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ABSTRACT

Managingknowledgetransferisacomplexissue:whenfirmsattempttoaccelerateknowledgetransfer
atarationalcost,thereisoftenabyproductofknowledgespilloverwhichharmsthefirms’competitive
advantages.Asthechannelofknowledgetransfer,mediaplayavitalroleforthesuccessofknowledge
transfer.However,theextantliteratureoffersneithercomprehensiveframeworknoradecisionmethod
toguidefirms’mediaselectioninknowledgetransfer.Thisarticledevelopsaframeworkofmedia
selectionfromtheperspectivesofperformance,cost,andriskofknowledgespillover,andproposesa
decisionmodelofmediaselectioninknowledgetransferbasedonanalytichierarchyprocess(AHP).
Finally, this article applies themodel to a case study toverify its effectiveness inpractice.The
frameworkishelpfultoguidefirms’mediaselection,andthedecisionmodelisvaluabletofacilitate
firms’mediaselectioninbigknowledgetransferprojects.
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INTRoDUCTIoN

Knowledgeisoneofthemostimportantresourcesoffirmstogaincompetitiveadvantages(Huong,
Katsuhiro,&Chi,2011).Firmstransferknowledgetoaccomplishthebenefitsandundertakethe
costsandpotentialrisks(Argote&Ingram,2000;Turner&Makhija,2006).Moreover,globalization
bringsinmoreopportunitiesandchallengesforknowledgetransfer(MuhammadWasim&Ali,2017;
Yadav,Adya,Sridhar,&Nath,2009).Specifically,globalizationmakesfirmscanaccessworldwide
knowledgebyestablishingsubsidiesorconstructingcollaborationswithexternalorganizationsor
individuals(Wang,Lu,Lee,&Yeh,2017).However,separationacrosstimeandspacebringsinmore
difficultiesforknowledgetransfer(Aman&Nicholson,2009).Nowadays,therapiddevelopmentof
informationandcommunicationtechnologiesincreasesfirms’mediaoptionsforknowledgetransfer,
whichmakesthatknowledgetransferisbecomingmoreandmoreextensiveandimportantforfirms
(Chow,2011;Guo&D’Ambra,2009;Shin-Yuan,Tsan-Ching,David,Albert,&Kuanchin,2012).
Then,animportantissueistoselectpropermediawhenfirmsfacesomespecificknowledgetransfer
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projects,includingtraditionalmediasuchasface-to-face,telephone,anddocumentaswellasnew
mediasuchasemail,instantmessage,andteleconference(Oke&Idiagbon-Oke,2010).

Manytheorieshavebeendevelopedtoguidemediaselectioninknowledgetransfer,including
media richness theory,channelexpansion theory,andsocial influence theory(Carlson&Zmud,
1999;Daft&Lengel,1986;Fulk,Schmitz,&Steinfield,1990;Venkatesh&Zhang,2010).However,
thesetheoriesarenotveryeffectiveinpractice(Carlson&Zmud,1999).Forexample,email,with
amoderaterichnessrating,isoftenchosenbycommunicatorsforhighlyequivocaltasks(Kock&
Davison,2003;Markus,1994),contradictingthepredictionofmediarichnesstheory.Factsviolating
othertheoriesalsohavebeenfound(Rice,1993;Rice&Aydin,1991).Moreover,benefitsthatfirms
canobtainfromknowledgelargelydependontheknowledge’sscarcity(Barney,2001).Itisfound
thatconfidentialitydependsonmediaattributes(Sillince,1997).However,restraintofknowledge
spillover,anotherimportantaspectinknowledgetransfer,isseldomconsideredinmediaselection
before(Oke&Idiagbon-Oke,2010;Palvia,Pinjani,Cannoy,&Jacks,2011).

Through the above analysis, existing studies acknowledge the roles of media in knowledge
transfer, but they just focus on one dimension of knowledge transfer objectives separately. The
lackofacomprehensiveframeworkproducescontroversiesintheoreticalstudiesandpuzzlesthe
mediaselectioninknowledgetransferpractices.Then,howdomediainfluenceknowledgetransfer
systematically?Howdoindividualsandfirmschoosemediaeffectivelyinknowledgetransfer?Asa
result,amoreeffectivemediaselectionframeworkandmodelinknowledgetransferwithsystemic
thinkingshouldbedevelopedtoadvanceexistingstudiesandguidemediaselectionpractices(Carlson
&Zmud,1999;Davenport&Prusak,1998;Dennis,Fuller,&Valacich,2008).

