
This is a peer-reviewed, final published version of the following document and is licensed under
All Rights Reserved license:

Wynn, Martin G ORCID logoORCID: https://orcid.org/0000-
0001-7619-6079 (2018) Technology transfer projects in the 
UK: an analysis of university-industry collaboration. 
International Journal of Knowledge Management, 14 (2). pp. 
52-72. doi:10.4018/IJKM.2018040104 

Official URL: http://www.igi-global.com/article/technology-transfer-projects-in-the-uk/211237
DOI: http://dx.doi.org/10.4018/IJKM.2018040104
EPrint URI: https://eprints.glos.ac.uk/id/eprint/5522

Disclaimer 

The University of Gloucestershire has obtained warranties from all depositors as to their title in 
the material deposited and as to their right to deposit such material.  

The University of Gloucestershire makes no representation or warranties of commercial utility, 
title, or fitness for a particular purpose or any other warranty, express or implied in respect of 
any material deposited.  

The University of Gloucestershire makes no representation that the use of the materials will not
infringe any patent, copyright, trademark or other property or proprietary rights.  

The University of Gloucestershire accepts no liability for any infringement of intellectual 
property rights in any material deposited but will remove such material from public view 
pending investigation in the event of an allegation of any such infringement. 

PLEASE SCROLL DOWN FOR TEXT.



DOI: 10.4018/IJKM.2018040104

International Journal of Knowledge Management
Volume 14 • Issue 2 • April-June 2018


Copyright©2018,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



52

Technology Transfer Projects in the UK:
An Analysis of University - Industry Collaboration
Martin George Wynn, University of Gloucestershire, Cheltenham, UK

ABSTRACT

Thisarticleexamineshowtechnologytransferhasoperatedinuniversity-companyprojectsundertaken
insmalltomediumsizedenterprisesviatheUKKnowledgeTransferPartnershipscheme.Itadoptsa
qualitativecasestudyapproach,focusingonthreecompaniesdrawnfromaninitialreviewoffourteen
technologytransferprojects.Thisprovidesthefoundationforthedevelopmentofamodelof12key
factorsthatunderpinnedsuccessfuloutcomesintheseprojects.Thefourteenprojectsarereviewed
in termsof their impactoneitherprocesschange,service improvementorproductdevelopment,
drawinguponthepost-projectassessmentsofthefundingbodyandthedevelopedmodel.Findings
suggestthatusingnewtechnologytoinnovateinternalprocessesandservicesislikelytoprovemore
successfulthanprojectsfocusingonnewproductdevelopment.Themodelprovidesananalytical
frameworkthatwillbeofinterestandvaluetoacademicsandbusinesspractitionerslookingtodevelop
university-industrypartnershipsinvolvingtechnologychangeandinnovation.

KeywoRdS
Analytical Model, Case Studies, Knowledge Transfer Partnerships, Knowledge Transfer, Project Management, 
Technology Innovation, Technology Transfer, University–Industry Linkages

INTRodUCTIoN

Since the turn of the century, technology transfer and innovation have played an increasingly
importantrole inUKgovernmentpolicyforre-invigoratingandsupportingBritish industry,and
technologytransferfromthirdpartiessuchasuniversitiescanactasacatalystforachievingincreased
competitiveness,particularlyforsmalltomediumsizedenterprises(SMEs).Thispaperexamineshow
suchtechnologytransferprojectshavebeenundertakenundertheauspicesoftheUKGovernment’s
KnowledgeTransferPartnership(KTP)scheme.Theresearchfocusesonthreetechnologytransfer
casestudiestoestablishthekeyfactorsthatdeterminedthesuccessorfailureoftheseprojects,and
toexaminehownewtechnologieswereintroducedtopromoteinnovationininternalprocesses,in
servicestocustomers,andinnewproductdevelopment.ThepaperalsolooksatawiderrangeofKTP
projectstoassesstherelativesuccessofinnovationinthesethreeoperationaldomains.

Alackoffinancialresourcesandbasic technologicalcapabilitycanactasbarriers toSMEs
adoptingnewtechnologies,bothfortheirin-housesystemsorintheincorporationofnewtechnologies
intotheirproductsorservicesprovision(Guzzini&Iacobucci,2017).Brychan(1999)underlined
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theimportanceoftechnologytransfernetworksforSMEs,particularlythosewheretechnologyis
transferredintoanSMEfromanexternalsource,andtheterm“openinnovation”wasfirstusedby
Chesbrough(2003)todenotetheuseofexternalresourcesaspartoftheresearchanddevelopment
processfornewtechnology.Thisgaveimpetustotheharnessingofexternalcapabilitiestoachieve
swifterandmoreeffectiveresultsintheapplicationofnewtechnologiesinindustry.However,related
researchhasoftenfocusedonlargercompanies,and“smallandmedium-sizedenterprisesareexcluded
fromthemainstreamdiscussiononopeninnovation”(Brunswicker&Vanhaverbeke,2015,p.1241).

ThefocusofthispaperistheoperationoftheKTPschemetofacilitatetechnologytransferin
SMEs.Inthefollowingsection,abriefoverviewoftheKTPschemeisprovided,followedbyareview
ofrelevantliterature,modelsandconceptsandpositioningoftworesearchquestions.Theresearch
methodologyisthenoutlined,andtheselectionofthecasestudiesisdiscussed.Thenextsection
presentsthethreein-depthcasestudies,providingthebasisfortheidentificationofkeyfactorsthat
underpinsuccessfultechnologytransferprojectsinthiscontext.Thesearediscussedinthepenultimate
section,whichaddressestheresearchquestions.Finally,theconclusionpullstogetherthekeythemes
ofthepaperanddiscussesthecontributionandpotentialofthemodel.

THe KNowLedGe TRANSFeR PARTNeRSHIP SCHeMe

In the same year that Chesbrough discussed and defined the open innovation concept, the UK
DepartmentofTradeandIndustry(DTI)specifiedarangeofproductsforpromotingandenabling
knowledgetransferandinnovation,inparticulartosupporttechnologytransfertoSMEs(DTI,2003).
OneoftheseproductsistheKTPscheme,whichprovidesdirectfinancialsupportforgraduatesto
undertakespecifictechnologytransferprojectsinfirmsofallsizes,butparticularlyinSMEs,which
aredefinedinaEuropeancontextashavinglessthan250staff(EuropeanCommission).

Interest in technology transfer, andmoregenerally knowledge transfer (KT), and its role in
promotingeconomicgrowthandjobcreationhasbeengrowingforovertwodecadesintheUK.
HardhillandBaines(2009,p.82)notedthat“since1993thepromotionofknowledgetransferto
maximisepublicinvestmenthasbeenarecurrentthemeinUKpolicydocuments”,andtheLambert
ReviewofBusiness-UniversityCollaborationacknowledgedthescaleofpublicinvestmentonteaching
andresearchwithintheUK’suniversities,andformallyendorsedthebeliefthat“transferringthe
knowledge and skills between universities and business and the wider community increases the
economicandsocialreturns”(Lambert,2003,p.31).Morerecently,theSainsburyReviewofthe
UKGovernment’s Science and Innovation Policies identified “knowledge transfer activity as an
importantwaytomakethemostofpubliclyfundedresearchandtoincreaseinnovationinbusiness
andpublicservices”(DepartmentforInnovation,UniversitiesandSkills,2007,p.60).Inparticular,
thereviewrecommendedgreatergovernmentfinancialsupportforbusinessfacinguniversitiesand
increasingthenumberofKTPs.

TheKTPschemeprovidesgovernmentfundingtoenableorganisationstotakeadvantageofthe
widerangeofexpertiseavailablefromwithinuniversities.EssentiallyKTPscanbeviewedasafour-
waypartnershipbetweentheuniversity,thecompany,thegraduate(or“Associate”astheyaretermed)
andtheUKGovernment,whichprovidesupto67%ofthefundingfortheproject.Thepartnerships
involvetheAssociateworkinginanorganisationfulltime,foraperiodofbetween6and36months,
buttwoyearsisthenormaldurationoftheseprojects.Duringthistime,auniversityacademic(the
“academicsupervisor”)isassignedfor25daysperannumtosupportandsupervisetheproject,andto
bringinspecialistknowledgeandexpertiseasappropriatetoensureprojectdelivery.Inaddition,the
universityprovidesanacademictooverseeandgenerallymanagetheprojectfromtheuniversityside
(the“academiclead”).Thesetworolescanbefulfilledbythesameperson.Trainingandequipment
arealsoprovided,andthetotalvalueoftheschemetotheSMEiscirca£65K–£70Kperannum.
Anumberofbenefitsfor thecompanypartnercanresultfrominvolvementinasuccessfulKTP,
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includingtheprofessionaldevelopmentofitsstaff,skillsenhancementandembedding,organisational
developmentandinnovationinprocesses,servicesorproducts.

