities, centres and institutes)

and its user communities in industry, commercelip@and service sectors.” (RCUK 2005)

‘Knowledge transfer is a systematic approach tawap collect and share tacit knowledge| in

order for it to become explicit knowledge. By doisg, this process allows for individuals

>

and/or organizations to access and utilize esdeanf@mation, which previously was know

intrinsically to only one or a small group of peaplAlberta 2006)

‘Knowledge transfer is the process of engaging,nortual benefit, with business, government
or the community to generate, acquire, apply anétemaccessible the knowledge needed to

enhance material, human, social and environmergtibging.’ (Australian Government 2006)

Table 1. Selection of knowledge transfer definitios

For this study the ‘interim definition’ proposed lRCUK is used:
‘Knowledge Transfer means the two-way transferd#fas, research results, expertise or
skills between one party and another that enab&sreation of new knowledge and its use
in: The development of innovative new products, preegssnd/or services

The development and implementation of public polic

Knowledge transfer will encourage the disseminatod assimilation of knowledge and
stimulate engagement between wider society (inofyidiusiness, government and public)
and the research community.” (RCUK 2006b:35)

In order to assist in the identification of diffaces found during this study, knowledge transfer

and other related terms are represented graphiocafigure 1.



¢y W

+ % +! 5(

+% , ' 1%

, vl ",

+% "+

+% 6 +16 +, o+

Figure 1. Definition of knowledge transfer and relded terms

The Department of Trade and Industry (DTI) InnoeatReport (DTI 2003) titled: ‘Competing in
the Global Economy: the Innovation Challenge’ swmpsthe government’'s perspective on the
relationship between knowledge, the UK economy glnbalised economic competition between
states (‘a fiercely competitive global economy’, IDA003:16), in which the UK is believed to
suffer a ‘productivity gap’ in comparison with k®y competitors (France, Germany, the USA).
Drawing on Porter and Ketels (2003), the DTI repegdommends the involvement of universities
and industry in the ‘successful exploitation of néfeas’, so that the UK becomes a ‘key
knowledge hub’ with the creation of an ‘innovatienonomy’. This is further confirmed by the
government in a 2006 report:

‘the Government’s objective is to create the bastsjble environment for science and

innovation in the UK, enabling a world-class scerm@mse to connect with business, and

creating the right mix of incentives and supporthamisms to grow new knowledge based

firms and take advantage of commercial opportusaiesing from research.” (DTl 2006:4)

According to Porter and Ketels (2003) the fundamleissue which the UK currently faces is ‘a
transition to a new phase of economic developmeritere the challenges will be ‘moving from a
location competing on relatively low costs of doingsiness to a location competing on unique

value and innovation’ (Porter and Ketels 2003 H)ey conclude that a lack of investment in
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physical capital makes the main contribution to th€ productivity gap with the US, France and
Germany (Porter and Ketels 2003: 24).

‘New ideas drive enterprise, create new products markets, and improve efficiency,

delivering benefits to firms, customers and soci€QTI 2006:5)

The ‘Lambert Review of Business-Industry Collabmnat (Lambert 2003) notes that in the UK,
again compared to competitor nations, demand &eareh from business is comparatively weak.
In the OECD rankings for investment in R&D by com@s the UK also shows up as poor: ‘the
question is about how to raise the overall leveldefmand by business for research from all
sources.’ (Lambert 2003:3)

The educational background of US and French busilesers, many of whom are ‘trained as
scientists’, compared with UK (OECD) means thatimess leaders in the UK are relatively
neither familiar with nor understand the value @fogeration with universities. Business is
however critical of what it perceives to be ‘sloveving, bureaucratic, risk averse’ university

structures, although ‘many universities are castifigheir ivory tower image.’ (Lambert 2003:3).

The overall steering concept adopted by the govemirin promoting the role of universities in

knowledge creation is knowledge transfer. DTl (20@Bderstands knowledge transfer as
‘publication of research results...the supply of hygskilled people capable of transferring and
adapting codified and tacit knowledge’ and alsarigiating quality UK science into commercially

successful applications’ (DTI 2003:55). But the lert Review cautions that the process of
innovation is complex and non-linear and thatvbines the following key processes:

- Co-operation, partnership, accessibility

- Clustering, proximity (important for SMEs in padiar)

- Social interaction as central

The key concepts of KT are: clustering, proximggoductivity, competition, innovation economy,
knowledge hub. The key processes are: exchangepa@tion, engagement, partnership, social
interaction (Lambert 2003).

Following on from the Lambert Review, the HM TregsWDTI, DfES and DH produced firstly a
consultation document, the ‘Science and Innovalimestment Framework: Working Towards a
Ten-year Investment Framework’ (HM Treasury 2004 subsequently, a report (HM Treasury

2006), ‘Science and Innovation Investment Framevi2@®4-2014: Next Steps’, which:
W 7
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‘sets out the Government’s thoughts on the longitehallenges facing UK science and
innovation, and the next steps to build on the B®eand Innovation Investment
Framework 2004-2014. The document sets out a rahgew proposals designed to create
a more effective science and innovation systemhen WK, and maximise the impact of

public investment in research on the economy.’ (FHldasury 2006)

Knowledge transfer is seen as a key to the prooksmovation and to economic development.
KT is defined as: ‘the ideas, knowledge and skilimsferring between universities, other research
organisations and business’. According to the citaison document’s authors: ‘investment in
research provides much of the foundation for intioma and the new products and services that
result’. In order to promote this, the governmeas trecognised the need for effective two-way

links between research and the market’. (HM Trea2006:25)

This was further emphasized in the 2006 report ‘Bwence and Innovation Investment
Framework 2004-2014’, which put particular emphasis ‘stimulating business-university
collaboration and making the science base moreons$ye to the needs of the economy.’ (6). It
also proposed measures to promote ‘greater resmmesis of the publicly-funded research base to

the needs of the economy and public services’ (H¥a3ury 2006:7).

One key to increased collaboration is seen to bekdying mechanisms’. The government will
ensure that ‘the right skills and brokering mechars are in place to encourage greater
collaboration between industry and the researchk,bmsd enable businesses and the science base

to interact in a range of ways to suit their neggV Treasury 2006:9)

A key role is also foreseen for the Regional Deprient Agencies (RDAS), in that ‘national and
regional policies can work together more effecyvel increase innovation and business-university
collaboration” (HM Treasury 2006:3) and ‘in line ttvithe recommendations of the Lambert
Review, the RDAs have been given an enhanced mgbeamoting business-university links, and
have set specific targets for the number of collations they facilitate between businesses and the
research base.” (HM Treasury 2006:19)

Mention is also made of the trend towards a sci@mckinnovation ‘ecosystem’:
‘High-level strategies to improve the commercidlsia of UK science are currently being
developed by a number of government bodies. Thac®©ff Science and Technology
(OST), the Research Councils, and the Technolomte®fy Board all have an important
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role to play. However, in many ways, the sciencestg and innovation “pull” have been
managed separately within central government. Mé#daw some countries are

increasingly considering science and innovatioraas‘ecosystem”, and are developing

holistic strategies to drive forward a commercatisn agenda’ (HM Treasury 2006:14).

There are also plans to encourage KT in univessibg replacing the Research Assessment
Exercise (RAE) with a metrics-based method of nedeéunding that would recognise KT: ‘the
Government's firm presumption is that after the AE the system for assessing research
quality and allocating QR funding from the DfES Mok mainly metrics-based.” (HM Treasury
2006:10).

This new system would include a ‘business testthat ‘academics would have to demonstrate the
potential commercial application of their reseai@improve the chances of funding under radical
plans being considered by the research councildEE 2006) and according to Lipsett (2006):
‘10 points would go towards disseminating reseaactd knowledge transfer work such as

developing software, databases, websites, broadoastriting a popular book.’