Thispaperattemptstosuggestanewframeworkandanewmodelofmediaselectionguidedby
systemicthinking.First,priormediaselectionstudiesmainlyaddressthisquestionfromtheviewof
thesenderortherecipient(Watson-Manheim&Bélanger,2007).However,knowledgetransferis
aninteractiveprocess,anditssuccessrequireseffortsfrombothsides.Thus,examiningthewhole
knowledge transferprocess, thispaper analyzeshowmedia influenceknowledge transfer results
comprehensively.Then,thispaperconstructsaframeworkofmediaselectioninknowledgetransfer
fromperformance,cost,andriskofknowledgespilloverperspectives.Second,CarlsonandDvais
(1998)foundthatdifferentfactorsplaykeyrolesunderdifferentconditionsinmediaselectionin
knowledgetransfer.Forexample,theextenttowhichperceivedusefulnessinfluencesmediausage
variessignificantly(Davis,1989;Hsiao&Tang,2015),andfactorssuchasothers’attitudesandperson/
technologyinteractionaremoreimportantfornewermediachoicethanfortraditionalmediachoice
(Treviño,Webster,&Stein,2000).Thus,somemediaarenotinherentlybetterthanothers,andthe
appropriatenessofmediaisdeterminedbythetaskandtheobjectivesofknowledgetransfer(Davis,
1989;Dennisetal.,2008;Treviñoetal.,2000).Therefore,facingamediaselectionissue,firmsshould
firstdeterminetheselectioncriteriaandtheirweights,andthenassessalternativemediabasedonthese
criteria.Inotherwords,adecisionmodelofmediaselectionshouldbeconstructed.Accordingly,this
paperdevelopsadecisionmodelofmediaselectioninwhichtheanalytichierarchyprocess(AHP)
methodisusedasanexample,andappliesthedecisionmodeltoacasewhichhasbeeninvestigated
byDavenportandPrusak(1998)fromanewperspectivetoillustrateitseffectiveness.Third,thisstudy
contributestothesettlementofthecontroversiesinexistingstudies.Thecomprehensiveframework
aswellastheallowanceofvaryingoftheimportanceofinfluencingfactorsmakesithavestrong
explanationcapabilitytosettlecontroversiesofmediaselectioninexistingstudies.

Therestofthepaperisorganizedasfollows.Followingthissection,thispaperoffersareview
of media selection studies, which show the necessity to research media selection with systemic
thinkingandarerelevanttothedevelopmentoftheframeworkofmediaselection.Next,thispaper
putsforwardtheframeworktoanalyzethemediaselectioninknowledgetransfer.Then,thisstudy
suggestsamodeltoguidemediaselectionbasedonAHPinthemethodsection,andconfirmsthe
effectivenessof themodelusingacasestudy in theanalysisandresultssection.Discussionand
conclusionaregivenattheend.
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LITeRATURe ReVIew

Knowledge transfer is theprocessbywhich individuals, teamsordepartmentsare influencedby
others’experience(Argote&Ingram,2000).Theattributesofknowledgeinfluencetheknowledge
transferprocesssignificantly.Specifically,thetacitness,complexity,andspecificitymakeitdifficult
totransferknowledgesuccessfully,andscholarsusuallylabelknowledge’sresistancefortransferas
stickiness(Szulanski,Ringov,&Jensen,2016).

Mediaserveasthechannelsthroughwhichknowledgeflowsfromthesendertotherecipient,
andinfluencetheknowledgetransfersignificantly(Chidambaram,Lim,ChuanChan,&Han,2001).
Initially,scholarsfocusedontraditionalmedia,whichareface-to-face,telephone,anddocument(Daft,
Lengel,&Treviño,1987).Asinformationtechnologydevelops,alotofnewmediaareavailablefor
knowledgetransfer(Rice,1992).Forexample,e-mail,instantmessaging,andvideoconferenceare
widelyusedinknowledgetransfer(Dennisetal.,2008).Recently,digitalplatformsdeveloprapidly
andallowalotofpeopletoshareknowledgewithmanydifferenttypesofmedia(Barrett,Davidson,
Prabhu,&Vargo,2015).Howtochoosemediawiselyhasattractedscholars’interestsforalongtime.
Threetheories,i.e.,mediarichnesstheory,socialinfluencetheory,andchannelexpansiontheory,
areinfluentialinthisfield.

Media richness theory examines how media influence knowledge transfer performance. As
equivocality,whichmeanstheexistenceofmultipleandconflictinginterpretationsofthemeaning
ofknowledge,impedesknowledgetransferandinformationcommunication(Daft&Lengel,1986),
mediarichnesstheorysuggeststhatmediadifferintheirabilitiestoconquerequivocalityandfacilitate
understanding,whicharedeterminedbymediaattributes suchas feedback,multiplicityof cues,
languagevariety,andpersonalfocus(Daftetal.,1987).Daftelal.(1987)orderedtraditionalmedia
accordingtotheirrichness,fromhighesttolowest,asfollows:face-to-face,telephone,addressed
documents,andfinally,unaddresseddocuments.Mediarichnesstheoryarguesthatthericherthe
media, the more capable the media are of transferring equivocal knowledge. Therefore, face-to-
facemediaarepreferredforknowledgecontainingequivocality,whilewrittenmediaareusedfor
unequivocalknowledge.

However,mediarichnesstheoryisnotveryeffectiveinpredictingindividuals’mediaselection
fornewmedia,andpeoplesometimesdonotchoosethemostappropriatemediasuggestedbymedia
richnesstheory.Forexample,email,rankedasleanmedia,isalsousedfortransferofknowledgeof
highstickiness(N.Kock&Davison,2003;Markus,1994).Suchinconsistencieshaveencourageda
reconsiderationofthedescriptiveandpredictivevalidityofmediarichnesstheory.Somealternative
theoriesaredevelopedtoexplainthesecontradictionsaswellastopredictindividuals’mediaselection
moreeffectively.

Channelexpansion theoryemphasizesexperiential factors tobetterexplainandpredictuser
perceptionsofthenewmedia(Carlson&Zmud,1999).Itidentifiesmediaexperienceasanimportant
factorforshapinghowanindividualdevelopsrichnessperceptionsforgivenmedia(Carlson&Zmud,
1999),whichismeasuredintermsofthelengthoftimethemediahavebeenusedorthenumberof
messagesthathavebeensent.Infact,themediaexperiencefactoridentifiedinchannelexpansion
theoryconcernsthecosttotheuserwhenusingsomeparticularmedia.Whenindividualsbeginto
usewhollynewmedia,theyhavetospendalongtimelearninghowtousethem.Thisprocesscosts
individuals’energyandtime.Ascommunicationparticipantsacquirerelevantexperienceaboutthe
media,theydevelopanassociatedknowledgebasethatmaybeusedtoencodeanddecodeknowledge
onthemediamoreeffectively.Themorethemediaareused,themoreexperiencetheusersaccumulate,
andthemorecomfortabletheyfeelwhenusingthemediatotransferknowledge.