There are also many benefits for the partner universities, both to the institution and to the
individuals involved in the projects; but the focus in this article is mainly on the impact these
projectscanmakeintermsofusingtechnologytransferasacatalystforinnovationinthepartner
companies.InnovateUK(formerlytheTechnologyStrategyBoard),themainUKGovernmentagency
responsibleforKTPs,hasstipulatedthatitwishestofocusitsfundingprimarilyonsupportingSMEs
invariousaspectsofinnovation,especiallythoseemanatingfromtechnologychangeandcompetency
development.Since2003,theGrossValueAddedbytheUniversity’s45KTPswas£4.1million
(BiggarEconomics,2015),andanincreasingnumberofSMEshaveembarkeduponKTPprojects,
attractedbythepossibilitiesofgrowthandinnovationintheiroperationsandprocesses.

The funding body for KTP projects also provides a post-project assessment of the project
outcomes,providinganA-Egrading.Thisisdiscussedfurtherbelow,butwenoteherethatnodetail
isgivenoftherationalforthisassessment,thatmighthighlightkeyissuesorlessonsthatcouldbe
learntforthefuture.Themodeldevelopedthroughthisresearchattemptstoplugthisgap.

LITeRATURe ReVIew

Forallsizesoforganisations,theexternalenvironmentfortechnologyisrapidlyevolving,requiring
regularupgradestoinformationsystemsandtechnicalinfrastructureandadjustmentstofutureIS/
IT strategies. Technology transfer involving support from third parties is one way of achieving
this,buttechnologytransferisnotastraightforwardprocess.Boseman(2000,p.627)suggeststhat
“anyonestudyingtechnologytransferunderstandsjusthowcomplicateditcanbe.First,puttinga
boundaryon‘thetechnology’isnotsoeasy.Second,outliningthetechnologytransferprocessis
virtuallyimpossiblebecausetherearesomanyconcurrentprocesses.Third,measuringtheimpacts
oftransferredtechnologychallengesscholarsandevaluators,requiringthemtoreachdeepdowninto
theirresearchtechniquekitbag”.Thisarticlediscussestheintroductionofnewtechnologiesinto
companiespartneringwiththeUniversityofGloucestershirewithintheframeworkoftheKTPscheme.
However,thetechnologyinquestionisnottransferredfromtheuniversity,norwasitdevelopedwithin
theuniversity.Rather,theskillsandexpertisefromuniversitystaffareusedtoleadandmanagethe
introductionofnewtechnologiesinthepartnercompanies.ItthusfallswithinRoessner’s(2000)
conceptualisationof technology transferas themovementofknow-how, technicalknowledge,or
technologyfromoneorganizationalsettingtoanother.Theseprojectsinvolvethetransferofknow-how
andtechnicalknowledge,whichisthenusedtointroducenewtechnologies,eitherco-developedwith
thepartnercompanyoracquiredviaotherthirdparties.Wethususetheterm“technologytransfer
project”inthisarticle,withthequalificationthatthetransferismoreaboutknowledge,know-how
andexperiencerelatingtotechnology,ratherthanthetechnologyitself.

Thereisaclearlinkintheliteraturebetweenknowledgemanagementandtechnologytransfer.
Forexample,Rafiei,AkhavanandHayati (2016,p.178), in theirstudyof the Iranianaerospace
industry,foundthat“thereisasignificantandpositiverelationshipbetweenknowledgemanagement
andsuccessfultechnologytransfereffectiveness.Further,relationalandorganizationalcapabilities-as
keyfactorsandfacilitators-playamediatingrolebetweenknowledgemanagementandtechnology
transfereffectiveness”.ThisisreinforcedbyNahar,Al-ObaidiandHuda,(2001,p.356)whoconcluded
that“inmostcases,thetransferoftechnologyrequiresthetransferofknowledgerelatedtophysical
processcontainedinphysicalelements(e.g.computer)aswellastheknowhowrelatedtooperating
them”.Nevertheless,MaroufandKhalil(2015),pointoutthat“theknowledgemanagement(KM)
literatureingeneralisshortonfieldevidenceconcerningknowledgesharing(KS)practicesinproject
managementsettings,whereknowledgeoccupiesacentralplace”.

Technologytransferwillnormallyinvolveinnovationtosomedegree,and“cooperationbetween
industry-universitycanincreaseinasignificantwaythecapabilityofenterprises’innovation”(Silva,
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Gaia,Caten,&Facó,2017,p.49).GloetandSamson(2016,p.55)researchedtherelationshipbetween
innovationandknowledgemanagementandconcludedthat“themanagementofknowledgemayindeed
holdthekeytoincreasingsystematicinnovationcapabilityinorganizationalcontexts”,andthat“for
managers,thisinvolvesdevelopingnewformsofknowledge,embeddingthisnewknowledgewithin
organizations,aswellasmanagingflowsofinformation,knowledgeandexperience”.

Thereisacommondistinctioninexistingliteraturebetweenradicalinnovationandincremental
innovation.The formernormally involves the introductionof fundamental changes, often in the
technologysphere,thatarelinkedtoacompany’slong-termbusinessobjectives,andoftentakemany
yearstofullymaterialiseanddeliverexpectedbenefits.Indeed,PedersenandDalum(2004)suggest
thatthisoftenrepresentsanewtechnologicalparadigm.Incrementalinnovation,ontheotherhand,
thoughitmaywellinvolvetheapplicationofnewtechnologytodeliversignificantorganisational
benefits, is normallydeliveredwithin a 6-24monthperiod, and this alignswith the technology
changeintroducedintheKTPprojects.Urabe(1988,p.3)definesinnovationas“thegenerationof
anewideaanditsimplementationintoanewproduct,processorservice”.Similarly,Popadiukand
Choo(2006,p.309)suggestthat“innovationconsistsofnewideasthathavebeentransformedor
implementedasproducts,processesorservices,generatingvalueforthefirm”.

Otherauthors(Lichtenthaler,2011;Robertson,Casali,&Jacobson,2012)haveconcludedthat
externalknowledgesourcingrequirescertaininternalcapabilitiesfortheeffectiveintegrationand
applicationofnewknowledge.Brunswicker andVanhaverbeke (2015,p. 1242) suggest that “so
far,littleisknownabouttheroleofsuchintegrativemanagerialpracticesforinnovationinexternal
knowledgesourcinginSMEs”.AlvarezandIske(2015),intheirstudyof142DutchSMEs,empirically
analyse possible complementarity or substitutability between internal capabilities and external
knowledgesourcing.Theirfindings“suggestanegativeinterplaybetweeninternalcapabilitiesand
externalknowledgesourcing”(Alvarez&Iske,2015,p.55).Chesbrough(2003)differentiatedbetween
twoconceptsofopeninnovation:inbound,wherenewideasflowintoanorganization,andoutbound,
whereinternallydevelopedtechnologiesandideascanbeacquiredbyexternalorganizations.As
notedbyBrunswickerandVanhaverbeke(2015,p.1243),“tosuccessfullybenefitfrominboundopen
innovation,afirmrequiressomehigher-ordermanagementcapabilitiestoaligninboundknowledge
flowswiththefirm’sin-houseinnovationactivities”.GuzziniandIacobucci(2017)analysedthe
factorsaffectingthelikelihoodofthefailureofinnovationprojects,andtherelationbetweenproject
failureandinnovationperformance.BasedondatafromGermanfirmsintheperiod2002–2005,
theyhighlightedthesignificanceofcollaborationwithuniversitiesandpublicresearchinstitutions.