In order to better understand the state of playiwiand around the universities as regards KT,
EPSRC commissioned the Infolab21 Knowledge TranSkedy - a series of interviews with
university staff and other key participants invalvi@ KT. This report is based on the results of

these interviews.

The next section details the methodology used malgct this empirical study.
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This study draws on three distinct strands of damely: i) 33 interviews funded directly by this
EPSRC commissioned study, ii) 14 + 6 interviewsydrted with small businesses, funded by
University of Lancaster and iii) the key findingsoin an E-NEXT workshop funded by the
European Commission. The prime source of the kegirigs is the 33 interviews conducted as
part of the study. In all cases the participantsewsarefully selected from organisations involved

in knowledge transfer.

The data comprise a series of 33 interviews cordiisetween May and August 2006 in which the
interviewees have been categorised by primaryasld6 academics - Group A (G/A) and 17 non-
academics - Group N (G/N), including intermediaribsokers situated within and outside
university structures, and large companies. A tlgrdup of interviews, consisting of 14 + 6
representatives of small businesses located itnfoéab21 Knowledge Business Centre - Group
B (G/B) were interviewed separately (some on twoas®ns) between June 2005 and September
2006 and these data were analysed by using theggmgehemes from Group A and Group N.
Where appropriate key findings from an E-NEXT kneelde transfer workshop in November
2005 (ICTKT 2006) were also used.

All interviews were digitally recorded and tranded. The first stage of the analysis consisted of
collective, rather than individual, analysis of thdranscripts using Wmatrix
(www.comp.lancs.ac.uk/ucrel/wmatrix), a computerdiated corpus analysis application.
Consequently, the individual interview transcripisre concatenated together in plain text form
and then submitted for analysis using the Wmatoktware tool (Rayson 2003). Wmatrix
automatically tokenised and then classified eveoydwn the running text into its part-of-speech
(POS) and semantic field categories (domains). deregy profiles of word, POS and semantic
fields were prepared automatically, and key wonms key domains emerged by a comparison of
the frequency profiles against standard profilesnfrepresentative corpora of spoken English, in
this case almost a million words from the Britisatidnal Corpus (BNC) spoken sampler corpus.
The log-likelihood statistic was used to indicatgngicant deviations from the expected

frequencies. For further details of this method Rayson and Garside (2000). This allowed for
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comparison of words and themes between the datahendpoken English part of the BNC and

also between the academic and non-academic grdujpgeoviewees. This kind of comparison

allows the identification of marked usage as aifcator of particular thematic preoccupations.

The above process allowed the researcher to ratiewndividual interviews pre-sensitised to the

language used across all the interviews and us&Vilmatrix online search and analysis tools to

confirm frequency of words and extract approprigietations. This second phase of the analysis
resulted in the identification of the key finding#hich were subsequently reviewed with two other
researchers who had access to the data. The reseamso had access to audio files for each
interview. Emerging themes from Group A and Groupwlre used to analyse the Group B

transcripts.

The next section details the emerging themes anditkéings from this detailed analysis.
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The interviewees indicate that the term ‘knowletlgasfer’ is a ‘broad’ and ‘inclusive’ term, ‘a
term whose meaning is evolving, [becoming] far mdi#use’ (G/N). Thus, according to one
interviewee,
‘Knowledge transfer is a very broad definition, dan range from obviously quite
quantifiable research and development activity ugloto more cultural and changes and

information.’ (G/N)

However, the focus of the interviews was overwhalgty on knowledge transfer as a process that
involves (a) universities and (b) companies as rtt@n agents. Thus KT is defined by one
respondent as ‘the exchange of knowledge betweérersities and industry’ (G/A); and by
another: ‘There is normally the university helpithg companies but also the companies helping
the university.’ (G/A)

There is also a characterisation of the centralitjusiness development, of research being ‘taken
to the market place’ (G/N). From this perspectieenmercialisation is seen as a key part of the

process: ‘commercialisation activity which you ntighll knowledge transfer’ (G/N).

However, the exchange or flow of knowledge is alspresented as being between and within
universities (i.e. ‘broad’ includes this):
‘It is a difficult one actually because it is samhd...I think basically it is about ensuring
the flow of knowledge between parties. Now thossvll can either be between academia
and industry to promote the take up of the outpfitesearch. But | think it also includes

the flow of knowledge between researchers.’ (G/N)

The focus in the data on transfer as involving arsities and business (and on building bridges
between the two) by the majority of respondentsatable, particularly as this focus is more
marked in the academic group’s interviews. The apdhe community, the political and
policymakers as potential parties to the processuader-represented in the data overall and also
in the comparative figures (academic/non-academsifiess). However, some interviewees are
aware of this, one respondent quoting RCUK’s ‘btodeéfinition of KT and its ‘user

communities’

0 ). *]
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‘the broad definition from RCUK is that knowledgarsfer encompasses the systems and
processes by which knowledge, expertise and skik=aple transfer between the research
environment and its user communities in industgmmerce, public and service sectors
and that is a pretty broad definition of what knegdde transfer is.” (G/N)

And another respondent mentions the role of KT orking with policymakers: ‘we have got

people who are working with policymakers and we ldaall that knowledge transfer.” (G/N)

The process of knowledge transfer between these ag@nts (the university and business) is (as
in the government’s understanding) usually repriegsem the definition of the term KT as being
two-way, iterative, creative: ‘The benefit is a quete circle’, and whereas ‘knowledge transfer
would suggest it is a one-way transmission, it we-tvay’ (G/N). However, the overall
directionality expressed in the interviews is frim universities to industry and the drive or push

for KT is perceived as originating more from thevensity than from industry.

Companies involved in KT include all levels andesiZzrom multinationals to SMEs. However,
multinationals and SMEs are represented as prayidifferent kinds of opportunities for KT in
that multinationals are seen as looking for longateesearch partnerships, while SMEs require
solutions to immediate problems in the short-term:
‘we have to divide them up into the ones workingSIMEs ...and the ones in the larger
companies like Microsoft or BT or so. But the shmakdium sized companies usually
have more immediate needs and that means if theye awith a problem it might actually

be more directly related to their day-to-day busag(G/A)

But KT can be in response to a ‘concrete problesentified by any size of company. As one
academic stated, ‘the proposal for these sorthing$ very much depended on the ideas coming

out of industry ... the application, the concretebpems.’(G/A)

This kind of problem is addressed by the creatiébn'new concepts, new ideas and new
techniques’, so ‘knowledge transfer...is just aboutlarstanding, it is about new concepts, new

ideas and new techniques.’ (G/A)

KT is then seen in this interpretation as involvargexchange of ‘processes of understanding’, of
‘expertise and viewpoint’, in which ‘the transmissiof research output would include knowledge;

know how, expertise and discovery’ (G/N).