Similaraschannelexpansiontheory,socialinfluencetheoryalsoexplainschoicesofmediafrom
acostperspective,butitfocusesonthecostofthecollaboratorsintheknowledgetransfer(Fulket
al.,1990).Itproposesthatvariationwithsocialforces,suchasworkgroupnormsandco-worker/
supervisorattitudesandbehaviors,affectsindividuals’mediaselection(Fulk&Boyd,1991;Karahanna
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&Straub,1999).Ifco-workersorsupervisorsareunfamiliarwiththemediaselected,theyhaveto
spendalotoftimelearninghowtousethemedia,whichcoststhemtimeandenergy.Iftheydislike
themedia,theymightberesistanttotheknowledgetransfer.Asaresult,aworkershouldconsider
thecoworkers’andsupervisors’attitudestowardsthemediaheorshewillselect,andthefirmshould
considerthesenderandtherecipient’sattitudestowardsthemediathatitwillselect(Arpaci,Yardimci
Cetin,&Turetken,2015).Otherwise,ifsomeindividualsarehostiletowardsthemediaselected,
thecostandtimeoftheknowledgetransferwillincrease.Thus,individualbeliefsconcerningthe
appropriateuseofmediaaswellasperceptionsofmediarichnessare,inpart,sociallyconstructed
(Fulketal.,1990).However,theeffectofsocialinfluenceonperceptionsofmediarichnessisstill
unclear,anddivergentempiricalresultsofrelationshipsbetweensocialinfluenceandmediauseand
perceptionshavebeenfound,rangingfrompositive,negative,tononsignificantrelationships(Fulk,
1993;Rice,1993;Rice&Aydin,1991).

Recently,scholarssuggestthatfirmsshouldbecautiousaboutknowledgespilloverwhenselecting
mediatotransferknowledgeaccordingtotheknowledge-basedview(Oxley&Wada,2009),because
riskofknowledgespilloverpartlydependsonmediaattributes(Sillince,1997),andmediaoflow
and high richness induce different kinds of knowledge spillover risks. Tacitness is an effective
self-protectionmechanismtopreventknowledgespillover.Knowledgetransferusingmediaoflow
richnessmightinvolveaknowledgecodificationprocess,whichmakesknowledgemoreexplicitand
acceleratesknowledgespillover(Argote&Ingram,2000).Therefore,firmsshouldbecautiouswhen
usingmediaoflowrichnessandpayspecialattentiontotheriskofexplicitknowledgespillover.On
theotherhand,Songetal.(2003)arguedthathumanmobilityisaneffectivemechanismforfirms
toacquireoutsideknowledge,especiallyambiguousknowledge.Thus,“jobhopping”byengineers
andscientistsiswidelyheraldedasanimportantchannelforknowledgespillover(Agarwal,Ganco,
&Ziedonis,2009).Therefore,firmsshouldbecautiouswhenusingmediaofhighrichnessandpay
specialattentiontotheriskoftacitknowledgespillover.

Aboveall,therelationshipbetweenmediaandknowledgetransferiscomplex,andmanystudies
haveshedlightonthisrelationship.Mediarichnesstheoryconfirmsthatmediaattributesinfluence
knowledgetransferperformance,channelexpansiontheoryandsocialinfluencetheorysuggestthe
costconsiderationaffectsmediaselectioninknowledgetransfer,andrecentstudiesarguethatmedia
selection in knowledge transfer should take privacy and knowledge spillover into consideration.
However,althoughknowledgetransferhasmultipleobjectives,existingstudiesmainlyexploremedia
selectionwithoneobjective,makingtheresearchresultsunilateralasguidanceformediaselection
practice. Thus, constructing a comprehensive framework as well as a decision model for media
selectioninknowledgetransferisinurgentneedforboththeoryandpracticedevelopment.

PRoPoSeD FRAMewoRK

Cost-benefit Analysis and Media Selection in Knowledge Transfer
Costbenefitanalysisisasystematicapproachtoestimatethestrengthsandweaknessesofalternatives
andmakecomparisonandchoices(Boardman,Greenberg,Vining,&Weimer,2017).Inthisprocess,
thedecisionmakersshouldestimatethepotentialbenefits,costs,andrisksofeachalternativecarefully,
andthenmakedecisionsonthebasisofcalculations.

Knowledgetransferisimportantinfirmsandpropermediashouldbeselectedtoguaranteethe
performanceofknowledgetransfer.Meanwhile,knowledgetransferprocesswillincurcostsandrisks,
whichshouldbeconsidered in themediaselection.According to the traditionaldecision theory,
firmsandmediauserswilltrytomaximizetheirexpectedutilitiesdeterminedbythebenefits,the
costs,andtheriskswhentheyselectmediainknowledgetransfer(Clemen&Reilly,2013).Thus,
costbenefitanalysisisapropertooltoinvestigatethemediaselectionissueinknowledgetransfer.
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Integratingpriorresearchandviewingknowledgetransferwithmultipleobjectives,thispaper
developsacomprehensiveframeworkofmediaselectioninknowledgetransferfromtheperspectives
ofperformance,cost,andriskofknowledgespillover,whichisillustratedinTable1.