Thisresearchidentifiesthekeyfactorsthatenabledthesuccessfulcompletionoftechnology
transferprojectswithinthemanagementandfinancialframeworkoftheKTPscheme.Itbuildsonsome
modelsintheextantliterature–forexample,thefive-stageInnovationCapabilityMaturityModel
(ICMM)modelofEssmanandDuPreez(2009),anditssubsequentdevelopmentbyEnkel,Bell,and
Hogenkamp(2011),whoidentifythreemainelementsthatdeterminedthesuccessfulcompletion
ofchangeprojects.Intheirmodel, thethreemainelementsareClimateforInnovation(covering
sub-elementssuchasclarityofstrategy,initiativetaking,andcleartargetassessment),Partnership
Capacity(sub-elementsofpartnersatisfaction,networkbuildinganddiversityincollaboration)and
InternalProcesses(communication,innovationfacilities,knowledgesharing).Basedonthedetailed
analysisoftheKTPcasestudies,thispaperbuildsontheseconceptstodevelopanewmodeloftwelve
changefactorsthatcanbeusedtoassessthereadinessofSMEstosuccessfullypursuetechnology
transferprojects.

TheresultantmodelwillhelpfillthegapintheexistingliteratureidentifiedbyFilippettiand
Savona(2017)whenreferringtoUniversity-Industry(UI)linkages.Theysuggestthat“itiswidely
recognizedthatuniversitiesandotherpublicresearchinstitutionsplayacentralrolewithinsystems
ofinnovationforbasicresearchgeneration,technologytransferandknowledgediffusiontofirms”,
butnevertheless“theanalysesoffactorsthatslowdownorhampercooperationhavebeenrather
overlooked”(Filippetti&Savona,2017,p.720).IntheKTPscheme,thefundingbody(Technology
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StrategyBoard,nowrenamedInnovateUK)giveanassessmentofeachprojectafterprojectclosure.
TheyrateeachprojectonanA-Escale(Abeingverygood,andEbeingunsatisfactory).Theybase
thisontheconfidentialproject-endreportfromtheirregionalrepresentative,whoattendsthequarterly
ProjectBoardmeetingsattheKTPcompanies,andtheFinalreportsfromtheUniversityandCompany,
andalsotheAssociate.However,noexplanationofthisratingisgiven.Indeed,inthewidercontextof
technologytransferandinnovation,Enkel,Bell,andHogenkamp(2011,p.1162)havenotedthat“we
stilllackaclearunderstandingofthesemechanismsandhowwecangainmaximumadvantagefrom
thisapproach”.Tohelpredressthisimbalance,thispaperaddressesthefollowingresearchquestions:

1. Whatkeyfactorsdeterminedthesuccessorfailureoftechnologytransferprojectsundertaken
withintheframeworkoftheKTPscheme?

2. Wastechnologytransfermoresuccessfulininnovatinginternalprocesses,improvingservice
provisionordevelopingnewproducts?

ReSeARCH MeTHodoLoGy

Thecasestudymethodisawell-establishedapproachtoresearch,particularlyqualitativeresearch,
andthispaperanalysesthreeKTPprojectsindetailtoexplorehowtheintroductionofnewtechnology
wasusedtoinnovateprocesses,servicesorproducts.Thesearequalitativecasestudies,whichmay
beusedtodeveloptheoryasaresultofdataanalysis(Saunders,Lewis&Thornhill,2009).They
allowa“detailedinvestigationofoneormoreorganisations,orgroupswithinorganisations,witha
viewtoprovidingananalysisofthecontextandprocessesinvolvedinthephenomenonunderstudy”
(Hartley,2004,p.323).Casestudies“…allowformorein-depthanalysesandprovidetheopportunity
toplaceresearchintoacertaincontextduetotheselectionofspecificsectors,institutions,countries,
etc…”(Cunningham,Menter,&Young,2017,p.923).Oneofthemainstrengthsofthisapproach
isitsdepth,andtheamountofdetailitcangenerate.Thebenefitsofsuchqualitativeresearchwere
highlightedbySilverman(2013),whonotedthatcasestudiesprovideacomplexandrichunderstanding
ofchangeprojectsacrossaperiodoftime,thusallowingforanunderstandingofcausalityandhistory,
setinalocalcontext.

Inthesecasestudies,severaldifferentmethodswereusedtocollectdata,allofwhichareassociated
withaqualitativeapproach,includingdocumentationanalysis,observation,andinterviews.Main
documentarysourcesweretheoriginalprojectproposals,writteninconjunctionwiththecompany
managerswhothendirectedtheprojectandchairedtheweeklyprojectreviewmeetings;theminutes
of theseweekly reviewmeetings; the threemonthlyProjectBoardmeetingsheldwith the local
representative of the UK government’s funding body; the project final reports, one authored by
theAssociateandtheotherjointlybytheacademicsupervisorandcompanymanagement;andthe
manyemailssentandreceivedacrossthedurationoftheseprojectsandbeyond.Theseprovidearich
sourceofinformationthathelpedidentifythekeyfactorsineachcasestudy.Participantobservation
bytheacademicsupervisorhasalsocontributedtotheinterpretationofevents,evidencedbothin
theformalmeetingsnotedabove,butalsointhemanyinformaldiscussionswiththeAssociatesand
companymanagers.Thisprovidedadeeperunderstandingofkeyprojectissuesandwhyandhow
decisionsweremade.Walsham(1995,p.76)notes“itisdesirableininterpretivestudiestopreserve
aconsiderabledegreeofopennesstothefielddata,andawillingnesstomodifyinitialassumptions
andtheories.Thisresultsinaniterativeprocessofdatacollectionandanalysis,withinitialtheories
beingexpanded,revised,orabandonedaltogether”.

Yin(2012)arguedthatselectionofmultiplecasesshouldconsiderasimilarcontextsothataset
ofmultiplefactscouldbemoreeasilyidentified.Hesuggestedthatthemorethecases,thegreater
confidenceorcertaintyinastudy’sfindings,andthefewerthecasesthelessconfidenceorcertainty.
Theresearchphilosophycontainsimportantassumptionsaboutthewaytheresearcherviewstheworld
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andthereforeinfluencestheresearchstrategyandmethods.Theresearchphilosophyinthisresearch
canbecharacterizedasinterpretivist,basedonaninductiveapproach.

Of the forty-fiveKTPprojects completedby theUniversityofGloucestershirewithpartner
organisationssince2003,fourteenprojectsinvolvedtheintroductionofnewtechnologyinSMEs,in
whichtheauthorwasacademicleadand/oracademicsupervisor.TheseprojectsarelistedinTable1,
indicatingdateofprojectandheadcountandturnoveratthecommencementoftheproject.Theyare
fromawiderangeofindustrysectors,and,priortoprojectcommencement,theiruseoftechnology
wasgenerallyata lowtomediumlevel,asdefinedbyAlvarezandIske(2015).The technology
transferfocusineachcompanyisalsoshowninTable1,relatingtoprocesschange(Pc),service
improvement(Si)orproductdevelopment(Pd).Themajorityoftheseprojectswereconcernedwith
usingnewsystemsandothertechnologiestoimproveinternalprocesses.Followingtheinitialreview
ofthesefourteenprojects,threecaseswerechosenformoredetailedexamination,onefromeachof
thefocusareas(i.e.Pc,SiorPd),toestablishwhatwerethekeyfactorsindeterminingtheoutcome
ofthesetechnologytransferprojects.Thethreein-depthcasestudiesarewithOptimumConsultancy
Services (OCS), Brecon Pharmaceuticals (BP) and E-Business Services (EBS) and exhibit very
differentcompanyprofiles.Theseareallrealcasestudies,butthelastnamedisanalias(asarethe
customersmentionedinthatcasestudy)becauseofconfidentialityissues.

OCS,basedinCheltenham,Gloucestershire,wasformedin2008throughthemergeroftwo
companies-HamaLtd,aprojectmanagementservicesbusiness,andJ.OrchardConsultingLtd,a
surveyingservicesbusiness.Initsfirsttradingyear(2008-9)thenewcompanyachievedaturnoverof
£2.4mandhad35staff.Itscorebusinessisprojectandcostmanagementintheproperty,engineering
andconstructionfields,anditscustomerbaseincludesmajorretailers,railoperators,majorfinancial

Table 1. SMEs undertaking technology transfer projects

Company Name Industry Sector Focus Project 
Duration Staff T/O 

(£m) Rating

Allpay.net Financialtechnologyservices Pc 2007-9 190 21.8 B

AuraQ Processmanagementsoftware&
services Pd 2009-11 5 0.5 D

BeaconsBusiness
Interiors Officedesign Pc 2004-6 47 6.9 B

BreconPharmaceuticals Pharmaceuticalpackaging Si 2004-6 231 7.6 B

BuildingSolutions Housebuilder Pc 2005-7 75 5.8 C

C&GServices Trainingservices Pc 2005-7 25 1.2 C

E-businessServices Webbasedsoftwaredeveloper Pd 2006-8 6 0.2 C

EnergistUK Environmentalconsultancy Pc 2010-11 40 1.1 D

FixingPoint Roofingmaterialsmanufacture Pc 2006-8 53 5.4 B

Matchriver Softwaresolutions Pd 2006-7 8 0.5 E

MuddyBoots Supplychainsoftware Si 2010-12 30 1.3 C

OptimumConsultancy
Services Projectmanagementservices Pc 2008-10 35 2.4 B

PegasusRetirement
Homes Housebuilder Pc 2003-5 39 10.4 B

TPGDisableAids Equipmentforelderly&disabled Si 2009-11 47 4.3 C

Note: The third column indicates a focus of process change (Pc), service improvement (Si) or product development (Pd) for the technology project. The 
right-side column (rating) indicates post-project grading by the funding body.
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and banking corporations and sustainable developments. The KTP project concerned process
innovation,achievedthroughtheintroductionofnewinformationsystems.