0 ). *2
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But KT is primarily about knowledge that is ‘newcutting edge’, knowledge, not just what one
interviewee characterises as ‘panel beating'’:
‘the cutting edge versus delivery of received wiadhing is something that does concern
us. Because we are a research-led university, wierare thinking about knowledge
transfer we would like to think about transferriting things that we do in research terms
that are new...” (G/A)

KT is also seen as involving more than ‘the physinsfer of some thing’ or ‘artefact’ (G/N).
This latter is often categorised by respondent$eatinology transfer’ and is differentiated from
KT by for example the following respondent:
‘knowledge transfer is more about the processesimoferstanding how you get from
research to products and processes...but perhapagdished from that, technology
transfer is actually some way of moving artefabist tare perhaps hardware or software
from the bench in the research lab to somethingatlt@mpany will sell.” (G/N)

KT is represented ideally as an interactive pracébe key words in the data that express this
process are: exchange, co-operation, partnershgraction, helping. ‘Engagement’ is also used
to characterise the process:
‘| prefer the term external engagement to thirdsiois and therefore in that sense what you
are talking about | think is the transmission ade&ch knowledge, know-how (which is

slightly different), expertise and discovery to tieional economy and beyond.’ (G/N)

It is also represented as a dynamic, two-way psces
‘| see it more as a two-way process of knowledgadfer. Not just from the university out,
but from outside back in, because we are obviobsiyding up a lot of commercial
knowledge and experience and awareness and noffrprat going away working in
industry and then coming back to the universityibig all going on at the same time. So |
think often we just look at it as a one-way flowinformation but | see it as much more
dynamic than that.” (G/B)

‘Dialogue’ is also emphasised (by one respondenparticular), along with concepts such
virtuous knowledge sharing, two-way interchangengwnications, context as crucial, knowledge
exchange, what is a worthy problem for us to camtfreontinuous process, conciliant learning,
more like transactional analysis, engaged. So thera perceived need for time to build

relationships and to interact:
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‘It is not knowledge that we already have but is@nething that we can put together over
a period of weeks or months. We teach them thegssand then, because we have a bit
more expertise, then we can transfer knowledge taiisinew thing to the company and

we may find ourselves interacting over that pendaith people in the company.’ (G/N)

KT is however sometimes seen as externally driidrus KT is needed from a macro-economic
perspective, a ‘UK plc perspective’, in order teripase the UK’s competitiveness (following
Porter and Ketels 2003), where the UK as a coumis/a ‘need to be responsive to the needs of
industry’ (G/N). This means that the universitiegstn'turn to industry, accessing new ideas, new
results in your thinking, fresh perspective on yproblems’ (G/N). This is a process that is driven
by government:

‘one of the aims of government when they are tgllabout science and innovation is to

ensure that science that innovates doesn’t getredtlab and never comes to anything.’

(G/A)

And the result of this process should be (accortiingne respondent) a university system that is

‘as large a cog as possible, meshed into the maghot the national economy’ (G/N).

The diverse range of views expressed by the paatits allows a more precise definition of
knowledge transfer to emerge with key differencegressed in Figure 2 and Figure 3 below.
These enhance rather than contradict the earlierinm definition proposed for RCUK (RCUK
2006b: 35).

The two notable modifications, which emerge from itterviews, are that knowledge transfer is a
two-way but not equal exchange and knowledge etgtion, consisting of knowledge transfer and

adoption, is achieved primarily through commereatiion in industry.
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Figure 2. Annotated definition of knowledge transfeand related terms
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Figure 3. Proposed revised definition of knowledggansfer and related terms

The next section considers the practices of knogdeacansfer.
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From the government documents reviewed previouay, concepts in knowledge transfer are:

clustering, proximity, the university as regionalbh and key KT practices (as observed in the
data) include the formation of spin-out businesseshe company has been created as a spin-out
from the department with the primary aim of sellistgdents and staff software developments.’
(G/B).

Then there are the creation of new patents, liogngplacing students in companies (student
projects), the formation of partnerships, and omag-tvansfer to the university (in terms of course
development):
‘The knowledge transfer so far has been one wagtyprauch in terms of me to the
university saying this is a good idea, this is wiidier people are doing, and they are also
working in this.” (G/B)

Training and teaching are also included, althougmes respondents want to exclude e.g.
undergraduate teaching and various kinds of trgiagbeing not subsumed under KT: ‘training is
too limited because training tends to mean you phishbutton and then this button and that is not
what we are doing either’, (G/A). For example:
‘It is actually training...for undergraduates rathiean knowledge transfer in this case. So
you do training as part of the training of studefbviously you are teaching you do some
transfer of knowledge but it doesn't sort of hapipetine same category... Yes for Master’s

level and PhD...there is a bigger role of knowledgadfer happening.’ (G/B)

But for some of the Group B respondents, KT prastiovere more about supporting their
businesses in a number of different ways at diffestages in their businesses’ development, with
for instance finance, premises, technical suppoanagement and marketing support. Strategic
partnerships are recommended for universities wgrigith large corporate sector companies, but,
as one respondent points out, there are benefitwatting with local and regionally-based
companies (the importance of proximity: see below}hat ‘being local doesn’'t necessarily mean

you are just local’ (G/A).

Some of the KT activities of InfoLab21 are summedi®y one respondent:
‘here in Infolab we are mainly thinking about knedbe transfer in terms of spin out

companies from the university or researchers irutiigersity working with ... companies
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but other things that the department gets involwveds well is linking with the local
community...like the Head Start scheme for year 1@ilpwat schools, bringing them into
the university and getting them aware of the ragetirat we do and so | suppose they are

kind of third mission activities of the university what | think of as knowledge transfer.’
(GIA)

One respondent connects KT to the concept of ckiste
‘| see it actually as basically joining a knowledg®ovation zone here at Lancaster and
therefore felt that the Infolab project as a whebes very exciting. And much of the work
that we have been doing over the years in knowledgeagement has been looking at how
knowledge clusters work around the world and it weally fantastic to find one on the
doorstep.’ (G/B)

Some respondents discuss the potential role oft@nmiediary or broker in the KT process. That
is, the role of intermediaries in identifying stita partners. Brokers are described as people who
know the universities, can ‘get embedded’ in theversity world, but who also understand the
world of business (this is sometimes expressedmesaking the same language’, by for example:
‘intermediaries are people who need to find out twha academic world is like and get
embedded in it so that when they are talking to mames they can understand what they
are taking from the academic world but they alswehgot to have a knowledge... of

companies.” G/N)

One intermediary describes the role as workingrtonpte strategic partnerships and identifying
and defining a particular problem to work on:
‘The way we prefer to work in terms of strategiatparships is that ...we would rather
you came to us and said “I have these issues/pnsfile We would work with you to
define that problem and then we would issue afoaltesearchers to apply — so the idea is

it is then open to the entire research commun({&/N)
As an example of intermediary activity, Businessklis mentioned: ‘Business Link introduced us
to Lancaster University and the local Business Lsaid Lancaster University are very proactive

and about two years ago he made an introductiGiB)

Within the university, a well-informed and netwodkiedividual was needed as intermediary:
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‘the university’s approach where | think somebodyne here and said | want to do this
project and spoke to xxxx and then xxxx took that bBroke it down into various areas and
allocated it to various members of the universiigffsand then that was done and the

project was up and running’. (G/B)

But for one respondent (G/N), the model of ‘acadebrbker-industry is not a good model’. For
this respondent, the interaction or dialogue betwssdemia and industry needs to be closer and
unmediated in order to promote effective mutual exsthnding. This respondent prefers a
dialogical model, employing in the interview théléaving concepts to recommend that academics
become entrepreneurial coaches, and that acadamicbusiness speak the same language, go on

that journey together, engaging in continuous disimn.

The next section considers the barriers to knovdedansfer.
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The interviewees were asked to comment on whatsbheyas barriers to successful KT. Some of
these barriers are internal to universities whillheos are outside the universities, in the
perceptions of individuals for example. The maincpered barriers to the success of KT are seen
to be:

- lack of time and different perceptions of time-gsalboth of these work both ways)

- the bias of incentives within universities towargsiblishing research and teaching
(attributable to the RAE), the perceived lack atagnition of ‘third mission’ activities and
IPR issues

- the perception by academics of ‘problems’ in theES$&ctor as not generating ‘cutting edge’
research and the perception by industry (partigul8MESs) of the university as an ‘ivory

tower’, of academics being detached from ‘the veadd’

These barriers are articulated by the followingaots from the interviews.

