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ABSTRACT

Thisarticleusesanoriginalthree-phaseapproachforempiricalassessmentandcomparativeevaluation
oftheefficiencyofuniversitytechnologytransfer.Itisbasedonanalysisofinputsandoutputsofa
disclosurephasefollowedbyavalue-addphaseandafinallicensephase,usingamultidimensional
framework.Theobjectiveis tofinduniversityTechnologyTransferOffice(TTO)efficiencyand
effectivenesspatternsforeachphaseaswellasoverallTTprocesses.AnetworkDataEnvelopment
Analysis(DEA)modelwasusedtoanalyzeanddescribethecomplicatedTToperationalprocesses
usingAssociationofUniversityTechnologyManagersdatacollectedfrom90USuniversityTTOs
fortheperiod2007-2013.ItwasconcludedthatthesampledTTOsweremostinefficientintheir
value-add(2nd)phaseandthattheaverageoverallefficiencyaswellastheefficiencyofdisclosure
(1st)andlicense(3rd)phasesdecreasedduringthelastfiveyearsofdataanalyzed.Inaddition,in
linewithotherstudies,analysissupportsthecontentionthatthepresenceofmedicalschooldoesnot
increaseTTefficiencyoreffectiveness.Thepresentresearch’scontributionsfocusonthreeareas:
(1)AnalysingandmodellingTTOvalorizationandcommercializationprocesswithaUMLactivity
diagramtoprovideaclearpictureofTTproceduresandprocesses;(2)Proposingathree-phaseDEA
frameworkshowinginput/outputindicatorscloselyrelatedtoeachphaseofprocessesratherthan
ablackboxorseparatedactivities;(3)OfferingastrategytoconductempiricalstudiesonTTO’s
operationalefficiencytherebyhelpingtobetterunderstandfutureresearchoperationalproblems.
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INTRodUCTIoN

AccordingtoAUTM(2005)thecentralmissionofauniversityTechnologyTransferOffice(TTO)
istomanageandoperateTTactivities.Accordingly, it is importanttoknowhowefficientlyand
effectivelyaTTOconductsitsoperations.SomeTTOactivitiesarequantifiableandcanbeidentified
andmeasuredatleasttosomedegreeofclaritysuchasnumberofstart-upfirmsestablished,number
ofindustryrelationshipsformed,numberofpatentapplicationsfiled,andlicensingincome(Arundel
&Bordoy2007).However,inrealitysuchmetricsmaynotaccuratelymeasureTTOperformance.
Forexample,concerninglicensingincome“topperformers”commonlyreflecttheoutcomesofone
ortwoblockbusterIPassetsratherthanoverallconsistentTTOperformanceorefficiency(Thomas
2007). Additionally, many TTO tasks based on interpersonal contacts and such tacit knowledge
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exchangeactivitiesaredifficulttoobserveandmeasure.Othertaskssuchasdevelopingstrategiesand
processesfortransferringtechnologyaredifficulttoassessatanyonepointintimeastheyrequire
longitudinalanalyses.ClearlysuchissuesmakeitdifficulttoeffectivelyevaluateTTOperformance.
Toaddresstheseconsiderableandcomplexchallengesweproposethemultidimensionalinput-output
frameworkofDataEnvelopmentAnalysis(DEA)asaquantitativeapproachtoassessefficiencyand
effectivenessdimensionsintermsofTTOinputsandoutputs(Resende,Gibson,&Jarrett,2013).
TheobjectivesaretouseDEAanalysesto:

• DeterminetheoverallrelativeefficiencyofTTOsaswellastheefficiencyofcriticalprocesses
ineachofthreephases,

• IdentifycriticalcharacteristicsofTTOsefficiencyandeffectivenessbasedontheliteratureand
expertsinordertomeasurekeyvariablesastheyinfluenceTTO’sefficiencyineachofthree
phasesofthevalorizationandcommercializationprocess,and

• Openthe“blackbox”ofTTOoperationsbybetterdefiningthreesubphasesshowinginputand
outputvariablesandmetricsforeachphasewhilehighlightingtheirrelationships.

Thispaperisorganizedasfollows:identifyinganddescribingTTO’smainprocessesineachof
threephases;Overviewofourresearchmethodology;Dataanalyses;andPresentingempiricalresults
followedbyconclusionsandpolicyimplications.

deSCRIBING TTo’S MAIN PRoCeSS

SomeresearchersconsiderTTOs’operationalprocessasasinglephase(Anderson,Daim&Lavoire,
2007;Chapple,Lockett,Siegel,&Wright,2005;Thursby&Kemp2002).Insuchstudies,theinput-
to-outputprocessofTTOsisseenasa“blackbox”withlittleconsiderationoftheinterveningsteps
withselectinputsandoutputstodifferentphasesoftechnologytransferprocesses.Suchanapproach
provideslittleinsightregardingdeterminingsourcesofinefficiency(Lewis&Sexton2004)andalso
provides limitedprocess-specificguidance tohelp improve theeffectivenessofTTOoperations.
Additionally,ifsub-phasesofTTprocessesareidentifiedandevaluated,theseparatephasesapproach
doesnotaccountforthecontinuityoflinksbetweenadjacentphases(Tone&Tsutsui2009).

Siegel,Waldman,Atwater,&Link,(2004)builtalistofthemostcommonoutputindicatorsfor
university/industrytechnologytransferfromthepointofviewofthreegroupsofactors:scientists,
TTOfficers,andentrepreneurs/managers.ThemostfrequentlymentionedoutputsbyTTOfficers
were licenses 86.7%, royalties 66.7%, patents 46.7%, Sponsored Research Agreements (SRAs)
46.7%,startups33.3%anddisclosures33.3%.WhileweusedtheseoutputsinourDEAmodel,we
alsoincludeinputandoutputindicatorsbasedonthevariablesusedbyAUTM’ssurveyofTTOs.
Table1(alltablesareintheAppendix)providesanoverviewofTTOefficiencyindicatorsusedor
citedintheliteratureandwhichwealsouseinourDEAanalysis.Thetablealsoindicatesinwhich
sub-phasetheseindicatorsareapplied.

Figure1(allfiguresareintheAppendix)depictsagenericTTOactivitydiagramdescribing
key procedures and processes to commercialize knowledge/technology from research to return
on investment.Thisdiagramis themodel to theThree-PhaseNetworkDEAInputsandOutputs
FrameworkforTTO’sgenerictechnologycommercializationmainprocess(Figure2).Eachphase
hasasetofindicatorsbasedonAUTM(AssociationofUniversityTechnologyManagers)andASTP
(AssociationofEuropeanScienceandTechnologyTransferProfessionals)researchreports,whichare
usedtoevaluateTTO´sperformanceinathree-phaseanalysisinwhichkeyoutputsoftheprevious
phaseareinputsforthefollowingphase.

Empiricalstudiesgenerallyusetwomethodsoffrontieranalysis:StochasticFrontierAnalysis/
Estimation (SFAorSFE)andDEA.Using theNetworkDEAmethodology,wecanassess each
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