Incontrast,BPprovidesoutsourcedservicestothepharmaceuticalsandhealthcareindustries,
principallythepackagingofmanufactureddrugsandofnewdrugsundergoingclinicaltrials.The
company’s reputation was founded upon a high quality, flexible service, embodied in its vision
statementofthetime-“GrowththroughExcellence”–which“placesgreatemphasisonthedesire
toprovideahigh-qualityservicewhichsetsthestandardagainstwhichourcompetitorsarejudged”
(Momenta,2005,p.2).Atthestartoftheprojectin2004,thecompany,basedinHay-on-Wye,on
theWales-Englandborder,had231staffandaturnoverof£7.6m,butwastargetingatriplingof
revenuesto£22mby2007.Here,thetechnologytransferwastosupportamajorchangeinservice
delivery,achievedthroughtheinstallationofnewlaboratoryhardwareandsupportinfrastructure.
Finally,EBSwas,in2005/6,asoftwarehousegeneratingrevenuefromthedeliveryofbespokeand
packagedweb-basedproducts,withthebulkofcompanyturnovercomingfromthesaleofitsweb
product,whichwasusedbyclientcompaniesasanintranet,informationportalandcommunications
managementtoolwiththeirendcustomers.EBSisamicrocompanyoflessthan10staff,basedin
Hereford,Herefordshire.Thetechnologytransferfocusedonthedevelopmentofanewtechnology
product,usingweb-basedsoftwaretools.

CASe STUdIeS

New Information Systems and Process Change at 
optimum Consultancy Services (oCS)
Followingthecreationofthenewlymergedcompanyin2008,aninternalreviewofsystemsand
processeshighlightedthechallengeofcombiningandupgradingtwodifferenttechnologyarchitectures
andinparticulartoalignandstandardisethesalesprocessesacrossthreeoffices.Theexistingsystems
hadbeenacquiredandsetupinanad hocmannerwheneveraneedarose.Separatesoftwareand
hardwaresystemshadbeenpurchasedwithoutdetailedanalysisoftheirlonger-termimplicationsfor
ITstrategyandprocessperformance.Timelapsesindistributingdocumentationwerecausingreal
risksonprojectsastherewasnosinglesourceofprojectdocumentationwhichcouldbeaccessed
byeveryoneinthecompany.Theexpandingnetworkfilingsystems,delaysinthesharingofproject
information,findingtherightelectronicversionofadocumentonthecompanynetworks,wereall
ofmajorconcern.

Newintegratedsystemsandcustomerfacingprocesseswereneededtoprovideinfrastructure
supportforsteadygrowthandimprovedmargins,withoutthestop-startadditionofadministrative
overheads. Inaddition, therewasanurgent requirement to implementa refreshedand refocused
business development strategy that crystallized the different roles of the three OCS offices
(Cheltenham,LondonandHaywardsHeath).Theprojectwasthereforefocusedonintroducingnew
technologytoeffectprocesschange.Intermsofhardbottom-linebenefits,theobjectiveswereto
reducegeneraladministrationtimeby25%(usedinsearchingfordocumentsanddatare-keying),
andtherebyimproveefficienciesinreporting,forecasting,monitoringandcontrolling.

Theprojectwasdividedintodistinctstagesandprojectmanagedusingselectedelementsofa
mainstreamprojectmanagementmethodology.Thisbroughtadisciplinedapproachtotheacquisition
andimplementationofpackagedbusinesssoftware.Initially,high-levelbusinessprocessmappingwas
carriedouttodevelopabetterunderstandingofOptimum’scoreprocessesandtogenerateideasfor
processimprovement,highlightinginformationbottlenecks,dataduplicationsandprocessdelaysor
malfunctions.Analysisofthecurrentsystemsusedbythecompanywascarriedoutandoverlainon
aprocessmap,andkeyusersfromallthreeofficeswereinterviewedtoestablishcurrentandfuture
informationneeds.

Thisanalysisrevealedthedisparate,non-integratednatureofexistingsystems(despitethefact
thatmostprocesseswerecloselyinterrelatedwitheachother).Existingworkflowsaroundthemain
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systemsstillinvolvedasignificantamountofmanualintervention.Forexample,theSagesoftware
packagewasusedbythefinancedepartmentforsalesorderprocessingandinvoicing,butitwasnot
linkedwithsystemsusedintheprojectmanagementfunction.

Afteranevaluationofanumberofpackagesavailableonthemarket,aweb-basedenterprise
portal solution was recommended to the Project Board to provide an integrated collaborative
environmentforallbusinessprocessesandtostreamlinetheprocessflowacrossthethreeofficesin
differentlocations.Thedecisiontoproceedwithoff-the-shelfpackagedsoftware,implementedon
on-premisesservers,wastakenandthesuitabilityofcollaborationsoftwaresolutionsavailableinthe
marketwasassessed.Theinitiallistofpotentialsupplierswascompiledfromcurrententerpriseportal
softwareavailableinthemarket,whichcomprisedthefeaturesofDocumentManagement,Customer
RelationshipManagement,ProjectandPeopleManagement.Theinitialsoftwaresupplierresponses
wereevaluatedusingpointsscoringcriteriaandscorecard.Fromthisevaluation,threesuppliers
withthehighestscoreswereinvitedtothesecondroundofevaluation,whenasimilarmethodwas
usedtoevaluatethesuitabilityofsoftware.Attheendofthisphase,thesoftwarepackagewiththe
highestscorewasselected–WorkspacefromUnionSquare.

The initial implementation (Phase1)addressed thekeybusinessareasofdocumentcontrol,
contactsandaccesstoenquiryandprojectinformation.Phase2focusedonintegratingOptimum’s
financeoperations into theWorkspacesoftwarepackage.Thecompanyembarkedonan internal
communicationsexerciseviacompanymeetingsandnewsletterstoensurethateveryonewasawareof
theprojectanditsimpactsandimplications.Otheractivitiesduringthisperiodincludedunittestingof
themainsoftwaremodules,datamigrationofexistingfilesanddocumentsfromthetwooldservers
tothecentralserver.Followupsessionswithuserswerecarriedoutperiodicallytoreinforcetraining
andensurethatthefullbenefitsofthenewsoftwaresolutionwerebeingrealised.Thesystemwas
formallyhandedovertothecompanyITstaffinJune2010.

The new systems allowed resource scheduling by field-based project managers, and the
coordinationofarangeofactivitiescarriedoutbyarchitects,designersandsurveyors.Theproject
wasakeyenablerofcontinuedgrowthandessential to theefficientoperationof thecompany’s
corebusiness.Thelackofsoundsystemshadmeantadministrativeandmanagementstaffhadbeen
draftedinonanad hocbasistosupportthedeliveryofkeyprojects.Thisproducedfluctuationsin
turnover,profitandstaffinglevels.

Managementofprojectswasmademoreefficientthroughthenewtechnology.Abidhavingbeen
won,allinformationwasnowreadytobeautomaticallytransferredtotheprojectrecord,ensuring
continuityandreducingerrors;andtheabilitytofindthingsmorequicklyprovedincreasinglyuseful
as projects progressed. The new collaboration software integrated the management of time and
resourcesandtherecordingofskillsandtrainingintothemainstreamcorporatedatabase.Benefits
includedhavinginstantaccesstoforwardschedulesandavailabilitywithoutrelianceonmonthly
paper/spreadsheetreports,whichhadprovenverydifficultandtime-consumingtomaintaininthe
past.Thenewsystemcametoplayasignificantroleinbusinessdevelopment,keepingtrackofsales
enquiries.Anyworkdoneonprospectivejobsisabletobekeptinthesystem.Thisallowedthesenior
managementteamtotrackandmanagethenewworkpipelinemoreeasily.