Lack of time

A number of academic respondents state that time# s budgeted fully and often for more than
two years ahead, thus making it difficult to respaio requests for attention to immediate
problems from companies: ‘I tend to think of bamsi@s things like not enough time and not

enough reward...for doing that or enough tangiblearels’ (G/A)

As with the academics, potential KT participants@mpanies are also short of time:
‘You have got the issues of time. You have gotitiseies of how to excite these people to
work with a small company and really help the smealihpany change its direction which

means you have to spend some time to understandhible thing (G/B).

‘the people who are receiving the knowledge arso dlypically not sitting around
wondering how to kill their time so you know in @nse finding and making time for both

parties to actually be involved in that procesS/R)

Time-scales

Different perceptions of time-scales of researclrewalso seen as being problematic, with
university researchers perhaps looking to projdws will continue over a period of years, while
companies may want immediate results:
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‘if people are doing good work - how useful is thikeély to be and what is the time scale?
... If you are doing something that is going to beneav generation of something in ten
years time, you might find there are companies wl@not terribly interested in that. So
timescale is something that we have to think algpiite carefully in knowledge transfer.’
(GIA)

‘So again another frustration is the speed at whithgs work. | don't think a student
project - | don't think it worked at the speed ditn't happen at the speed that | was
expecting it to do. | thought that within weeks @an be up and running with this.’ (G/B)

Again reference was made to ‘a disconnect’ betwdnen urgency of action as seen by one
respondent:
‘And the other side to that are the timescalesnddine it is no different from any other
small company...there needs to be a sense of urgevwsy need it now. We need to solve
these issues now and otherwise we don't eat nemttm@/hereas | get the impression and
it might be a wrong impression but in the acadewocld the timescales are... a lot longer

and are tied to an academic year and such likéB) G

Again, as with the academic group, the problenmhefimmediate demand for KT from companies
presented a barrier to getting effective collaborabff the ground:
‘there is a point about universities which comesniad immediately which is that it has
got to be available when the business needs it. aitchas got to be available...at a cost
which the business can afford which isn't alwaysieyo It can be time, that kind of thing.’
(G/B).

This is because small businesses needed to bé&oadulielress immediate problems:
‘[the questions] may be small little things. Thewyrbe just questions even like how do |
do something to do with HTML or whatever. Somebbéye probably knows the answer
to it. So little things that could be made known lothers could pick out or provide

solutions or answers to from a knowledge baseisteteady.’ (G/B)

Lack of incentives
The way that academic advancement is structuredndrohe RAE with its bias towards the

publication of research in refereed journals metiias there is less benefit to individuals and
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departments and even potential risk in particigpiim KT. The following extract explains the
problem:
‘| think there is a strong barrier in this countmyhich is institutionalised in the RAE
system. |If you are an academic and you publish débtpapers which are peer reviewed
you get a high score in the RAE system ..."” (G/N).

Another respondent indicates that while promoting ¢h the one hand, on the other hand the
government also promotes the RAE and thus sendedmixessages about what is valued and
‘speaks with two voices’ regarding multi-disciplmgecollaboration:
‘It could be, and that is the other problem thaadmmia has got, that you haven't got a
structure at the moment that allows you to eff&dyivgain the metrics that you live by
namely RAE...So the government speaks with two voic€s the one hand it says we
have got to be multi-disciplinary to compete in thedern world. On the other hand you
structure your metrics with academia in the way ytwa cannot get any benefit whatsoever

with a multi-disciplinary function...” (G/A)

The data indicate that (contrary to Lambert 2003)s not so much ‘old fashioned’ academic
governance that gets in the way of decision-makimdT participation, but that it is the way that
academic promotion is structured and rewarded angharticular the RAE and the difficulty in
budgeting time that get in the way.

One respondent notes that the government proviees inhcentive for companies to become
involved in KT than for universities: ‘it would beice if for example there would be some

government initiative that gives some incentivéhi® companies...” (G/N).

For some of Group B, the kind of support offeredh®m did not focus on the things they felt they
needed help with when they needed it: ‘they werehmmore interested in business support,

investment management, market survey - sort oicebased products.’ (G/B)

There is also some evidence from the Group B iidery that some respondents believe that KT
in the form of different kinds of collaboration asdpport is needed at different stages of business
development, or even that, by the time a businesabie to work with the university, that the

business has already moved on from the positionevih@eeded to collaborate:
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‘I mean | can see an MD thinking right we have tfos start up - Infolab looks good
although too expensive and then two years dowtirieevhen you can afford it the MD is

thinking we have moved on from there now.’ (G/B)

Status of KT as ‘third mission’

Related to the centrality of the RAE, some respaotglelaimed that calling KT the ‘third mission’
gives the impression that it is the least valuethefuniversities’ activities (i.e. after reseassid
teaching): ‘we have talked “third mission”, “thitdg” ...things like that get banded around and
that is confusing. People seem to think that isra&f grade three or...a third rate sort of thing.’

(GIN)

Intellectual property rights (IPR)

The issue of who owns the IPR to any innovatiordpoed by KT is a significant disincentive to

academics’ involvement:
‘| keep hearing about intellectual property at @msrties...people not wishing to do work
in universities because the university will grab thtellectual property rights. We have had
people come here and sometimes say they have lmegadsaway from going into

universities to do some work for those reasongNjG

IPR is also an issue for some of Group B. Thathig,fear that the university might take the IPR
from the business: ‘so | am a little bit worriedRIFs an issue in terms of protection of the IPR

belonging to the company and maybe | am just bpargnoid or careful?’ (G/B)

IPR was also seen by one Group B respondent astadie discouraging some academics from
collaborating in KT, for example: ‘the interactioidn't go as well as we had hoped because...

IPR seemed to become an issue in sort of talkinlg thie professors.’ (G/B).

One Group B member also mentioned as a way ardusigrioblem, a ‘total hands off’ experiment
by one university, according to which the universiould take no IPR:
‘| think the model that universities adopt for coemtialising their technology is not very
successful but there it is | suppose. And thera isurrent study going on in ... ... in
commercialising and one of the most successful tetal hands off approach...where
intellectual property of university employees isigeed to the employees. The university
does not take any royalties, does not own anyléutelal property, does not have any
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equity in any spin out companies and there is otifpasiness research suggesting that this

is the most successful model.” (G/B)

Perceptions of universities/academics
There are some indications that negative (althomgtulated) perceptions of academics as e.g.
‘long haired wierdos’ (G/N) discourage participation KT:
‘particularly by SMEs...they view universities as tgifull of long haired weirdos...who
don’t understand the real world and all of that dhey don't actually appreciate that

universities now have got business targets asasedicademic targets.’ (G/N)

This links with the view of the university as aroiy tower, and academics as detached from the
‘real world’:
‘| suppose some people in universities don't warnhteract with companies at all. There is
a need for bridging the gap between academia ahasiry and | think actually we have

been making good progress on this.” (G/N)

Different understandings of the key terms and floeee of the roles and expectations of

participants is mentioned as a significant batoezollaboration:
‘I am completely involved in Outreach and so | ddréve teaching or research roles. |
have third mission, third leg, third strand, thgtleam, Outreach - whatever you call it -
responsibility and so | oversee a team involvedraltime in work bridging between the
university and business and the community. Andgrablem is that the terminology is
really complicated and gets used in so many diffeveays. Often very contradictory and
often without any real thought into what the wonti®an or are taken to mean. So
somebody says them thinking one thing and somelhedys them thinking completely

another. Which is rather unhelpful for communicati¢G/N)

One reported reason for this is that the size am@ of a business is important for academics in
agreeing to collaborate (although conversely nofooma Group A mentioned this as a barrier):
‘So there are people in the university who do krthe business] but it seems that we - no
one wants to work with us for some reason. Thelygag well we don't know about you or

you don't have a big name or whatever.’ (G/B)
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Technology transferred is not ‘cutting edge’
There was also a perception that some of the ‘probl that KT deals with are not ‘cutting edge’,
particularly in relation to SMESs, as the followiegtract indicates:
‘And there will be companies that want solutionsgteestions now, very often using not
very current technology or even outdated technolmgscience and then companies with a
slightly longer horizon. You probably have to getlarger ones to get the much larger
horizons.” (G/A)