Knowledge Transfer Performance
Knowledgetransferperformanceisdefinedhereasthedegreetowhichafirmbelievesthatusing
someparticularmediawouldmaketheknowledgetransfersuccessful(Davis,1989),andithasthree
dimensions,mainlybasedonmediarichnesstheory,whichareknowledgecompleteness,knowledge
applicabilityandknowledgetransferspeed.

First,knowledgecompletenessreferstotheextenttowhichmediacantransferknowledgefrom
thesendertotherecipientwithoutomissionanddistortion.Knowledgetransferoccursfrequently,
butitisoftenincomplete(Argote&Ingram,2000).Knowledgelossisoneofthemainreasonsfor
knowledgetransferfailure.Incompleteknowledgecreatesproblemsforthosereceivingitbecause
itsunfinishednaturewillcauseconfusionorquestionsrelatingtoitsroleorapplicationinthenew
context(Turner&Makhija,2006).Concerninglanguagevariety,naturallanguagecanbeusedto
conveyunderstandingofabroadersetofconceptsandideas,andknowledgecanbetransferredmore
fullyusingmediawithmultiplecueswhentheknowledgeistacit(Daftetal.,1987).Furthermore,
rapidfeedbackhasapositiveeffectontheaccuracyoftheknowledgetransferred(Turner&Makhija,
2006).Thus,itisimportanttoselectpropermedia,asmediacapacitiesfortransferringknowledge
initscompletenessvary.

Second, knowledge applicability refers to the extent to which the knowledge transferred is
contextualizedfortherecipientwhensomeparticularmediaareadopted.Becauseknowledgeisoften
embeddedinaspecificcontext,itcontainscomponentsspecializedtoparticulartasks.Knowledge
specificityisonereasonthatknowledgecannotbecontextualizedforarecipient,andtherecipient
shouldadapttheknowledgeaccordingtounanticipatedvariationsintheworksetting.Personalfocus
istheextenttowhichthesendercancustomizetheknowledgetomeettheneedsoftherecipient
(Dennis&Kinney,1998).Knowledgecanbetailoredtothesituationoftherecipientbetterwhenthe
personalfocusofthemediaishigh(Daftetal.,1987).Thus,differentmediahavedifferentcapacities
toconquerknowledgespecificityandfacilitateknowledgebeingappliedintotherecipient’scontext.

Finally,knowledgetransferspeedreferstothetimerequiredforknowledgetransfertooccurwith
respecttodifferentmedia.Tomeetthechallengeofadynamicenvironmentandgainfirst-mover
advantage,firmsshouldacceleratetheirknowledgetransfer.Thus,thespeedofknowledgetransferisan
importantconsiderationoffirms’knowledgemanagement.Differentmediahavedifferentcapabilities
offeedbackandfacilitiesforcommunication,whichmaketheirknowledgetransferspeedsdifferent
fromeachother(Daftetal.,1987).Thus,mediachoiceisimportanttothespeedofknowledgetransfer.

Table 1. Framework of media selection

First level Second level

Knowledgetransferperformance Knowledgecompleteness

Knowledgeapplicability

Knowledgetransferspeed

Knowledgetransfercost
Humanresourcecost

Equipmentcost

Riskofknowledgespillover
Riskofexplicitknowledgespillover

Riskoftacitknowledgespillover
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Knowledge Transfer Cost
Inresearchingknowledgetransfer,whatshouldbekeptinmindis thatknowledgetransferisnot
free(Kock,2007).Teece(1997)estimatedthecostofknowledgetransfertorangefrom2%to59%
of totalcostof the27projectsheanalyzed,andtheknowledgetransfercostvariedsignificantly.
Differenttypesofmediamayconsumedramaticallydifferentamountsofresources(Fulk&Boyd,
1991).Therefore,inadditiontoperformance,costisalsoanimportantconsiderationwhenfirms
selectmedia(Rice,1992).Knowledgetransfercostherereferstothedegreetowhichafirmbelieves
thatusingsomeparticularmediawouldbefreeofeffortforthesenderandtherecipientandofother
resourcesforthefirm(Davis,1989),whichhastwodimensions,namelyhumanresourcecostand
equipmentcost(Choi&Lee,2003).

Firstly,humanresourcecostreferstothenumber,levels,andparticipationtimeofemployees
investedintheknowledgetransferwhenfirmsadoptsomeparticularmedia(Porter,1998).Individuals’
effortsand timeare firms’ finite resources (Davis,1989).Forexplicitknowledge,mediaof low
richnessareadequateandtheaverageemployeescanquicklysendtheknowledgeusingadocument
oremail,andthehumanresourcecostofknowledgetransferislow.Fortacitknowledge,however,
richmediaarerequired,andfirms’expertsshouldparticipateintheknowledgetransfer.Theyhave
toinvestalotoftimeandenergyintoarticulatingtheknowledgeandhelpingtherecipientadapt
theknowledgeaccordingtothenewcontext,andthehumanresourcecostofknowledgetransferis
high(Hansen,Nohria,&Tierney,1999).Participants’attitudesalsoaffectthehumanresourcecost
significantly.Iftheyareresistanttothemediaselected,theknowledgetransferprocesstakesalonger
time,andtheyinvestmoretimeintheknowledgetransfer,whichincreasesthehumanresourcecost.