The ability to access information instantly about overall company performance, forward
workloadandfutureprospectsaswellasfulldetailsforeveryjob-includingwhoislookingafterit,
theclient,feetype,value,allocatedcostsandthemarginthatisbeingachieved-greatlyimproved
efficienciesinmanybusinessactivities.Inaddition,theproject“providedthecompanypartnerwith
theexperienceandknowhowtoeffectculturalchangeintheorganization.Thisisperhapsthemost
tellingbenefitlong-termasitwillhelpthecompanytocontinuetoevolveanddevelop”(Technology
StrategyBoard,2010,p.3).

Quantifiablebenefitsincludedarangeofefficiencysavings.“Itisestimatedthat5%ofworking
timewaspreviouslywastedduetoinefficientITsystems.Removingthiswastecontributescirca£60K
peryearsavings.Avoidanceofadditionaladministrativeheadcountprovidesanadditionalsaving
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of£35Kperyearperheadcount”(TechnologyStrategyBoard,2010,p.3).Basedonthebottom-line
benefitsnotedabove(£95Kp.a.),“…theprojecthasapaybackperiodofjustoveroneyear,given
theinitialinvestmentinsoftware,hardwareandstaffofcirca£110Kinthetwo-yearimplementation
period.Thisisinexcessoforiginalexpectations…”(TechnologyStrategyBoard,2010,p.3).Since
thecloseoftheproject,thecompanyhascontinuedtobeprofitable,andin2017,theUnionSquare
softwareisstillcentraltocompanyoperations.

New Laboratory Services at Brecon Pharmaceuticals (BP), Hay-on-wye
In 2004, when the project started, BP were providing a range of outsourced services to the
pharmaceuticalandhealthcareindustries,principallythepackagingofmanufactureddrugsandof
newdrugsundergoingclinicaltrials.Inboththeseinstances,thedrugshadtoundergoarangeof
laboratorytests.Until2004,BPhaditselfcontractedoutthispartoftheirservicetothirdparties.
However,tosupporttheirgrowthplans,thecompanytooktheviewthatclientswouldinfutureprefer
toplaceboththeirpackagingandanalyticalneedswithonecompany,andthereforeconsiderbringing
projectstoBPthatwouldotherwisehavegoneelsewhere.

Theobjectivesoftheprojectwerethustoestablishastateoftheartanalyticallaboratoryto
undertake routine analysis andassociated testing forBP’s current andpotential clientbase.The
companywantedtodevelopacentreofexcellenceforlaboratoryinformation,statisticalanalysisand
analyticaltesting,involvinganewlaboratoryinformationmanagementsystem(LIMS)whichwould
belinkedtotheirnewlyinstalledEnterpriseResourcePlanning(ERP)corporatesystem.Theproject
wouldresearchclientrequirementsforanalyticalservicesanddevelopanewrevenuestreamfrom
additionalanalyticalwork,targetinga£500kperannumrevenueincreaseby2008.TheKTPproject
focussedontheintroductionofnewlaboratoryequipmentandassociatedsystemstoprovidein-house
testingforitsclients.Assuchitusednewtechnologytoinnovateitsserviceofferinginthisfield.

The project team were assembled in early 2004, and embarked on a five stage project that
completed inMarch2006.Stageone involved the researchof regulatory requirements and their
implicationsfortheclientbase,andanassessmentofthepotentialnewbusinessopportunity.The
currentandfuturelegislativeguidelinesforstabilityandvalidationtestingintheUK,EUandUSAwere
identifiedandassessed,aswastheexistingandforthcominglegislationandregulatoryframeworks
fortheclinicaltrials/laboratorytestingsectors.Clientrequirementsforanalyticalserviceswerealso
exploredatthisstageandforecastsmadeofpotentialnewadditionalrevenuefromthenewclientbase.

Apilotingofnewlaboratoryequipmentwasthenundertaken,andrelevantconfigurationsand
spacerequirementswereidentified.Basedonpilotresults,anequipmentshort-listwasdrawn-up
withspace/facilityimplications,andprocurementofarangeofequipmentfollowed.Thisincluded
high pressure liquid chromatography, ultra violet/infrared scanners, and dissolution, Karl Fisher
anddisintegrationunits.Theinitialset-upandtrainingonnewlaboratoryequipmentfollowed,and
foreachofthemainequipmenttypes,userrequirements(asinthespecification)wereconfirmed,
InstallationQualificationdocumentswritten,andOperationalQualificationsdocumented.Standard
OperatingProceduresforroutineusewerealsodrawnup.Aninterimdatastorageandanalysistool
foranalyticaldatawasdevelopedinMicrosoftExcelsoftware.Stabilityincubators,fortestingthe
stabilityofcompoundsovertime,wereinstalledforuseinconjunctionwiththelaboratoryequipment.

Thenewin-houselaboratorywasreadyforcommercialpackagingandclinicaltrialsoperation
in 2005. Sampling and testing of clinical and commercial products in accordance with agreed
proceduresandprotocolswasundertaken.Laboratoryperformanceandcustomerresponseswere
reviewedandapproachesandtechniquesrefined.Aninformationsystemsreviewwasundertakenin
parallel,leadingtothemigrationoflaboratorydataintoaMicrosoftAccessdatabase.Theproject
wascompletedinearly2006.

ThecreationofthelaboratoryresultedinnewprojectscomingtoBrecon.Someclientsrequired
analysisprior to importingproducts into theEU.Otherclients requiredanalytical testingbefore
exportingproductsoutsidetheEU.Breconrapidlydevelopedlinkswithcompaniesrequiringtesting
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forimport,exportandtheinternalEUmarket.Thisincludedknowledgeandexpertiseinprocess
controlequipment, laboratory technologiesand testequipmentandprojectmanagementskills in
thedevelopmentandimplementationofnewtechnologies.Thecompanyalsoimprovedthescope
ofassessmentsystemsforchemicalsusedonsite(incompliancewiththeControlofSubstances
HazardoustoHealthRegulations,2002)andacquiredexpertiseingeneratingmethodtransferand
stabilityreportstomeetexpectationsofvariedinternationalclients.Thelaboratoryrepresentedan
entirelynewfunctionwhichbroadenedtheservicesthecompanycouldoffer.Thepotentialtowin
moreandvariedprojectswasenhancedandthecompanycouldofferclientsimprovedflexibilityto
meettheirvariableanalyticalneedsandpriorities.Inthebroaderfinancialcontext,BPcontinuedto
growitsturnoverfrom£10.2min2004to£12.9min2005.Thenewlaboratoryhadbecomeakey
strategicservicetosupportandpromoteincreasesinturnoverandprofit.

Priortothestartoftheproject,theoutsourcedlaboratorycoststoBPwererunningat£100K
perannum,andwereprojectedtorisetoover£250Kin2007asthecompany’sbusinessgrew.“Not
onlyhasthiscostbeensaved,butnewadditionalanalyticalcontractsalesareestimatedtobringthe
totalrevenuegain(savingonoutsourcedcostsplusnewsales)to£847Kby2008.Theprojecthas
generatedadditionalincomeasaone-offservice,competingwiththelaboratorycontractcompanies
BPhadpreviouslyuseditself”(TechnologyStrategyBoard,2007,p.3).Thisnewrevenuestream
generatedanadditional£151KperannuminBP’sfinancialyear2005,andtwosignificantcompeting
contractanalyticallaboratoriesceasedtoofferananalyticalservicesincetheBPlaboratorycame
intooperation.“Breconiswellpositionedtobenefitfromthisreductionincompetition”(Technology
StrategyBoard,2007,p.3).

InMarch2006,thecompanywasboughtbytheAmericaninternationalpharmaceuticalservices
companyAmerisourceBergen,toactasitshubforEuropeanoperations.Thecompanydoubledthe
sizeofitsoperationsbyexpandingthemanufacturing,packagingandwarehousingfacilitiesinHay-
on-Wye.Theexpansionwaspromptedbyagrowthinthedemandforthecompany’sclinicaltrial
supplyandcommercialpackagingservices,includingthein-houselaboratoryservices.Anadditional
115staffwererecruitedandthecompanynowhasinexcessof300employees.