But these barriers are counterbalanced in thelmatanumber of facilitating factors that promote

the success of KT initiatives. The next sectionsiders the drivers for knowledge transfer.
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Time and place
As might be inferred from the ‘barriers’, the preain of adequate time for communication and
dialogue and an appreciation of the time-scalew/loich different stakeholders are operating and
the provision of space for communication and diagre important:
‘So there is an internal management thing for uisiées there and the same happens on
the other end for the companies really. This igngjthem time and space to consider

another opportunity when quite often it can be seea competing demand really.” (G/B)

Provision of time and space and creating networ&stzgerefore ways of creating the opportunity
for KT:
‘Quite often we look for the big answers or the mdgip that solves everything. Well
quite often it is a few things that you bring tdgat that do it. So things like getting
companies together to network and talk to eachrotlhafolab is very good at that here.’
(G/B)

And co-location (of academics and business) is imeetl as a definite facilitating factor: ‘co-
location with the research community...That has bedremely beneficial and we are leveraging
that.” (G/B)

However, in some cases of co-location, the way tinatparticular building is designed does not
facilitate communication and perpetuates an ‘ug ‘@dmem’ attitude:
‘whilst there is an intention for knowledge sharlmegfween the computing and the business
world they are actually on separate wings. The ggugy doesn't actually support the

prepared strategy and | think that is an issueBjG

Information and access

Knowing who to contact in universities and how t tthis is important in facilitating the KT

process for businesses:
‘knowing that there is that clear source of advioelocal businesses that is available
certainly helps if we have got anyone who we thmght benefit from a relationship with
the university.’ (G/B)
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Promoting this kind of contact is the situation wehéacilitators can play a key role in identifying
mutual interests: ‘knowledge transfer requires twget people who want knowledge to know that
they want it and to get in touch with the right pkeoto provide it.’ (G/B)

Access to knowledge is facilitated by a good intedrary, designated as such: ‘Certainly some of
the opportunities wouldn't have happened and otiwerdd have been a lot slower so they are

helping us tremendously in finding people for usatlaborate with.” (G/B)

While support is available ‘informal’ ways are estd (what the interviewee calls ‘informal KT’):
‘There has been a lot of interaction and thereless a lot of very, very welcome support.
There has been a lot of goodwill. A lot of yes sisgice any time we ask or discuss

anything there have been people always there fav tadk to.” (G/B).

Contact and dialogue
Part of the process of communication and dialoguedrning to ‘speak the same language’: ‘it is
actually trying to understand each other’s conssd capabilities and help each other and then

finally we get on and try to do it ...So it is a ciolous process...” (G/N)

The importance of dialogue can be extended to asa®@ communication and networking (within
and outside the academic institution). This is didg knowledge of how the university works: ‘I
am now more aware of how the university works aod kthe different departments function and

what the different department 's roles are.” (G/B)

Access to funding
Access to funding is also a driver for businesseisen you look at what else you were getting in
terms of access to funding and easier access ¢énf@dtstaffing resources far outweighed the extra
charge.’ (G/B). This was confirmed by another resfsmnt:
‘but we got a loan from the university which badlicaovers our first two year 's worth of
costs so we want to build up slowly and graduadither than have large numbers of
customers and the risk of things collapsing antinfalover so we have got a fairly long

view in mind.” (G/B)

Benefits mentioned by Group B also include cosirgavone of the major attractions for coming

here was a cost saving in terms of hosting sef(&B)
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For a small business the association with a urnityecan provide a prestige through association

that helps the business’s image with clients argloroers, so ‘in our industry there is a cost for

image, it is a very image conscious industry -'shatresponse to customer expectations.’(G/B)

Of course, businesses also have access to skdlsdiqmel, both students and staff:
‘We have got a student project that is currentlinggevorked on. [The student] is in the

Computer Science department...he is building a da&atiat has various functions.’ (G/B)
The result of successful KT would, the interviewdsedieve, be a number of benefits for the
immediate participants, for the universities, conips, local and regional communities and for the

UK economy as a whole.

The next section considers the benefits of knovwdddansfer.
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The benefits that accrue from the successful imptgation of KT can occur at several different

levels: the individual, the universities, local aoomities and regions and the national economy.

As far as the individual is concerned, in additioriinancial benefits, the benefit to an academic i
that an individual's (or team’s) research can bezanore relevant through greater insight into
context:
‘the other thing that we have and encourage hemneti®nly people working with industry
but spin-off companies and we have three of ouleagles that are company directors
themselves.” (G/A)

The benefit to an individual working a company ntigk the solution to a particular problem, or a

greater understanding of what knowledge might hmiegble in their context (a kind of coaching).

Similarly, for the universities the benefit of K§ bridging the ‘ivory tower’ and the ‘real’. By
reducing the ivory tower element, KT helps to raeaet institutions with their environments:
‘| think the interaction back to the academicstisying very valuable because they could
have been accused of being somewhat insular atidsimlay and age it is important they
do recognise...the needs of the market and not st tesearch aspirations...so | think
that interaction, that feedback, they will apprezi&’ (G/N)

For the universities and companies, if the flowkabwledge is two-way, then there is mutual
benefit:
‘It helps the university in two ways. One is thia¢ wniversity and academics are in contact
with industry and therefore they have knowledge anderstanding of what is needed out
there. It is very important ... in planning thedsearch activities and the second thing of

course has to do with exploitation and with incor{@/A)

One of the Group B respondents also confirms tierethave been benefits in both directions:
‘the space that we are in ... encapsulates the tarmavation through technology, and
therefore it sits fairly and squarely on the bridggween computing and the Management
School and business applications of technologyd- therefore the Masters course that |

also lecture on as a guest lecturer’ (G/B)
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For SMEs, there are a number of potential benefitsjuding new products, processes,

developments, capabilities and of course finargalefits. These are summed up in the following:
‘any processes, products, developments that coybdave the relationships between how
small businesses and community enterprises caragev&o there will be within it some
incubating companies but there will also be cajtédsl for enriching them so that there
will be — we practice a thing here called ‘innowaticells’ where we work with internal and

external partners of the university to stimulateowation.’ (G/N)

One of the Group B respondents also mentions ‘tévking’ as a benefit of having worked with
a particular research student:
‘[this student] really did help me to see a pietesatware that we have been developing
for over a year and a half now in a completelyatdéht light. | had an extremely narrow
focus for it prior to that and he just expanded itteas of what we could do with it and

explored it ...he just helped me to view it in a wahdifferent manner really.” (G/B).