Secondly,equipmentcostreferstothevalueandtheoccupyingtimeoftheequipmentinvested
intheknowledgetransferwhenfirmsusesomeparticularmedia.Traditionalmedia,suchasface-
to-face,telephone,anddocuments,usuallydonotrequirevaluableequipment,andtheirequipment
costislow.Forexample,mediasuchasdocumentsjustrequirepaper.Ontheotherhand,newmedia,
includinggroupdecisionsupportsystemandteleconference,needcomputerandnetwork,anditis
expensiveforfirmstoconstructandmaintaintheirinformationsystems(Kraut,Rice,Cool,&Fish,
1998).Thus,theirequipmentcostishigh(Hansenetal.,1999).

Risk of Knowledge Spillover
Knowledgecanbringinasustainablecompetitiveadvantageonlywhentheknowledgeisvaluable,
scarce, inimitable,andhard tosubstitute(Barney,1991).Knowledgespillover risksaredifferent
whenusingdifferentmediatotransferknowledge,andriskshouldbeanimportantconsideration
whenfirmsselectmedia(Clemons&Hitt,2004).Riskofknowledgespilloverreferstothedegreeto
whichafirmbelievesthatusingsomeparticularmediatotransferknowledgewouldcauseknowledge
tospillout(Oke&Idiagbon-Oke,2010).Inparticular,knowledgecanbeclassifiedasexplicitvs.
tacitknowledge(Polanyi,1967),andriskofknowledgespilloverhastwodimensions,namelyrisk
ofexplicitknowledgespilloverandriskoftacitknowledgespillover.

Firstly,riskofexplicitknowledgespilloverreferstotheprobabilityandtheseveritythatfirms’
codifiedknowledgeisappropriatedbyotherfirms.Mediaoflowrichnessareeffectiveintransferring
explicitknowledge,butfirms’knowledgeisoftencomplex,contextualandhastacitcomponents.
If firmsselectmediaof lowrichness to transferknowledge,participantshave tocodify the tacit
componentsintoinstructionsordocuments,whichmakeknowledgemoreexplicit.Tacitnessisthe
self-protectionmechanismforknowledgespillover(Das&Teng,2000),andspilloverofexplicit
knowledgeisusuallymoreseriousthanthatoftacitknowledge.Thus,usingmediaoflowrichness
totransferknowledgeacceleratesexplicitknowledgespillover.Incontrast,richmediamainlytransfer
knowledgethroughobservationandlearningbydoing,andthetacitcomponentsoftheknowledge
arenottransformedintoexplicitformsinthisprocess.Thus,explicitknowledgespilloverisrelatively
lowwhenfirmschooserichmediatotransferknowledge.
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Secondly,riskoftacitknowledgespilloverreferstotheprobabilityandtheseveritythatfirms’
tacitknowledgeisappropriatedbyotherfirms.Firms’tacitknowledgeismainlystoredinemployees’
brains,organizationalpractices,andprocedures,andemployeerotationisanimportantmethodof
tacitknowledgetransfer.Iffirms’tacitknowledgeismainlyinemployees’brainsandistransferred
usingemployeerotation(richmedia),dismissalofemployeeshavingimportantsecretsandknow-how
isanimportantriskoftacitknowledgespilloverthatfirmsface(Campione,2003).Iftheknowledge
thatleavingemployeesholdisnotmasteredbyothersandtherearenoitsexplicitformsstoredinthe
firm,thefirmmaylosetheknowledgeentirely,whichdrivesthefirmfromanadvantageousposition
toadisadvantageousposition.Therefore,whenfirmsuserichmediatotransfertacitknowledge,they
shouldassesstheriskofemployeelossaswellastacitknowledgespillover.

MeTHoD

Whenfirmsselectmediaforknowledgetransfer,theyoftenshouldmakeatradeoffamongperformance,
cost,andriskofknowledgespillover(Haried&Claybaugh,2017).Thus,aneffectivedecisionmethod
isnecessarytosupporttheirmediaselection.Therearemanymethodsaimingatsolvingdecision
problemswithmultiplecriteria,andfirmscanchooseonebasedontheparticularmediaselection
issuetheyface.BecauseAHPisanimportantmethodofsolvingdecisionproblemswithmultiple
criteriaandsimple(Saaty,1980),thispaperpresentsadecisionmodelbasedonAHPasanexample,
andfirmscansimilarlyconstructotherdecisionmodelsbasedonotherevaluationmethods.

AHPisastructuredtechniquefororganizingandanalyzingcomplexdecisionsonthebasisof
mathematicsandpsychology(Saaty,1980).TherearethreestepsinAHP.Thefirststepistodecompose
thedecisionproblemintoahierarchyofmoreeasilycomprehendedcriteria,andtheobjectiveofthe
secondstepistodeterminetheweightsofthecriteriaandpreferencesofthealternativesthrough
pairwisecomparisons.Then,numericalprioritiesarecalculatedforeachofthedecisionalternatives
inthethirdstep.AHPprovidesacomprehensiveandrationalframeworkforstructuringadecision
problem,forrepresentingandquantifyingitscriteria,forrelatingthosecriteriatooverallgoals,and
forevaluatingalternativesolutions.