New web-Based Products at e-Business Services (eBS), Hereford
In2006/7,EBSinitiatedanewbusinessplantomoveawayfrompurelybespokeadaptationsoftheir
existent informationportal product (Woolpack), towards a company specialising in custom-built
webportalsforkeycustomersrunningMicrosoftDynamics(previouslycalledNavision)astheir
coreback-bonesystem,especiallyinthefinancialandrelatedservicesectors.Theproject“waskey
toimplementingthisbusinesstransitionasitdeliveredthefirstattemptsatdesignanddevelopment
ofwebportalsinthisnichemarket”(TechnologyStrategyBoard,2008,p.2).Thisprojectaimedto
usenewtechnologydevelopmentstoinnovatethecompany’sproductoffering.

EBShadworkedforanumberofyearsforSkindalLife,whosoldthroughfinancialservices
companieswithmanybranchesaroundtheUK.Theywereviewingthepossibilityofsharingdata
withother partieswhen they entered intonewpartnershipswith a numberof otherwell-known
financialservicesinstitutions.ThesepartnerssoldproductsadministeredbySkindalLifethrough
theirestablishedadviserchannels;however,thepartnerswantedtheiradviserstoaccesstheseplans
throughtheirwebsite.Inaddition,toattractpotentialnewinvestors,thesolutionneededtohavethe
capabilityfor“fundsupermarket”trading.

The new web-based product involved a highly secure architecture. Users from partner sites
weredirectedtoSkindalLife’swebsite,usingthepartner’sauthentication,sousersdidnothaveto
re-login.UserswereabletotransparentlyaccesspensiondataheldintheSkindalLifebackoffice
systems.Astheyaccessedthewebpagestheyweredynamicallybranded.Theneteffectwasthatthe
partners’investmentwasminimised,buttheygainedaccesstothefullproductfunctionality.Once
accesstothesitewasprovided,partnersandadviserswereabletoviewalltheirplansadministered
bySkindalLife.Adviserscouldadditionallybuyandsellunittrustsonline,througharealtimeweb
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serviceconnectionintoafundsupermarket.Datawasexchangedbetweenthewebsiteandtheirback
office systems (MicrosoftDynamics-Navision).All exchangeswereperformedsecurelyviaweb
servicesusingXML.

Strategically, Skindal Life was able to open new distribution channels, offering its services
throughpartners.Additionalbusinesswasachievedwithoutanexponentialgrowthinheadcount.
Operationally,SkindalLifeprovidedaccesstotheirplandatathroughthesechannelsinawaywhich
simplycouldnothavebeenachievedwithouttheuseoftheinternet;andthebusinesspartnersshared
thebenefitofSkindalLife’swebservices,withouthavingtoreplicatethefunctionalitythemselves.
Advisershadtheadditionalbenefitofbeingabletoaccessinformation24/7.SkindalLifewitnessed
increasingvolumesofweb-basedenquiries,aswellasgreateruseoftheonlinefundsupermarket
dealingservice.Thecompanywereabletohandlesignificantlyincreasedvolumesofnewbusiness,
whilstcontinuingtoprovidetheiraward-winninghighqualityservice.

Building on the experience at Skindal Life, the new web portal and middleware products
werefurtherdeployedatasecondcustomer–EffectivePeopleManagement(EPM).EPMprovide
personnel services, consultancy and training to a large number of Primary, Secondary, Special,
Foundation,AidedandCommunityschoolsandAcademies.EPMhadextensiveexpertise,experience
andunderstandingofpersonnelissuesinschoolswhotheyhelpedtoachievethehighlevelofstaff
managementnecessaryforrunningasuccessfulschool.EPMprovidedtheseservicestohundredsof
schoolsacrosstheUK,ensuringtensofthousandsofeducationsectoremployeeswerepaidtimely
andaccuratelyeverymonth.EPMconcludedthattheseworkingpracticescouldbegreatlyimproved
withtheuseoftheinternet,and,usingEBS’snewproducts,anewe-businessstrategywasdeveloped
tofacilitateaccesstoEPM’sservicesovertheinternetviaasecureportalenablingtheschoolsto
maintainandviewtheirinformationinEPM’sbackofficesystems.

The portal was a secure, confidential web site only accessible by the head teacher and
authorisedstaffineachschool.Tousethesite,schoolswererequiredtofollowaquickandsimple
registrationprocesstoensurethatonlyauthorisedusershadaccess.Theprojectwentthroughthe
normaldevelopmentlifecycle,withtheAssociatedocumentingandanalysingEPM’srequirements
anddevelopingafunctionalspecificationinmid-2007.Thewebportalwasdevelopedusing.Net
technologiesandinstalledusingEBS’sMessageBrokerserviceforSQLServer2005.Keyfeatures
ofthenewwebportalincludedtheabilitytosubmit,viewandamenddetailsofnewemployees
andtheircontracts,submitovertimeforstaffandexpensesforpayroll,confirmabsencedueto
sicknessandholidayandviewemployees’payslipsandP60forms.Theschoolsalsobenefited
fromhavinggreatervisibilityof,and24x7accessto,theirschoolspecificinformation,including
statutoryrequiredinformation.

EBSestablished“afootholdinthewebportalmarketlinkedtoMicrosoftDynamics”anditwas
“expected that this typeofdevelopmentwillprovideamajor incomestreamin thecomingyears”
(TechnologyStrategyBoard,2008,p.2),andindeedthisdevelopmentanditssuccessorsandvariants
havecontributedtothecontinuedgrowthofthecompany.Keytothesuccessofthedevelopmentsat
SkindalLifeandEPMwasanearlyunderstandingofthepotentialroleof“middleware”softwarein
clientcompanies’informationsystemsarchitecture.Animportantissueformanyservicecompanies
isthattheircorecorporatedataisheldininternalsoftwarepackagesandisoftennotreadilyavailable
tobusinesspartnersviatheirwebsites.Companiesinthissectorthustendedtohaveproblemswith
systemsintegrationandoftenresortedtothirdparty“middleware”productstolinksystemstogether.
Theseproductshavesinceemergedasbeingverysignificantinoverallsystemsstrategy.Theygenerally
havenodirectuserinterfacefortheend-user,butactasafunnelforthetransportofinformationbetween
applicationsandprovideakeylinkmechanismbetweentheweb-basedportalandin-houseinformation
sources.Thenewwebportalproductsusedleadingmainstreamtechnologies-ASP.net,VB.netand
SQLServer2005.Technologytransferwasmulti-facetedandatvariouslevels,supportingthecompany’s
newstrategicdirection,andprovidingtheAssociate,whogainedhisMicrosoftTechnicalCertified
Specialist(MCTS)qualificationinthecourseoftheproject,withanewcareerpath.
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ANALySIS

Thissectionreflectsontheinitialresearchquestionsandaddressestheminlightofthecasestudies
andfactorsemergingfromthemascriticaltoprojectsuccess.

what Key Factors determined the Success or Failure of Technology Transfer 
Projects Undertaken within the Framework of the KTP Scheme?
Certainfactorsemergefromthethreecasestudiesasbeingofparticularsignificanceinfacilitating
successfultechnologytransferintheseprojects.Thesefactorscanbegroupedintothreecategories:
factorsdirectlyrelatingtothetechnologyitself,factorsrelatingtotheskillsandcompetenciesofthe
peopleinvolvedintheseprojects,andfactorsconcerningthenatureofprocessesandprocesschange
inthecompany.

As regards technology, a number of factors were of particular importance in underpinning
successful project outcomes. Specifying exactly what was needed in a structured and well
communicatedmannerwasakeypre-requisite.ThiswasparticularlyinevidenceatOCS(fornew
softwarepackages)andatBP(fornewlaboratoryhardwareandsoftware),providingaclearframework
for the technology transferprocess.Aneffectiveselectionand fitofnew technologies toaccord
withtheserequirementswasalsoanimportantfactor;thiswasevidentinallthreecases,butnotably
atEBSwheretheapplicationofnewweb-basedtoolsandprogramminglanguagessupportedthe
developmentanddeliveryofnewsolutionsforkeycustomersthatallowedastepchangeintheiruse
oftheinternetforcustomerfacingprocesses.Executionoftheprojectplanwasdoneefficientlyand
effectivelytotimeandbudget,usingappropriateprojectmanagementmethodsinallthreeprojects;
andthehandoverofprojectandtechnologyknowledgewasofsignificanceinallowingthecontinuing
successfuluseofnewtechnologies.AtEBS,forexample,“theoverallupskillingofstafftouse.Net
andothernewtechnologies”wasseento“helpitscompetitiveposition”(TechnologyStrategyBoard,
2008,p.5).Thiswasdonewithintheprojectdurationthroughthestructuredprogrammeofweekly
projectmeetingsandrelatedworkshops;andatOCS,thiscontinuedpostprojectastheAssociate
wasemployedwithinthecompanyasITsupportmanager.