The benefit of this kind of collaboration can berse&s knowledge creation, as with the following
extract, which also emphasises the importancelatioaships:
‘[KT] is very much more a relationship type of busss...the sort of link between the
academic area and the business world. A combinatibrknowledge transfer and
knowledge creation actually in the space betweenaitademic world and the business

world or in collaboration perhaps in the overlajnea than the space between.’ (G/B)

For some from group B, there are also benefiteeéamiversity in attracting students (an important

issue for this respondent):
‘it makes our students more employable becauselibey already produced a product that
is on the market and so that looks good . It viiéirt encourage other people to come and
particularly take up disciplines that are unpopuwiéth students because there has been a
decline in engineering students for years and ihatow hitting the computer science
subjects and we are sat between those two sulljectaise everybody does hard subjects.’
(G/B)

The local economy will also benefit from the creatiof new businesses and will create jobs for
university graduates:
‘There are hardly any big businesses in Lancasiebdé honest which is one of the

interesting things. One of the aims of somebody likfolab is to bring more businesses in
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to Lancaster and help to develop that. Becausecieitainly one of those problems and the

problem with retaining our graduates in the areeahse there are no jobs here for them
you know.’ (G/B)

For the local communities and the region thene@ngtiKT hub centred on a university will help in
the local and regional retention of graduates. fbnmation of new spin-off companies will also
benefit the local economy by providing new oppoitias that will replace the old manufacturing
base:
‘| think [Britain’s] manufacturing base is...almosbige and it is our knowledge base which
is our strength and | think we have got to viewvensities - in addition to their strengths
and | am not saying they shouldn't do their redeatitey need to do that to attract the
money and the status and so on - but they havegalsto do knowledge transfer because

the economy needs it. The regions need it.” (G/N)

But KT also benefits the companies and therefageetonomy as a whole:
‘But if you look at the actual data and the evideigthose countries which do knowledge
transfer perform better than we do and there isettypstraight link, correlation... about
rates of knowledge transfer and rates of econonuwity. So basically it says if you are a
company that works with a university you have oarage a better chance of success than

a company who doesn't work with a university.’ (/N

The next section considers the measuring and el@uaf knowledge transfer.
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The interviewees were concerned about methods éasaring the success of KT activities. Some
even doubted the possibility of doing this andioe wvalue of what can be done. Clearly the
simplest way thing to measure is what is delivdted example given by the following respondent
is ‘a masters’ project’): ‘the way we measure itour end is that obviously... if we do work on

something and we deliver it.” (G/A)

Other respondents mentioned collecting figureshensurvival and success of businesses that have
been involved in KT:
‘we did a thorough analysis of 133 of the SME's. Warted with 150, 17 fell by the
wayside, not really for any other reason than tidpn't have the time.... Of the 133 we got
a gross value added improvement of 24% in a ninetmeperiod, which we were quite
pleased about.’ (G/A

Another respondent suggested looking at the revegeunerated by the university (although with
the caveat ‘I do not think that is going to captitira!’):
‘At the end of the day if you wanted a very crudeasure you could look at something like
revenue that is directly attributable to the unsitgras opposed to any other institution or
employment within the university or engagement>a$teng staff at the university but | do

think that is going to capture it all.” (G/A)

A further criterion that was suggested is the nundigobs created locally or regionally that can
be attributed to businesses involved in KT, althotlgs is a long-term process:
‘Infolab has been open for a couple of years nod there are a lot of companies coming
in but in terms of success you can only measureldng term. | think we have a ten-year
plan or something for reporting back to the regiatevelopment agency ...and over that

time we are supposed to have shown some succhesvimany jobs’. (G/A)

What the university adds to the process is, forrespondent (Group B), in some ways intangible:
‘the only way | can measure is in an intangible wathat we know have the confidence to
go into the market place because we do have a ebatbl.product. Now prior to getting -
prior to meeting Lancaster we hadn't a clue. We glign't know where to start. And we
instinctively thought that Lancaster would be thght place to start given the discussions

we had had and the literature that we had had lsetdproved to be the case. Now what
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financial value you put on it | couldn't really say couldn't measure it at all. It is
intangible.” (G/B)

Economic growth in the region could also be lookéds a measure of success: ‘I| mean the kind
of economic remit would be to simulate economicwghoin the region and that would be partly

the responsibility of the universities.” (G/N)

Some respondents make the point that tangible titpeed to be measured in order to satisfy

funding agencies and their ‘bureaucratic regimes’:
‘It has been an extremely bureaucratic regimea.we are closely monitored by the
funding bodies themselves...It is more finite numib&eEn any sort of metric but in very
simplistic form. We - basically the large pot of mey with outputs related to it and lots of
this money either comes from the government oriqdarly the Commission - the
European Commission - so there is a vast chunkafay going to the region that has a
great set of outputs against it.” (G/N)

So what is contracted for with the funding agen@eshat gets measured:
‘Well really it is as long as a piece of string.idtpossible to over-rate these things. And
what is it worth to us because in an individualsgegou can really only measure this on

contractual outputs and values.’ (G/N)

What is required by the funding agencies includes:
‘the number of patents and number of licences amdber of new gains. All the European
markers you know jobs created, safeguarded etc.tAed we tend to use things like as

well number of ideas that have been disclosed NG/

But one respondent feels that a focus on ‘benchimgudnd metric’ can detract from the process
of engagement and can get in the way of actualiygithings:
‘Go to any university and they invariably assess gno benchmarking and metric - | hate it
because ultimately it is about engagement. It isualgetting on with it rather than
reporting - we have to report obviously but you wnany of that we find it is time

consuming and it is having the appropriate mechasis place.’ (G/N)
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This kind of measurement runs the risk of missimg ‘softer impacts’: ‘there are a lot of softer

outcomes that can benefit companies that you deally benchmark because it is not part of the

requirement.’ (G/N)

Another respondent notes that measurement is naigistforward and should concentrate on

outcomes rather than outputs:
‘benchmarking and measurement and output measutemed stuff isn't always
straightforward. But again | think the answer tatttsn't necessarily to get hung up on how
you make them consistent or how you benchmarkthstto look at outcomes really more
than outputs What you don't want is DTI saying vea'tldo that because it doesn't meet
this benchmark you just look at what the outcontesaad you need to really take a bit of a
leap of faith and trust.” (G/N)

Certain kinds of KT (the example given is workingttwsocial enterprises) might not provide
‘suitable outputs’, but are nevertheless good itding up relationships in the region:
‘we need to get outputs because of our fundingiarebme respects we need to look for
certain companies who give us - it is a bit of gdmeé will give us some outputs but in
other respects we are looking to work with companifio want to work with like social
enterprises who probably won't give us the outpigsheed but it is a very good thing to be
doing and building up relationships across theaiegi{G/N)

A number of respondents note that any kind of mmsseant must be long-term: ‘one thing |
would say is that you have to be prepared to meathase factors over quite a large number of

years actually and perhaps to look for trends, i@ssy’ (G/A)

And measurement must deal with things that arécditfto measure:
‘how do you measure how well we are exploiting agsk? So whilst we have a very broad
suite of ways in which we encourage this engagenventeed to be able to measure it and

to be able to nail it down a bit more to demonstthat we are measuring up.’ (G/N)

In particular, it is difficult to measure the impaxf ideas and concepts, particularly in the policy
area:
‘It is very difficult to measure other forms of kntedge transfer completely. And if we are
thinking of knowledge transfer in terms of whethes users are policymakers and whether

the outputs of research are feeding into policy im@kObviously there is no technology

W, 13
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involved there or normally there wouldn't be so that is a very important side of

knowledge transfer that we need to consider.’” (G/N)

The theme of benchmarking and measurement of o@sdeads to some suggestions for dealing
with question of evaluation as a formative contimigrocess, long-term (strategic), and dealing
with complex and multi-level processes:
‘It is actually trying to understand each otheostext and capabilities and help each other
and then finally we get on and try to do it and wkee have done it we evaluate it. So it is
a continuous process, which’ UPBEAT (http://www.apbeu.com/) ‘tries to model and
monitor.” (G/A)

This kind of evaluation would operate at differdetvels: ‘university excellence; regional
excellence; national excellence and internatiomaklence.” (G/A). And this would also provide
what one respondent characterises as ‘a slightlse motical way of measuring and evaluating’
(Group N).

In summary the key findings identified as partto$tstudy, include:

- KT is a two-way but not equal exchange and knowdeeigploitation, consisting of knowledge
transfer and adoption, is achieved primarily thtoegmmercialisation in industry.