Hierarchy Construction
Accordingtotheframeworkofmediaselection,thispaperconstructsahierarchystructurewithfour
levels,whichisillustratedinFigure1.Thehighestlevelwithonlyoneelementistheobjectivefirms
wanttoreach(selectingpropermedia),andtheelementsinthelowestlevelarethealternatives(media
available).Elementsinthemiddlelevelsarethecriteriaforevaluatingthosealternatives.Inpractice,
firmscandeleteelementsinthemiddlelevelsaccordingtothetasktheyface;forexample,theycan
deletethecriterionofriskofknowledgespilloverandtheelementsbelowitiftheybelievethatrisk
ofknowledgespilloverisnotanimportantfactorinfluencingtheirmediaselection.

Computation of the weights of elements below the Highest Level
Threestepsareinvolvedinthisphase:pairwisecomparisons,computingavectorofpriorities,and
measuringconsistency(Yang&Huang,2000).

Theelements ina levelbelowtheobjectiveof thehierarchyarecompared in termsof their
importanceorpreferencetoagivenelementthatoccupiesthelevelimmediatelyabovetheelements
beingcompared.Inthisprocess,firmsarerequiredtogivethemagnitudestotheuppertriangleof
thesquarematrixusingtherelativescalemeasurementshowninTable2,andthemagnitudesof
thedowntrianglearethereciprocalsofthereversepositioninthematrix,whilethemaindiagonal
ofthematrixmustconsistof1’s.Forexample,ascoreof1representsindifferencebetweenthetwo
elements,and9suggeststheoverwhelmingdominanceofthecomponentunderconsideration(row
componentinthematrix)overthecomparisoncomponent(columncomponentinthematrix).
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Computingavectorofprioritiesandmeasuringconsistencyarematureandsimple,andmany
softwarepackageshavebeendeveloped toaccomplish these functions.Thus, thispaperwillnot
illustratetheseissueshere.

weight Aggregation
Oncealloftherelativeweightshavebeencalculated,acompositeweightforeachmediaalternative
isdeterminedbyaggregatingtheweightsoverthehierarchyforeachalternative.Thisisalsosimple
andcanbeaccomplishedwithsoftware.Then,firmscanselectthepropermediabycomparingvalues
ofmediaalternatives.

Figure 1. Hierarchy of media selection in knowledge transfer

Table 2. Pairwise comparison scale for AHP preferences

Numerical ratings Verbal judgments of preferences

9 Extremelypreferred

7 Verystronglypreferred

5 Strongpreferred

3 Moderatelypreferred

1 Equallypreferred

2,4,6,8 Intermediatevaluebetweenadjacentscalevalues

Reciprocalsofabove
nonzeronumbers

Ifihasoneoftheabovenonzeronumbersassignedtoitwhencomparedwithj,thenj
hasthereciprocalvaluewhencomparedwithi.
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ANALySIS AND ReSULTS

Becauseknowledgetransferprojectsacrosscountriesaremostcomplicated,wechooseonesuch
knowledgetransferprojecttoverifytheeffectivenessoftheproposedframeworkanddecisionmodel
(Berry,2014).Moreover,analyzingcasesdevelopedbyotherscholarsfromnewperspectivescan
reducethebiascausedbyextensiveexposuretostudyofthecases(Yin,2013),andthiswaycanalso
lowerthecostanddifficultyofthecasestudies.Thus,aknowledgetransferprojectinvestigatedby
DavenportandPrusak(1998)isreexaminedwiththedecisionmodelofmediaselectionputforward
inthispapertoillustrateitseffectiveness.

Whenakeycontractorfor theBostonHarbortunnelproject transferredknowledgeaboutan
innovativeimprovementonaparticulardrillingprocessfromasimilarprojectinNewZealand,the
mediaavailableforthecontractortoselectweresendingmemosanddescriptions,creatingdiagrams
and manuals, hiring consultants to give talks to the Boston crews, and worker rotation, and the
contractorwantedtoselectmediatotransfertheknowledgeeffectivelyandefficiently(Davenport
&Prusak,1998).

Supposethatthevicepresidentinchargeoftechnologyorganizedateamandconvenedameeting
tostudythemediaselectionissue.Theteamwasconstitutedbythevicepresident,anexpertfamiliar
withtheknowledgeaboutdrillingprocesses,ahumanresourcemanager,andafinancialmanager.
Becausetheycamefromdifferentdepartments,theystresseddifferentaspectsofknowledgetransfer
objectives.Specifically,thetechnologicalexpertfocusedonknowledgetransferperformance,the
humanresourcemanagerwantedtoguaranteethesmoothnessofthefirms’activities,thefinancial
managerstressedcostcontrol,whilethevicepresidentmainlycoordinatedthedecisionprocessand
madedecisions.Inthisway,theteamcouldthinkoverallthekeyfactorsinfluencingmediaselection
intheknowledgetransferandscorethepotentialmediaaccurately.

Theteamdiscussedcriteriathatwouldaffectthedecisionofmediaselection,andtheconclusion
wasthatperformanceandcostwerebothimportant,whileriskofknowledgespilloverwasnegligible.
Meanwhile,theythoughtthatAHPwasaproperevaluationmethod.Thereafter,theyconstructeda
hierarchy,whichisshowninFigure2.

FollowingprocedureofthedecisionmodelbasedonAHP,theybegantodiscussandcompare
criteriaineachlevelbelowtheobjectiveofthehierarchy,intermsoftheirimportancetoagiven
criterionoccupying the level immediately above the criteria being compared.The team thought
thatknowledgetransferperformancewasthreetimesasimportantasknowledgetransfercost,and
obtainedTable3.Similarly, theybegan tocompare the importanceof criteriabelowknowledge
transferperformanceandknowledgetransfercost,andgotTable4andTable5.