Intermsofpeopleskillsandcompetencies,projectleadershipfromseniorcompanypersonnel
wasakeyfactorinallthreecases.AtbothOCSandEBS,themanagingdirectorchairedtheweekly
projectmanagementmeetingsaswellasthethreemonthlyprojectreviewswithgovernmentsponsors.
AtBP,thelaboratorymanagerundertookthesamerole.Thedirectinvolvementofthesepersonnel
ensuredtheprojectswerekepthighonthebusinessagendainallthreecompaniesandprovidedkey
inputstodecisionmakingandproblemresolution.Thisalsoprovidedanappropriateenvironmentfor
initiativetakingbyprojectteammembers.Alignedwiththiswastheprojectmanagementexperience
andcapabilityoftheAssociatesandacademicsupervisorsthatkepttheprojectsinlinewithoriginal
specificationsandprovidedadditionalprojectdocumentation.Thiswasparticularlyinevidenceat
OCS,wheretheAssociatewasaqualifiedprojectmanagerandtheprojectwastightlydefinedin
aProjectBriefdocument.Inallthreecases,theacademicsupervisorwasalsoaqualifiedproject
managerwithrelevantexperienceoftechnologymanagementinindustry.

Allthreecasesinvolvedaclosely-knitprojectteam,ledbythecompanyprojectsponsorand
director,involvingothercompanystaff,theAssociateandacademicsupervisor.Thiscombination
of company and university staff, each with their complementary areas of knowledge, generally
workedwell,althoughthereweresomeinter-personnelissuesatbothEBSandBPthathadsome
negativeimpacts,butnothingtooserious.University-companycollaborationwasatthecoreofthese
projects,whichwerebasedon the twoentitiesworking together formutuallybeneficial ends. It
requiredsignificantcommitmentfrombothorganisations,whichwasdetailedintheoriginalproject
proposalsandreviewedinthefinalreportstothefundingorganisations.Theintensityoftechnology
transferwasalsoofsignificanceandyetvariedbetweenthethreecases.ItwasstrongestatOCS,
wherethecompanystaffhadlittleexperienceofmajorsoftwareprojectsandtheuseofappropriate
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methodologiesbrought“adisciplinedapproachtotheacquisitionandimplementationofpackaged
businesssoftware”(TechnologyStrategyBoard,2010,p.2),andatEBS,wherestaffhadknowledge
of,butlittleexperiencewithusing,thewebbasedtoolsdeployedintheproject.ItwaslesssoatBP,
wherethelaboratorymanagerhadsignificantknowledgeoftheequipmenttobeinstalled.

Someotherkeyprocessfactorsstandoutashavingbeenofsignificance.Proceduralandprocess
discipline,alliedtoknowledgeofprojectmanagementmethodologies,wasessentialinkeepingthese
two-yearprojectsontimeandtobudget.Regularprojectmanagementmeetings(weeklyorfortnightly)
wereheldonthecompanypremises,withallrequiredactionstobeminuted,communicatedbyemail,
andreviewedatthenextmeeting.Thealignmentofthetechnologychangewithoverallbusiness
strategywasalsoevidentinallthreecases,andthisundoubtedlyunderpinnedprojectsuccess.AtOCS,
thenewsystemswereakeyenablertothesuccessfulmergeroftwocompaniesandenhancementof
customerserviceandimprovementininternaladministration.AtEBS,thenewtechnologiesprovided
theopportunityforachangeinproductdeliveryandcompanystrategy;andatBP,thein-sourcingof
thelaboratoryfunctionbroughtnewrevenuesandwaspartofanupgradeinsystemsandprocesses
thatledtotheacquisitionofthecompanybyAmerisourceBergen,alargeAmericanmulti-national.

Theabovediscussionsuggestsamodeloftwelvefactorsthatunderpinnedsuccessfultechnology
transferintheseprojects(Figure1).Thesefactorscanbeusedasamodeltoassessthereadinessof
SMEstosuccessfullyundertaketechnologytransferprojectsandtoassessprojectprogress.Adetailed
assessmentofthethreecasestudiesshowshowtheyvariedinperformanceagainstthedifferentfactors
inthismodel.UsingafivelevelLikert-typescale,projectswerescoredindividuallyagainstthe12
factorsandintotal.Thiswasdonethroughpersonalreflectionandfurtherreviewandassessmentof
thedocumentsourcesnotedabove.

OCSandBPwerethetwohighestscoringofthethreecasestudyprojects,scoring54and51,
respectively,outofapossible60.DespitethesuccessfulimpactoftheprojectatEBS,itscoredonly
moderatelyoverall–43outof60-mainlybecauseofpersonnelissuesreflectedinpoorscoresfor

Figure 1. The 12 factors underpinning successful technology transfer in the three case studies
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mostoftheelementsinthepeoplecategory,notablyteambuildingeffectiveness(Figures2-4).This
alignswiththefundingbody’sassessmentofthesethreeprojectsasB,BandCrespectively,but
itprovidesdetailofstrengthsandweaknessesintheproject,whichthefundingbody’sassessment
doesnot.WhilsttheOCSprojectwasverystrongonprojectrelatedskillsandcapabilities,andthe
projectatBPwasparticularlystrongon therequirementsspecificationandproductselectionfor
thelaboratoryequipment,(reflectingtheexperienceandknowledgeofboththeAssociateandthe
companylinemanager),EBSsufferedfromweaknessesintheprocessandpeopleelements.Itisa
testamenttothetechnicalabilityandperseveranceofthecompanymanagementandstaffthatthe
projectwasfinallysuccessfulinproductinnovation.

was Technology Transfer More Successful in Innovating Internal 
Processes, Improving Service Provision, or developing New Products?
Thisquestioncanbeaddressedthroughanoverviewofthefourteenprojectsintheinitialreview
(includingthethreecasestudies).Oftheseprojects,themajorityintroducednewtechnologiesto
improveinternalprocesses(Table1),withsomeoftheseprojectsachievingsignificantprocessre-
engineeringandorganisationalchange.Forexample,atPegasusRetirementHomestheimplementation
ofanewCRMsystemrepresentedastepchangeinPegasus’abilitytoanalysemarketingandsales
dataandhenceincreasesales.Aninvestmentof£250,000wasmadeinaVirtualPrivateNetwork
(VPN)andwirelesstechnology,allowingsalesstafftoworkremotelyfromdifferentPegasusoffices
andaccesstheCRMsystem.AsaresultPegasusrequiredfeweradministrativestafftosupportan
expandingsalesteam,saving£150,000peryear.Theprojectdramaticallyincreasedtherateofsale
throughenhancedCRMcapabilityandimprovedcommunicationtostaffandcustomers.

Similarly,atC&GServices,anewweb-basedcoursebookingandadministrationsystem(Course
Booker),whichwentliveinlate2007,providedfasterinformationprocessingandbetteraccessto

Figure 2. Change factors in the optimum consultancy services project
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Figure 4. Change factors in the E-Business Services project

Figure 3. Change factors in the Brecon Pharmaceuticals project
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keydataforbothclientsandstaff,allowingmoretimeforproactiveworkwithcurrentclientsand
prospectiveclients.Clients’accesstotrainingcourseschedulesandtheassociatedbookingprocedures
wassignificantlychanged.Greaterinformationvisibilityallowedstaffmorecontroloverworkload,
seenbyclientsintermsofimprovedandmoreproactivesupportfacilities.Thesetwocompanies,along
withOCS,arethebestexamplesofprocessesbeingradicallychanged,ifnottotallytransformed,by
thetransferofknowledgealliedtonewtechnology.

OtherthanBP,oneofonlytwootherprojectsthatattemptedserviceinnovationviatheintroduction
ofnewtechnologywasatTPGDisableAids,aproviderofequipmentfortheelderlyanddisabled,
whichemployed47staffatthecommencementoftheKTPprojectin2009.Thecompanyassembles
anddistributesawiderangeofproductsfromprimarymanufacturers,suchasStannah,whomakea
rangeofstairliftproducts.TheKTPprojectdesigned,developedandimplementedarangeofbespoke
middlewareanddatawarehouseproductstoconnectitsexistinglegacysystemstoaweb-frontend,
providingthesystemscapabilitytorespondtotheequipmentandservicerequirementsoftheNHS
andrelatedbodiesatshortnotice,astheelderlyanddisabledleavehospitalandreturntotheirhomes.
TheNHSe-procurementinitiativesrequiredspecificinter-organisationalsystemsintegrationwhich
thecompanyhadhithertonothad,andtheprojectprovidedthiscapability,facilitatingasignificant
changetotheserviceofferedtomajorcustomers.Ineffect,thisprojectmadeitpossibleforthecompany
tochangeboththeprocessandtheserviceforprocurementofitsproductsbytheNHSandothers.

ThreeofthefourteenKTPprojectshadtheobjectiveofproductinnovationthroughtechnology
change, and this proved the most difficult to achieve. At Matchriver, a small software house in
Cheltenham,theinitialaimoftheKTPprojectwastodesign,developandbringtomarketasoftware
systemforthetracking,managementandmarginanalysisofindustrialservicesprojects.Unfortunately,
Matchriver’sintendedbusinesspartnerinthisventure(DBI-awastemanagementcompany)altered
theircompanystrategysothisprojectnevermaterialised.Inearly2006,theAssociatewasre-assigned
toworkontheintegrationofvarioussystemswithinanexistingMatchriverdevelopmentproject-
CACHE(CouncilforAwardsChildren’sCareandEducation).Thiswasatechnicallychallenging
project,anddidcontributeinasmallwaytoanewsoftwaresolution,buttheoriginalintentionof
productinnovationhadbeenreplacedbyamaintenanceandintegrationinitiative.

TheprojectatAuraQ(Figure5)alsoaimedatproductinnovationbutfailedtodeliveragainst
targetedobjectivesfordifferentreasons.Theprojectcommencedin2010,atwhichtimethecompany
hadbeentradingfortenyears(albeitunderapreviousnameformostofthisperiod).Thecompany
specialisedinbusinessprocessimprovementservices,andhadbuiltitsturnoversteadilyoverthis
periodtoachieverevenuesofover£0.5min2009.Thecompany’sbusinessplanatthattimeentailed
amovetowardssoftwaresolutionsratherthanservices,andspecificallytoprovidebespokesoftware
componentsbasedontheMetastormBusinessProcessManagement(BPM)productrange.

TheprojectresearchedanddevelopedthesenewBPMtoolstosupportanewrevenuestream
aimedatdoublingturnoverwithina3-yearperiod.Thedesignanddevelopmentofnewtemplates
forMetastorm’sbusinessprocessmodellingsoftwarewouldalsoembednewskillstore-positionthe
companyasaleadingnicheplayerinthebusinessprocessmanagementsolutionsfield.However,
shortlyaftercompletionof theproject,MetastormwereboughtoutbyOpenTextwhohaltedthe
developmentoftheMetastormproduct.AlthoughAuraQstillsupportMetastormusers,theenvisaged
expansionbasedonthenewMetastormtemplatesdidnotmaterialise.Nevertheless,byforginglinks
withnewbusinesspartners,thecompanycamethroughsometurbulentfinancialtimesin2010-11,
andnowhave33staffcomparedwithjust6whentheKTPwasstarted;buttheproductinnovation
prototypedevelopedinconjunctionwiththeuniversitywasneverbroughttomarket.

Overall,evidencefromtheseprojectssuggeststhattechnologytransferforprocesschangeor
serviceimprovementislikelytobemostsuccessful.Technologytransfertoeffectproductinnovation,
ontheotherhand,provedfarmoreproblematic,and,ofthethreecompaniesthatattemptedthis,only
theprojectatEBScouldbejudgedasasuccessagainstoriginalobjectives,andeventhisisqualified
bypersonnelissuesthatdoggedthefinalyearoftheproject.
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This isborneoutby the fundingbodyassessmentsof theseprojects (Table1).Theaverage
ratingof the eightprocess focusedprojectswasbetweenBandC, and thatof the three service
improvementsprojectswassimilar;butthethreeproductdevelopmentprojectsaveragedaratingof
D.Themodeldevelopedinthisanalysisallowsamoredetailedunderstandingofwhathappenedin
theseprojects.Forexample,theproductdevelopmentprojectsatAuraQandMatchriver(Figure6)
havebeenassessedagainstthemodeldiscussedabove.Asinthethreecasestudies,thekeydocuments
havebeenreviewedandconsideredalongsidepersonalreflection.Theassessmentagainstthemodel
showsscoresof36and33outof60,verymuchinlinewiththefundingbodyassessmentofthese
twoprojects,whichweregradedDandErespectively.Themodel,however,providessomeinsight
intowherethingswentwrong.AtAuraQ,despitesomestrengthsintermsofprojectleadershipand
projectmanagementcapability,theprojectwasunderminedbyaweaknessinuniversity-company
collaborationandteambuilding.Insuchasmallfirm,thiswasamajorflaw,andtheAssociatewas
ineffectworkingonaprojectthatwouldnevercometofruition.AtMatchriver,therewasasimilar
failinginuniversity-companycollaboration,notablyattheacademicsupervisorlevel,whichledto
apoorrequirementsspecificationandsubsequentdriftintoafailedproject.

CoNCLUSIoN

Therelatedconceptsoftechnologytransferandopeninnovationhavebeendiscussedinrecentliterature
(Hagedoorn&Ridder,2012;Mention&Asikainen,2012;Striukova&Rayna,2015),butmuchof
theempiricalevidenceavailabletodatehasfocussedonhightechnologyindustries,andthishas
oftenbeeninlargemultinationalcompanies(Vanhaverbeke,Vermeersch,&DeZutter,2012).The
modeldiscussedinthisarticlemakesacontributiontotheoryandpracticeinthefieldoftechnology
transferforSMEsthatarenotadvancedtechnologyusers.BrunswickerandVanhaverbeke(2015,

Figure 5. Change factors in the AuraQ project
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p.2)identifiedthedearthofknowledgeregarding“internalcapabilitiesformanaginginnovation”and
concludedthat“littleisknownabouttheroleofsuchintegrativemanagerialpracticesforinnovation
inexternalknowledgesourcinginSMEs”.

Asregardsfutureresearch, thedevelopedmodelwillbeappliedtootherknowledgetransfer
projects,bothacademicallyandoperationally.Moshonsky,SerenkoandBontis(2014,p.71)noted
that“academicknowledge isonly relevant to industry if itmotivatespractitioners to takeaction
inspiredbyitscontent”andthat“futureresearchexaminingthetransferofacademicknowledgeto
practiceshouldfocusonknowledgetransfermechanisms”.Inthiscontext,themodelputforward
in this article provides a framework for periodic monitoring and review of technology transfer
projects.Anassessmentofprogressandcompetencerelatingtothetwelvechangefactorsprovides
acomprehensiveoverviewofprojectstatuswhichcanhelpmaintainthedesiredbalancebetween
thedifferentdimensionsofmulti-facetedprojectssuchasthosediscussedhere.Themodelbuildson
existingliteratureandiscurrentlybeingappliedanddevelopedintheanalysisofothertechnology
transferprojects.

Intheprojectsstudiedhere,thefocusandimpactoftechnologytransfervaried.Themajorityof
projects(eightofthefourteenintheinitialreview)focussedonintroducingnewtechnologytoachieve
processimprovement,withthreeprojectsattemptingproductinnovationandthreeprovidingservice
improvementforexternalcustomers.Theimpactoftheseprojectscanalsobecontrasted,achieving
significantsuccessforprocessandserviceimprovementprojects,butunsatisfactoryresults-with
theexceptionofEBS-inproductdevelopmentprojects.Thoseattemptingtodevelopnewproducts
throughtechnologytransferfaceanumberofchallengesthatprocessandserviceinnovationusually
donot–particularlychangesintheexternalenvironmentthataffectmarketpotentialofnewproducts
andthereassessmentofriskfactorsthatmayleadtodelaysorreductionininternalprojectsupport.
Insuchcircumstances,university-companycollaboration,perhapsaboveallotherfactors,islikely
tobekeytoasuccessfuloutcome.

Figure 6. Change factors in the Matchriver project
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