- Barriers to knowledge transfer include: i) lacktiofie, ii) time-scales, iii) lack of incentives,
iv) status of KT as ‘third mission’, v) intellectuproperty rights (IPR), vi) perceptions of
universities/academics and vii) technology transiéis not ‘cutting edge’

- Drivers for knowledge transfer include: i) time apthce, ii) information and access, iii)
contact and vi) dialogue, access to funding anduecéd prestige

- There is a general awareness of the benefits oflettye transfer

- There is considerable uncertainly regarding meaguand evaluation of knowledge transfer

The next section considers what conclusions cadrd&n from these findings.
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The themes that are discussed in this report italiteat knowledge transfer (KT), is a term that
though seen by many of the respondents as vagueddincllt to define, is nevertheless
recognised as indicating an orientation that usities are increasingly taking to the world
outside, and helps those involved to understand pwople in universities and ‘outside’
communities and industry can learn from each offiee. study confirms the value and validity of
the proposed RCUK ‘interim definition’:

‘Knowledge Transfer means the two-way transferdgfas, research results, expertise or

skills between one party and another that enab&sreation of new knowledge and its use

in: The development of innovative new products, preessnd/or services

The development and implementation of public polic

Knowledge transfer will encourage the disseminatod assimilation of knowledge and

stimulate engagement between wider society (inolyidhiusiness, government and public)

and the research community.” (RCUK 2006b:35)

Figure 4. Key issues and actors relating to knowlegk transfer

However the study highlights two differences: nam#tat whilst being a two-way exchange it is
not equal and that knowledge exploitation, consistof knowledge transfer and adoption, is
achieved primarily through commercialisation inustty.

0 ). 14
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The three data sets considered as part of thiy siaav attention to the drivers for and the basrier
to successful knowledge transfer and key issugsir&i4. highlights the main areas and the actors

involved and places these in the context of knogéetlansfer.

Four overarching issues dominate knowledge creattoansfer and adoption, namely: i)
motivation and reward mechanisms; ii) process mamamt and evaluation; iii) clustering and
brokerage; iv) trust and bridge building. The stypdgvides some comfort regarding iii) and iv) in
that there is considerable evidence that these iter-related issues are being addressed.
Certainly InfoLab21 appears to be deeply engagedsancessful in trust and bridge building, and
clustering and brokerage. What does appear to Bera& concern now is, firstly the challenge of
developing appropriate motivation and reward meidms, particularly for academics, to
encourage the engagement in KT activities. And isaélgp and perhaps more worryingly, the
apparent lack of evidence of process managementeealdiation mechanisms surrounding the
area of knowledge transfer generally. Whilst thexesome evidence of good practice within
InfoLab21, there should be concern that clear pditd practice have yet to emerge more widely.
A notable exception is the UPBEAT project funded Tye Council for Industry and Higher
Education (CIHE), HEFCE and EPSRC (http://www.uplsacom/).

Regarding motivation and reward mechanisms, thelean& community appears to be given
different messages as to what is valued by the rgovent. This confusion tends to result in a
continued focus on research and teaching activiieere clearer reward mechanisms are
available. This is in spite of a general awarerdsthe actual and potential benefits of KT to

different stakeholders and society.

Evaluation remains a central and unresolved id§lieevaluation asks questions as to how to deal
with the complexity of the process, how to do jesstio the long timescales of the process and the
way it operates on different societal levels, imiddn to the issue of how ideas and concepts

impact on wealth creation.

Two additional, largely positive, issues are worntbting: namely, the increasing evidence of
intermediaries working within HEIs successfully iféating knowledge transfer and the increased
recognition and importance of postgraduate studdoisg projects in industry as a means of

achieving knowledge transfer.
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The different needs of small to medium-sized emiseg (SMES), particularly small (less than 100
employees) and those of large firms should be m@sed. Larger firms appear to be happier with
the long-term nature of academic research wherd&ssSneeds and expectations are for both

more immediate access to outputs and clearer esgdeifinancial returns.

Intellectual property rights (IPR) appears to ski# an area of some confusion within both

academia and industry.

Finally whilst there is widespread acknowledgemathe ‘push’ from research in HEIs and the

‘pull’ of commercial needs from industry, withingtarea of knowledge transfer the evidence from
this study indicates that the scales are still égppowards ‘push’ rather than the more

commercially orientated ‘pull’ from industry. Coruotng the ‘pull’ from industry with the ‘push’

from research remains a challenge.

The next, final, section of this report details flve key recommendations resulting from this in-

depth study.
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Whilst this study raises many issues worthy offfartcomment and investigation five are selected
as being of particular importance, namely the:

- Use of one definition of knowledge transfer witkire context of commercialisation

- Need for clearer guidance on reward mechanismsdier@o address issues of motivation

- Development of appropriate evaluation mechanisms

- ldentification of best practice in knowledge trargbrocess management

- Extension of this study to compare another unitgrsa government agency and a large

company in order to identify good practice and easts dissemination

The use of one definition of knowledge transferhimtthe context of commercialisation of
research will enable clearer understanding by aonade intermediaries and business. The

following definition is recommended:

!
#1968 ())* +"
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Figure 3. Proposed revised definition of knowledgeansfer and related terms
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Clearer guidance on reward mechanisms in orderdthreas issues of motivation will enable
Higher Education Institutions (HEIs) to achieve iaerease in knowledge transfer activities.
Academics, rightly, remain the key to unlocking ttemmercial potential of research but need to
be rewarded for working with KT practitioners amdiustry. Many academics appear willing to
engage but not at the expense of their careergeandhat being enterprising academics will mean

becoming an entrepreneur and abandoning reseatideaching activities.

The development of appropriate evaluation mechagismhich include both quantitative and
qualitative methods, could contribute to the emeggilebate on a metrics-based allocation of
funding to HEIs after the 2008 RAE. The UPBEAT paij funded by CIHE, HEFCE and
EPSRC, could provide the basis for this work. Timeszof the project are to: i) develop good case
study exemplars of a broad range of non-traditidnainess/community interactions; ii) elicit
from these case studies, those key and criticalackeristics of each university’s reach-out that
drive constructive change and real impact; iiitielirom these case studies what evidence is used
to reveal success and what forms of measurementraiertaken to give projects and universities
confidence in this judgment; iv) evolve generic eriging metrics which enable projects and,

eventually universities, to portray their strengthsission diversity (UPBEAT 2006).

The need for the identification of best practicekmowledge transfer process management is
strongly indicated by concerns related to differiimge-scales and perceptions between academia
and industry. Both groups have much to learn fraoheother but need robust and well-tested
mechanisms for achieving agreed project outcomes itimely and cost effective manner.
Knowledge exploitation (the transfer and adoption kmowledge and technology through
commercialisation) is a complex process, which iregusimplification through the sharing of best

practice and use of specialist and expert faduitat

The extension of this study to compare another arsity, a government agency and a large
company in order to identify good practice and easis dissemination will provide a mechanism
for achieving the previous recommendations. Withnsoch attention turning to knowledge

transfer in HEIs it is imperative to maintain thementum of the InfoLab21 Knowledge Transfer
Study by rigorous and transparent research. Thenseiand technology research community

should encourage investigation, reflection and alailithe dissemination of best practice.



¢y W

) (

Alberta (2006) http://www.pao.gov.ab.ca/learninglahedge/transfer-guide/transfer-guide.htm - acaksse
14th September 2006.

Australian Government (2006) http://www.dest.go¥sautors/research_sector/policies_issues_reviews/
key_issues/commercialisation/knowledge_transferdiecessed 14th September 2006.

DTI Innovation Report (2003Fompeting in the Global Economy: the Innovation &mge London: DTI.
DTI (2006) http://www.dti.gov.uk/science/knowledgensfer/ - accessed 14th September 2006.
EPSRC (2006)EPSRC Delivery Scorecard 2000/06 to 2007/08: Updlater 2006/07 Swindon:
Engineering and Physical Sciences Research Council.