Then,theteamcomparedthepreferenceofthemediaalternativestothecriteriaoccupyingthe
levelimmediatelyabovethesealternatives.Treatingsendingmemosanddescriptionsasthebase
media,whentheteamcomparedthepreferenceofthefourmediaalternativesunderthecriterionof
knowledgecompleteness,theteamthoughtthepreferenceofcreatingdiagramsandmanualswastwo
timesasmuchasthatofsendingmemosanddescriptions,thepreferenceofhiringconsultantswas
threetime,andthepreferenceofworkerrotationwaseighttimes.Underthecriterionofknowledge
completeness,theteamalsocomparedthepreferenceamongcreatingdiagramsandmanuals,hiring
consultants,andworkerrotationdirectly.TheseresultsarepresentedinTable6.Similarly,theteam
comparedthepreferenceofthemediaalternativesunderothercriteria,andgottheTable7toTable10.

The team then computed the priorities of each matrix and measured its consistency using
software,andtheresultsareshowninTable11.Forexample,accordingtoweightsofthecriteria,
theteamthoughtperformancewasmoreimportantthancost.Oncealloftherelativeweightshad
beencalculated,acompositeweightforeachalternativewasdeterminedbyaggregatingtheweights
overthehierarchyforeachalternative.Theresultswere(0.20,0.19,0.17,0.43),andworkerrotation
wasmostpreferred,whichultimatelyprovedtobethemostappropriatemedia.
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Figure 2. Hierarchy of media selection in a tunnel project

Table 3. Pairwise comparison square matrix of criteria below media selection

Knowledge transfer performance Knowledge transfer cost

Knowledgetransferperformance 1 3

Knowledgetransfercost 1/3 1

Table 4. Pairwise comparison square matrix of criteria below knowledge transfer performance

Knowledge completeness Knowledge applicability Knowledge transfer speed

Knowledgecompleteness 1 1 5

Knowledgeapplicability 1 1 5

Knowledgetransferspeed 1/5 1/5 1

Table 5. Pairwise comparison square matrix of criteria below knowledge transfer cost

Human resource cost Equipment cost

Humanresourcecost 1 1/3

Equipmentcost 3 1
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Table 6. Pairwise comparison square matrix of alternatives below knowledge completeness

Sending memos and 
descriptions

Creating diagrams 
and manuals

Hiring 
consultants

Worker 
rotation

Sendingmemosanddescriptions 1 1/2 1/3 1/8

Creatingdiagramsandmanuals 2 1 1/2 1/5

Hiringconsultants 3 2 1 1/3

Workerrotation 8 5 3 1

Table 7. Pairwise comparison square matrix of alternatives below knowledge applicability

Sending memos and 
descriptions

Creating diagrams 
and manuals

Hiring 
consultants

Worker 
rotation

Sendingmemosanddescriptions 1 1/2 1/3 1/9

Creatingdiagramsandmanuals 2 1 1/2 1/5

Hiringconsultants 3 2 1 1/3

Workerrotation 9 5 3 1

Table 8. Pairwise comparison square matrix of alternatives below knowledge transfer speed

Sending memos and 
descriptions

Creating diagrams 
and manuals

Hiring 
consultants

Worker 
rotation

Sendingmemosanddescriptions 1 3 5 7

Creatingdiagramsandmanuals 1/3 1 2 3

Hiringconsultants 1/5 1/2 1 2

Workerrotation 1/7 1/3 1/2 1

Table 9. Pairwise comparison square matrix of alternatives below human resource cost

Sending memos and 
descriptions

Creating diagrams 
and manuals

Hiring 
consultants

Worker 
rotation

Sendingmemosanddescriptions 1 2 7 8

Creatingdiagramsandmanuals 1/2 1 3 4

Hiringconsultants 1/7 1/3 1 1

Workerrotation 1/8 1/4 1 1

Table 10. Pairwise comparison square matrix of alternatives below equipment cost

Sending memos and 
descriptions

Creating diagrams 
and manuals

Hiring 
consultants

Worker 
rotation

Sendingmemosanddescriptions 1 1 5 5

Creatingdiagramsandmanuals 1 1 5 5

Hiringconsultants 1/5 1/5 1 1

Workerrotation 1/5 1/5 1 1
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Inreality,however,thecontractorselectedsendingmemosanddescriptions,creatingdiagrams
andmanuals,hiringconsultantstogivetalkstotheBostoncrews,andworkerrotationonebyone,
and the first three all failed. Fortunately, worker rotation ultimately successfully transferred the
knowledge.Thepoordecisioncausedresourcewasteandtimedelay.

Comparingthedecisionbasedonourproposeddecisionmodelwiththedecisionmadebythe
contractorinreality,wefindthatourdecisionmodeliseffectiveinmediaselectionofknowledge
transfer.Thereasonforthecontractor’spoordecisionmighthavebeenbecausethecontractordidnot
haveexplicitandcomprehensivecriteriaformediaselectionaswellasaproperevaluationmethod.
They justmadedecisionby intuitionandpaid toomuchattention tocost involved inknowledge
transfer.Iftheyweretohavehadthedecisionmodelputforwardhere,theymighthaveselectedthe
propermediaatthebeginning,whichwouldhavesavedthecontractor’smoneyandtime.

DISCUSSIoN AND CoNCLUSIoN

Globalizationstrengthenstheopportunitiesandchallengesofknowledgetransfer(Wangetal.,2017).
Asthedevelopmentofinformationandcommunicationtechnologies,mediaplayanincreasingly
importantroleinknowledgetransfer(MuhammadWasim&Ali,2017),andmoreattentionshould
bepaidtomediaselectioninknowledgetransfer.Withaviewofthesenderorrecipient,priorstudies
ofmediaselectionmainlyfocusonperformanceorcostaspectrespectivelyanddonotconsciously
payattentiontotheriskofknowledgespillover.Thus,withaviewofwholeprocessofknowledge
transfer,thispaperdevelopsacomprehensiveframeworkofmediaselectionfromtheperformance,
cost,andriskofknowledgespilloverperspectives.Inaddition,theobjectivesofperformance,cost
reduction,andriskrestraintoftenconflictwhenfirmsselectmedia inknowledge transfer.Then,
thispaperconstructsadecisionmodelbasedonAHPtoguidefirms’mediaselection.Atlast,this
paperreexaminesacasethathasbeeninvestigatedbyDavenportandPrusak(1998)toillustratethe
effectivenessofthemodelinpractice.

Theoretical Contributions
Thisstudymainlycontributesinthefollowingaspects.First,thisstudyconstructsaframeworktounify
theinfluentialtheoriesofmediachoicesanddeepentheunderstandingoftherelationshipbetween
mediaandknowledgetransfer.Althoughmediaareimportantinknowledgetransfer,existingstudies
mainlyfocusontheireffectsononedimensionofknowledgetransferobjectives.Thisstudysuggests
thatknowledgetransferisamulti-objectiveprojectanddeducesthemechanismsofmediaattributes
influencingknowledgetransferobjectivesonthebasisoftheexistingtheoriesandliterature.

Table 11. Results of priorities and consistencies

Priorities Consistency index

Criteriabelowmediaselection 0.75,0.25 0

Criteriabelowknowledgetransferperformance 0.45,0.45,0.09 0

Criteriabelowknowledgetransfercost 0.25,0.75 0

Alternativesbelowknowledgecompleteness 0.07,0.12,0.21,0.60 0.00374769

Alternativesbelowknowledgeapplicability 0.07,0.12,0.21,0.60 0.00265148

Alternativesbelowknowledgetransferspeed 0.59,0.22,0.12,0.07 0.00639507

Alternativesbelowhumanresourcecost 0.57,0.27,0.08,0.07 0.00259406

Alternativesbelowequipmentcost 0.42,0.42,0.08,0.08 0
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Second,thisstudyproposesadecisionmodeltofacilitatemediaselectioninknowledgetransfer.
Importanceofknowledgetransferobjectivesisdifferentandvariesindifferentprojects.Moreover,
influencesofdifferentmediaontheknowledgetransferobjectivesaredifferent.Thus, thisstudy
constructsahierarchyofmediaselectioninknowledgetransfertoclarifythedecisionprocessand
putsforwardadecisionmodeltoaidmediaselection.

Third,thisstudycansettlecontroversiesofmediaselectioninexistingstudies.Becauseexisting
studiesaboutmediaselectionmainlyfocusontheinfluencesofoneobjectiveofknowledgetransfer,
thepropositionsandpredictionssometimesarenotaccurate.Forinstance, ifsomemediaallcan
transferknowledge successfully, the cost and risk factors shouldbe added to explain the results
of media selection. The framework developed in this study suggests the comprehensive factors
influencingmedia selection and argues that their importancevaries in different situations.As a
result,theframeworkinthisstudyhasastrongerexplanationcapabilityandcansettlecontroversies
ofmediaselectioninexistingstudies.

Practical Implications
Inpractice,thispaperhassomemanagerialimplications.First,thispaperconstructsthecomprehensive
criteriaofmediaselection.Withthecomprehensivecriteria,firmsandmediauserscanconsideralmost
allfactorsinfluencingmediaselectionfromtheobjectiveperspective,notonlycostandbenefitbutalso
riskofknowledgespillover.Therefore,theywillnotomitimportantfactorswhenmakingdecisions.

Second,thispaperprovidesadecisionmodelbasedonthecriteriaofmediaselectionandAHP
forfirmstoselectmediaintheirknowledgetransferprojects.Thismodelisespeciallyusefulwhen
afirmfacelargeknowledgetransferprojectswithmultiplegoals.Underthiscondition,theprojects
haveasignificantinfluenceonthefirm’ssurvivalandprosperity,andthefirmshouldselectmedia
cautiously. Then, the decision model in this paper is particularly valuable for facilitating media
selectionofthiskind.

Third,firmsshouldenrichthemediausedforknowledgetransfer.Mediausersandfirmsdetermine
theimportanceoftheknowledgetransferobjectives,scorethemediaindifferentobjectives,andselect
theappropriatemediainknowledgetransfer.Ifthereareonlyafewmediaavailableformediauser
andfirms,mediausers’andfirms’mediachoicesarerestrained,whichmightharmtheknowledge
transferperformance,raisetheknowledgetransfercost,andaggravateriskofknowledgespillover.
Thus,firmsshouldtakemeasurestoaddmedia,includingtraditionalandnewmedia,toexpandthe
optionsofmediainknowledgetransfer.

Limitations and Future Research Directions
Thereareseveral research limitationsandfutureresearchdirections.First, thispaperapplies the
decisionmodeltoafinishedcase,andapplyingittoanongoingknowledgetransferprojecttotest
itseffectivenesswouldbevaluable.Second,itisinterestingtoinvestigatehowthesenderandthe
recipientbargainandcome toanagreementaboutmediaselectionsince theirobjectivesarenot
alwaysconsistent.
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