HFCE (2005Higher Education Innovation Fund: Round 3 - Invita&t and guidance for institutional plans
and competitive bidd.ondon: Higher Education Funding Council for Eag.

HM Treasury (2004%cience & Innovation Investment Framework 2004-2Qb#don: HM Treasury.

HM Treasury (20065cience & Innovation Investment Framework 2004-2(0est StepsLondon: HM
Treasury.

House of Commons (200&cience and Technology Committee: Research CoBuappport for Knowledge
Transfer — Third Report of Session 200540éndon: House of Commons.

Lambert, R. (2003).ambert Review of Business-Industry Collaboratioondon: HM Treasury.

Lipsett, A. (2006) Arts metrics plan reveal@HES 8 September 2006.

ICTKT (2006) http://www.ictkt.org/publications.htrmaccessed 14 September 2006.

Porter, M. and Ketels, C. (2008K competitiveness: moving to the next stdgsdon: DTI.

RCUK (2005)Research Councils UK: Together in Research — DeliRtan 2005-06 — 2007-0& ondon:
Research Councils UK.

RCUK (2006a)ResearctCouncils UK: Together in Research — Delivery Pl&02-06 — 2007-08: Updated
for 2006/07 London: Research Councils UK.

RCUK (2006b)Independent External Challenge Report to Reseamim€ils UK “Knowledge Transfer in
the Eight Research Councils” April 2006ondon: Research Councils UK.

RCUK (2006c) RCUK Response to the External Challenge Report dse&ch Councils Knowledge
Transfer ActivitiesLondon: Research Councils UK.

Rayson, P. (2003). Matrix: A statistical method awdtware tool for linguistic analysis through cosp
comparison. Ph.D. thesis, Lancaster University.

Rayson, P. and Garside, R. (2000). Comparing carpeing frequency profilingn proceedings of the
workshop on Comparing Corpora, held in conjunctiwith the 38th annual meeting of the Association for
Computational Linguistics (ACL 200)-8 October 2000, Hong Kong, pp 1-6.

THES (2006). Times Higher Education Supplementdeitnewsletter, 1.10.2006.

UPBEAT (2006) http://www.upbeat.eu.com/public/aiptg - accessed 14th September 2006.



(" )+ %

+

EPSRC Study

Title | Name Surname Role, Organisation

Dr. Hassan Ahmed Departmental KBC Liaison, Uniigrsf Lancaster

Dr. Mark Bacon University of Lancaster

Mr. George Baxter North West Development Agency

Ms. Sarah Bennett KBC Project Manager, Universitiancaster

Mr. Neil Clatworthy North West Universities Assotan

Dr. Peter Cook The Heath Business & Technical Rddqgchester

Prof. | Nigel Davies Dept of Computing, Universitiylancaster

Mr. John Donnellon Lancaster City Council

Mr. Magnus George University of Lancaster

Mr. John Hand ICT Programme Manager, EPSRC

Prof. | Farideh Honary Head of Department, UnivgrsitLancaster

Prof. | Bahram Honary Dept of Communication Systedrsyersity of Lancaster
Prof. | David Hutchison InfoLab21 Director, Univeysof Lancaster

Ms. Jane, Johnson KBC Project Manager, Univerdityancaster

Mr. Eddie Keating North West Development Agency

Mr. Bill Kindon Lancaster City Council

Dr. Gerd Kortuem Dept of Computing, University aircaster

Dr. Andreas Mauthe Departmental KBC Liaison, Unvigrof Lancaster

Mr. Simon McDonald Dept of Communication Systemsjvdrsity of Lancaster
Dr. Richard Nicol Director CMI@Adastral Park

Ms. Emily Nott EPSRC

Mr. Roderick O'Brien Commercial Director, Univergivf Lancaster

Ms. Justine Parkinson University College London

Ms. Sue Peters University of Lancaster

Prof. | James Powell Pro-VC, Salford of University

Mr. Alan Price Formerly of Business Link Cumbria

Dr. Paul Rayson Dept of Computing, University ohtaster

Mr. Steve Riches InfoLab21 KBC Director, Univeysitf Lancaster

Dr. Steven Schooling Head of UCL Ventures,

Mr. James Scott Intel

Mr. David Slater Business Link Lancashire

Prof. | Mary Smyth Dean of Science and Technologyivélfsity of Lancaster
Mr. Tony Walker University of Manchester IncubatiGompany

Mr. Graham Worsley Department of Trade and Industry

Prof. | Costas Xydeas Dept of Communication Systémsjersity of Lancaster
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LUMS Study
Title | Name Surname Role, Organisation (no. of interviews)
Dr. Frank Cave Director, Hybrid Instruments (1)
Dr. Paul Coulton Director, m-ventions (2)
Dr. Reuben Edwards Director, m-ventions (1)
Mr. Guy Farley Director, Orangery (1)
Mr. David Heron Managing Director, Technology St{2¢
Mr. Patrick Joleys Director, Internet4Business (1)
Mr. Malcolm Joyce Director, Hybrid Instruments (1)
Mr. Steve Quinn Managing Director, Harlequin DonsafR)
Mr. Mark Robinson Director, Escendency (2)
Mr. Carl Spencer Director, Ultima Thule Technold@y
Mr. Jeremy Tebbett Director, St Georges Securityt8ms (2)
Dr. Edward Truch Managing Director, Knowledge Partn(2)
Mr. Nick Truch Business Development Manager, Krenige Partners (1)
Mr. Christophen Wong Managing Director, Linkaster (1)
E-NEXT Workshop
Title | Name Surname Organisation
Prof. | David Hutchison University of Lancaster
Dr. Nigel Lockett University of Lancaster
Prof. | Fernando Boavida University of Coimbra
Prof. | Giorgio Ventre University of Napoli
Dr. Pablo Rodriguez Microsoft Research
Dr. Thomas Ziegler FTW Vienna
Mr. James Scott Intel Labs
Mr. Mat Ford BT Research Labs
Dr. Francisco | Garcia Agilent Labs
Dr. Huw Oliver Ericsson Labs
Dr. Edward Truch Knowledge Partners
Mr. Mark Robinson Escendency
Dr. Andreas Mauthe University of Lancaster
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1. About you:
1.1.Name; position; organisation, brief descriptiorcofrent roles and responsibilities.

2. Definition:
2.1.What do you think knowledge transfer encompasses?

3. Activities:

3.1.What knowledge transfer activities is your orgatisainvolved in at present?
3.2.What knowledge transfer activities are you perdgnaVvolved in at present
3.3.What knowledge transfer activities other than thasgou have experience of?
3.4.Which were the most successful and why?

3.5.Which were the least successful and why?

4. ICT Sector:
4.1.Are there any special factors which influence kremige transfer in the ICT sector?

5. Drivers and benefits:

5.1.Why is knowledge transfer from Universities to istly important and what are the drivers
for it?

5.2.What are the potential benefits to Universitiekmdwledge transfer?

5.3.What are the potential benefits to industry of kiemlge transfer?

5.4.Who else benefits from this form of knowledge tfarn3

6. Barriers and concerns:
6.1.What, if any, are the barriers to knowledge tranfat you have come across?
6.2.How, if at all, were you able to overcome theseibes?

6.3.Do you have any concerns about knowledge transfélyaur organisation’s involvement in
it?

7. Support:

7.1.What does your organisation do to encourage/sufbpaititate knowledge transfer?
7.2.Which of these activities are successful and howailoknow?

7.3.What more could you or your organisation do to supknowledge transfer?

8. Measurement and benchmarking:

8.1.Are you aware of any measurement and benchmarkipgaches used in knowledge
transfer?

8.2.What, if any, approaches do you personally used?

9. Any other comments:




