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ABSTRACT

Thisarticledescribeshowtechnology—i.e.theinfrastructureoftools,systems,platforms—enhances
knowledgetransfer.Theeffectoftoolsontherelationshipbetweenknowledgecharacteristicsand
knowledgetransfereffectivenessisunder-researched.Thisarticleattemptstoaddresstheinterplay
ofknowledgecharacteristicsandtransfer toolswithinmultinationalcorporations(MNCs).Based
onthestructuralequationmodelling,thisresearchproposesandtestsabasicmodelthatcaptures
knowledgecharacteristicsandtransfertoolsat125JapanesesubsidiariesoperatinginChina.Drawing
ontheliterature,thisarticlearguesthattheroleofknowledgecharacteristicsandtransfertoolsneed
tobeconsideredforeffectiveknowledgetransferbetweenMNCsandtheirsubsidiaries.Knowledge
characteristicsandtransfertoolsplaydifferingrolesinknowledgetransfer.Thisarticlealsoextendsthe
existingstudiesbyfocusingonknowledgecharacteristicsandtransfertoolconstructssimultaneously
inamodeltounderstandthenotionofknowledgetransfereffectivenessintheglobalbusinesscontext.
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INTRodUCTIoN

Knowledgeisrecognisedasavitalorganisationalresourcethatisattheheartofcorporatesuccess,
beitadomesticormultinational(Kogut&Zander,1992;Nonaka&Taekuchi,1995).Thesuccessful
transferofknowledgewithinoramongorganizationsisastrategicimperative(Li,2008).Knowledge
transferinglobalenvironment,particularlyinmultinationalcorporations(MNCs)isapopularareaof
research(Lu,Leung,&Koch,2006).Knowledgecanbetransferredacrossthecompaniesinvolvedin
foreigninvestment;particularlyitflowsfromMNCtoitssubsidiariesandaffiliates(Schulz&Jobe,
2001).SincelocalChinesefirmsoftenlacktechnicalandmanagerialknowledgenecessaryforglobal
competitiveness,theyattempttogetaccesstothisvaluableresource,particularlyfromWesternMNCs
(Steensma&Lyles,2000).Knowledgetransferiscriticalindevelopingandenhancingthecompetitive
advantageoffirms.Reflectingthisview,ArgoteandIngram(2000)contendthatknowledgetransfer
is a basis for competitive advantage in firms. Since knowledge resides in different individuals,
departmentsordivisions,inacompetitiveenvironment,successfultransferofknowledgewithinor
amongorganizationshelptointegrateafirm’sknowledgepools.Knowledgethatistransferredisthe
criticalcomponentofthevaluethatafirmcreates.Accordingly,knowledgetransferprovidesnew
opportunityforbetterperformanceoffirmsincompetitiveenvironment.Thishelpsustoestablishing
howknowledgetransfercontributestothecompetitivenessofthefirm.

Thisarticle,originallypublishedunderIGIGlobal’scopyrightonSeptember14,2018willproceedwithpublicationasanOpenAccess
articlestartingonJanuary13,2021inthegoldOpenAccessjournal,JournalofGlobalInformationManagement(convertedtogoldOpen

AccessJanuary1,2021),andwillbedistributedunderthetermsoftheCreativeCommonsAttributionLicense(http://creativecommons.org/
licenses/by/4.0/)whichpermitsunrestricteduse,distribution,andproductioninanymedium,providedtheauthoroftheoriginalworkand
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Knowledgetransfer isadyadicexchangeinwhichasource(MNC)transfersknowledgeand
arecipient(subsidiaries)learnsandappliesit(Koetal.,2005;Slaughter.&Kirsch,2006;Zhang
&Jasimuddin,2012).DrawingontheworkofGrant(1993)andHansenetal. (1999), thepaper
addressesknowledge transfer from theJapaneseMNCs to their subsidiaries inChina.Therehas
beenresearchontacitnessfeatureofknowledge(Polanyi,1962;Dhaanarajetal.,2004;Li,2008;
Cummings&Teng,2003;Ambronisi&Bowman,2001),Accordingtotheknowledge-basedviewof
thefirm,thedegreeoftacitnessofknowledgehasaninfluenceonknowledgetransfer.Severalauthors
(e.g.Zander&Kogut,1995;Li,2008;Cummings&Teng,2003;Dixon,2000)arguethenatureof
knowledgeaffectstheknowledgetransferbyMNCs.Dixon(2000)suggeststhatoneoftheimportant
factorsthatinfluenceinintra-firmknowledgetransferisthenatureofknowledge,especiallywhere
theknowledgehasembeddednessandtacitness.ThisviewisechoedbyCummingsandTeng(2003)
whocontendthattheknowledgecontextincludesthetransferredknowledge’sembeddednessand
articulability.Severalauthorshaveincorporatedknowledgecharacteristics,especiallytacitnessor
codifiabilityofknowledgeascontrolvariables(e.g.,Bjorkmanetal.,2004;Hansen,2002;Monteiro
etal.,2008;Persson,2006).

Similarly,theexistingliteratureonknowledgetransferinvestigatesvariousissuessurrounding
knowledgetransfertools(Gupta&Govindaranjan,2000;Storey&Barnett,2001;Earl,2000;Hansen
etal.,1999;Zhang&Jasimuddin,2012).Accordingtothetheoryofknowledgetransferstrategytwo
broaderalternativeknowledgeapproachesareavailabletouseforknowledgetransfer:personalisation
andcodificationstrategies.Personalisationstrategyisemployedwheretheknowledgeiscloselytiedto
apersonwhocreateditandissharedmainlythroughdirectface-to-facecontacts.Ontheotherhand,
codificationstrategyiseffectivewhereknowledgeiscarefullyarticulatedandstoredindatabases,
andcanbeaccessedandusedeasilybyanyonewithinthecompany.Paralleltothis,Gorovaiaand
Windsperger(2013)arguethatpersonalisationandcodificationapproachesarenotmutuallyexclusive
strategiesbutfirmstendtofavouroneovertheother.

DespitetherecentproliferationofvariouspaperssurroundingknowledgetransferbyMNCs,no
previousworkhasinvestigatedtheroleofknowledgecharacteristicsinknowledgetransferinChina
usingmediatingeffectoftransfertools.Recently,Chinaadoptedanaggressiveinvestmentpolicy
tofacilitateindustrialdevelopmentandknowledgetransfer.SinceChinalacksproductandprocess
technologyandmanagerial,technical,andmarketingskills,ithasmadeanefforttoacquireknowledge
andtechnologyfromMNCs.TherehasbeenlimitedresearchonthewayinwhichChinaacquires
or receivesknowledgefromWesternMNCs,particularlyhowaChina-basedsubsidiaryacquires
knowledgefromaJapaneseparent.Thepaperintendstoaddressfillsanimportantgapbyaddressinga
question:Howknowledgecharacteristicsinfluencetheselectionofanappropriateknowledgetransfer
tool,whichinturnfacilitatesknowledgetransferintheChinesecontext.

To thebestofourknowledge,ourstudy isoneof thefirst toconceptualizeandempirically
investigate knowledge transfer effectiveness. We begin by elaborating the basic dimensions of
knowledgecharacteristicsand transfer tools forknowledge transfer that isavailable in theextant
literature.Wethendevelopamodel,proposinghypothesestolinkknowledgecharacteristics,transfer
tools,andknowledgetransfer.ALISRELmodelisusedtostudytheselatentvariablesbasedondata
sampledfrom125JapanesefirmsoperatinginChina.Finally,managerialimplicationsarediscussed
andabriefconclusionispresented.

LITERATURE REVIEw

Researchersinglobalbusinessandinformationmanagementhaveshowninterestinvariousissues
surroundingknowledge transfer.Thissectionreviews the literature that is relevant indeveloping
aresearchmodelwhichpositsthattheknowledgecharacteristicsandthetransfertoolsemployed
facilitateorinhibitknowledgetransferfromaMNCtoasubsidiary.Theframeworkdrawsonthe
knowledgecharacteristics,knowledgetransfertools,andknowledgetransfer.
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Knowledge Characteristics
Thereismuchdebateoverknowledgecharacteristics,arisingfromtheearlydistinctionsmadebetween
tacitandexplicitknowledge(Polanyi,1966;King(2006).Knowledgecharacteristics,asageneral
concept,reflecttheaccessibilityorunderstandingofknowledge,descriptions,orskills(Jasimuddin
etal.,2012).Severalresearchers(e.g.Hendriks,1999;Huber,2001;Hislop,2002;Kalling,2003;
Jasimuddinetal.,2005)arguedthatknowledgecharacteristics(e.g.complexityandambiguity)have
agreatinfluenceontheknowledgetransferprocess.

Thepaperaddressesthefundamentalissuesofknowledgethatfacilitateorinhibitknowledge
transferininternationalsubsidiariesfromtheknowledge-basedviewofthefirm.Themainconcernof
theknowledge-basedviewofthefirmistoidentifykeyfeaturesofknowledgetoknowledgetransfer.
Therelevant literaturehasprovidedsufficientsupport for thefact thatknowledgecharacteristics
influence knowledge flows in one way or another (Mikhailovich & Mustafa, 2011; Zhang &
Jasimuddin,2012).Dixon(2000),forexample,identifiesseveralfactorsthatinfluenceknowledge
transfer,includingthenatureofknowledge.ZanderandKogut(1995)aremainlyconcernedwith
theinfluencesonknowledgetransferfromtheknowledgecharacteristicperspective.Baughnetal.
(1997)pointoutthatthekeyinfluencingfactorsforknowledgetransferincludethelearningabilityand
absorptiveabilityofthereceiver,knowledgetacitnessandknowledgeembeddedness,etc.Asnoted
earlier,Simonin(1999)examinestheroleplayedbythecasuallyambiguousnatureofknowledgein
knowledgetransferbetweenstrategicalliancepartners.Similarly,Li(2008)suggeststhatknowledge
characteristicsaffecttheknowledgetransferamongorganisationsinstrategicalliances.

Thepreviousresearchmostlyfocusesontheknowledgetypology,thatis,thedichotomybetween
tactandexplicitknowledge(StoreyandBarnett,2001;Alavi&Leidner,2001;Huber,2001;Carbonara,
2005;Jasimuddinetal,2005;Ambronisi&Bowman,2001).Knowledgecanbecharacterisedalong
variousdimensionsusingdifferentterms(Foss&Mahnke,2003).Afewpriorstudieshavefocused
onknowledgecharacteristics(e.g.Zander&Kogut,1995;Li,2008;Cummings&Teng,2003)while
discussingthedeterminantsofknowledgetransfer.

Dixon(2000)identifiesthreefeaturesofknowledge:knowledgeembeddedness,tacitnessand
complexity.Similarly,CummingsandTeng(2003)explainembeddednessandarticulabilityofthe
transferredknowledgeastheknowledgecharacteristics.Paralleltothis,others(e.g.,Simonin,1999)
indicate thatknowledgetransferdependsontheknowledgecharacteristicssuchascomplexityof
knowledge being transferred. Likewise, Baughn et al. (2001) point out knowledge tacitness and
knowledgedepth(thedegreeofembeddednessofknowledge)etcasprincipalfeaturesofknowledge.

Knowledge Transfer Tools
Knowledgecharacteristicsdictatehowknowledgewillbetransferred(i.e.,mechanismsofknowledge
transfer)andeventuallyaffecttheefficiencyandeffectivenessofknowledgetransferinanorganisation.
Hislop(2002,p.166)contendedthat‘differentfeaturesofknowledge(e.g.tacitness)significantly
influencethewaysinwhichtheknowledgetransfercantakeplace’.Organisationalknowledgecannot
betransferredwithouttheemploymentofatransmissiontool.Knowledgetransfertoolsplayacrucial
roleinknowledgetransfer.AtransmissiontoolisidentifiedaskeytoMNCknowledgetransfer(Bartlett
&Ghoshal,1989).Forthepurposeofthepresentstudy,aknowledgetransfertoolcanbedefined
asthetransmissionmediathatisusedfortransferringideasandknowledgebetweenaMNCandits
subsidiaries.Thetermstools,mechanisms,medium,approach,andmeansareusedinterchangeably.
MNCsrelyonvarioustoolstoensuretheeffectivetransferofknowledge.Itisinterestingtoexplore
thevariousmediadevisedbyMNCstotransfertheirknowledgetothehostcountryoperationsand
toseehowthisisputintopracticaluse(Hong&Nguyen,2009;Inkpen&Dinur,1998).

Therearevarioustoolsthatexistfortransferringknowledgefromonefirmtoanother(Easterby-
Smithetal.,2008).Previousresearchhasalmostexclusivelyfocusedonthemechanismsusedin
knowledgetransfer(Hansenetal.,1999;Earl,2000;Jasimuddinetal.,2012).Scholarshaveclassified
knowledgetransfermediainmanydifferentways.Someexamplesofknowledgetransfertoolsinclude



Journal of Global Information Management
Volume 27 • Issue 1 • January-March 2019

168

training,observationofexperts,toolingassemblylinelayouts,trainingsubsidiaryemployees,planned
socialisingactivities, transferringexperiencedpersonnel,andprovidingdocuments,blueprintsor
hardware, routines andmeetings (Thomas-Hant et al., 2003;Birkinshawet. al., 2002;Argote&
Ingram,2000).

However,thereisalackofacomprehensiveunderstandingofhowknowledgegetstransferredfrom
aknowledgecharacteristicsperspective(Goh(2002;Deckeretal.,2009).Thereisnoconsensusonthe
appropriatechannelstotransferknowledge.Oneofthefactorsthathasbeensuggestedasimportant
indetermininganappropriate tool is the typeknowledgebeing transferred (Deckeretal.,2009;
Jasimuddinetal,2014).Organizationsneedtorecognizetheknowledgecharacteristicsatthetime
ofknowledgetransfer,anddevelopsupportstructuresthatpromoteknowledgetransfer(Goh,2002).

Ccontemporary literature suggests that the knowledge transfer mechanisms consist of two
dominantgroupsbasedonthetacit-explicitdichotomy.Accordingtoscholars(e.g.,Ambos&Ambos,
2009;Schulz&Jobe,2001;Hansenetal.,1999),themechanismsarebroadlyclassifiedintotwo
categories:thetechnology-drivenapproachandthepeople-focusedapproach.Althoughtherehasbeen
adebatewhetherthetwomechanismsaresubstitutesorcomplements,thereisageneralconsensus
thatbothare instrumental in transferringknowledgewithin theMNC(Ambos&Ambos,2009).
BuckelyandCarter(2004)arguethatthevarietyofmeansbywhichknowledgecanbetransferred
mightbeclassified in threebroadforms:personalcommunication(talking,meeting,emailetc.),
codifiedcommunication(report,drawingsetc.)andembodiedtransfer(e.g.,asproductorequipment).

Communicationstheory(Daft&Lengel,1986;Kroneetal.,1987),suggeststhattransmission
channelscanbebothformalandinformal.Deckeretal(2009)contendthatknowledgetransferusing
toolscanusebothformalandinformaltransferchannels,Knowledgetransferchannelscanbeinformal
orformal,personalorimpersonal(Karlsen&Gottschalk,2003).Others(e.g.,Inkpen&Dinur,1998)
suggesttheformalandinformalsharingofmeaningfulandtimelyinformationreflectsthequality
ofinter-partnercommunications.Paralleltothis,Panetal.(2007)alsoclassifyknowledge-transfer
channelsintoformalandinformalmechanisms.Inthiscontext,SammarraandBiggiero(2008)suggest
thatdifferentmechanismsareavailableinsupportingbothformalandinformalinteractionsbetween
aMNCanditssubsidiaryinordertotransferknowledgeofdifferentcharacteristics.

Inthisregardscholarsarguethateffectiveknowledgetransferisdependent,inpart,onrepeatedly
usingacombinationsoftoolsratherthanrelyingontheuseofasinglemechanism(Argote&Ingram,
2000;Slaughter&Kirsch,2006).Thereisno‘onesizefitsall’approachwhenitcomestoadopting
themosteffectivetooltotransferknowledgeatMNC.Reflectingthisview,Hansenetal,(1999)
suggesttheuseofmorethanonetypeofknowledgetransfertoolandcautionagainsttheuseofa
singletoolonly.Someorganizationsmayuseadominantlypersonalisationapproach,whileothers
mayfinditimpossibletoignorethetechnicalaspectofknowledgetransfer(Hansenetal.,1999).
Accordingly,transmissionchannelsarerepresentedintermsoftwoapproaches:formal(viz.,formal
integrativemechanisms)andinformal(viz.,corporatesocialisationmechanisms).Intheinterestof
expandingourunderstandingoftheknowledgetransfertools,themechanismsthatarediscussedinthis
studyaregroupedunderthreecategories,Fromthediversityoftheknowledgetransfermediawhich
includetechnologyfocused(formal)tools,humanfocused(formal)tools,andnon-official(informal)
mechanisms.Firstly,focusingonknowledge-as-a-categoryasmentionedearlier,twoverydifferent
mechanismshaveemerged,i.e.,technologyfocused(formal)tools,humanfocused(formal)toolsin
ordertoformallytransferknowledge.Again,thereisaneedtohaveanothertypeofmechanismto
facilitateknowledgetransferinaninformalenvironmentwhatwecallnon-officialtools,depending
onthelevelofsocialtiesandtrust.Theclassicalexamplesoftheinformalmechanismsofknowledge
transferareunscheduledmeetings,informalgatherings,andcoffeebreakconversations.

Knowledge Transfer Effectiveness
Knowledge transfer ranks as one of the top activities in the hierarchy of organizational tasks.
Knowledgetransferiscriticalinenhancingthecompetitiveadvantageoffirms(Li,2008).Knowledge
transferisdefinedastheprocessbywhichknowledgeflowsfromknowledgesourcestoknowledge
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recipients(Deckeretal.,2009).Knowledgetransfercanincludetheexchangeofproductandprocess
technology,orthetransferofmanagerial,technicalandmarketingskillsthroughvarioustools(Giroud,
2000).Knowledgetransferfacilitatestheavailabilityofpotentiallyusefulknow-how,whichinvolves
adyadicrelationshipbetweenthesource(i.e.,MNC)andtherecipient(i.e.,subsidiaries)(Danis&
Shipilov2012).

Forthepurposeofthestudy,knowledgetransfereffectivenessisdefinedastheleveloftransferring
necessaryknowledge,technologyandknow-howfromaMNCtoitssubsidiary,usinganappropriate
transfertoolthatcanaugmentorganizationalefficiencyintermsofabsorptivecapability,performance
and quality improvement. Knowledge transfer effectiveness is measured by “employee’s quality
improvement”,“knowledgesharingculture”,“activeparticipation”,andsoon.Theseitemsreflect
thesuccessfulknowledgetransfer,whichinturncreatevaluetothefirm’scompetitiveness.Fromthis
workingdefinition,wecanseethatknowledgecharacteristicsinfluencetheselectionofanappropriate
transfertoolthatfacilitateseffectivetransferofknowledgewhichhelpsorganisationalmembersto
takepurposefulactionsanddecisions(Machlup,1980;Jasimuddin,2005HIICs).

However, empirical studies on knowledge transfer effectiveness in MNCs have focused on
variousissuesincludingthecharacteristicsoforganisationalknowledgeatMNCs(Zander&Kogut,
1995;Szulanski,1996;Simonin,2004),knowledgeactors(Lyles&Salk,1996;Szulanski,1996;
Gupta&Govindarajan,2000),knowledgetransfertoolsusedbyMNCs(Szulanski,1996;Simonin,
1999;Bresmanetal.,1999;Gupta&Govindarajan,2000),etc.Specifically,thecharacteristicsof
organisational knowledge and knowledge transfer tools are important components of knowledge
transferatMNCs(Buckleyetal.,2009;Jasimuddinetal.,2006;Jasimuddinetal.,2012).

RESEARCH ModEL ANd HyPoTHESES dEVELoPMENT

Hereweproposearesearchmodelwhichposits thatknowledgecharacteristicsandtransfertools
facilitateknowledgetransferbetweenJapaneseMNEsandtheirsubsidiariesbasedinChina.Figure
1displays the researchmodel thatguides theexecutionof the study.The theoretical framework
suggestedinthisstudydrawsontheknowledgecharacteristicsandthetransfertoolsemployed,and
their relationship to knowledge transfer effectiveness. In addition, potential casual relationships
betweenknowledgecharacteristicsandtransfertoolsarealsoexplored.Thisstudysetsouteleven
hypothesesandteststhemempirically.

Knowledge Characteristics
Drawing on from the existing literature, three constructs surrounding knowledge characteristics
are developed for this research: knowledge articulability, knowledge tacitness, and knowledge
embeddedness. Articulability, tacitness, and embeddedness seem to reflect the accessibility of
knowledge.Knowledgecharacteristicshavemostlybeenexaminedinrelationtoknowledgetransfer
(Michailova&Mustaffa,2011).Sincetheimpactofknowledgecharacteristicsonknowledgetransfer
cannotbeignored,empiricalstudiesarguethatthesuccessfultransferofknowledgeinMNCsdepends
onthefeaturesofthatknowledge(Zander&Kogut,1995;Szulanski,1996;Simonin,1999;Dixon,
2000).ZanderandKogut(1995)examinetheinfluencesofknowledgetransferfromtheknowledge
characteristicperspective.Fromtheknowledgecharacteristicsperspective,orgnisationalknowledge
canbeclassifiedbasedonthreeconstructs,namelyknowledgearticulability,knowledgetacitness,
andknowledgeembeddedness.Wegenerallytheorizeknowledgearticulability,knowledgetacitness,
andknowledgeembeddednessasknowledgecharacteristics.

Knowledge Articulability
Animportantdifferentiationcriterionwhichseemssuitabletodiscussaboutknowledgecharacteristics
is knowledge articulability. Knowledge articulability is identified in the literature as critical for
theknowledgetransferprocesses(Cummings&Teng,2003;Decker,Landaeta&Kotnour,2009).
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Articulabilityreferstotheextenttowhichknowledgecanbeverbalised,written,drawnorotherwise
articulated(Bresmanetal.,1999).Severalstudieshavere-lableditinvariousways:articulability
(Hokanson & Nobel, 2000), demonstrability (Sunaoshi, Kotabe, & Murray, 2005), teachability,
(Riusala & Smale, 2007) of knowledge- all of them referring to the extent knowledge can be
transformedintoanarticulatedformtobearticulatable.

Cowan, David and Foray (2000) discuss knowledge articulability labelling articulated (and
thereforecodified),unarticulatedandunarticulable.Highlytacitknowledgeisgenerallynotvery
articulated,whileexplicitknowledgeisarticulated(Li,2008).Nonaka(1994)arguesthatknowledge
ofrationalitytendstobeexplicit,metaphysical,andobjective.Suchknowledgeistreatedascodifiable
inrelativelyeasytoretrieve(Michailova&Mustaffa,2011).Knowledgearticulabilityoftenaffects
knowledgetransfersuccess.Inthisregard,CummingsandTeng(2003)statethatthereisapositive
relationship between the degree to which knowledge is articulated and the accomplishment of
knowledgetransfer.Itisarguedthattheextentofknowledgetransferbetweenamultinationalcompany
anditssubsidiariesincreasesasknowledgearticulabilityincreasesBasedonthisargumentwehave
formulatedthefollowinghypothesis:

Hypothesis 1 (H1): The greater the degree of knowledge articulability, the higher the level of
knowledgetransferbetweenamultinationalcompanyanditssubsidiary.

Knowledge Tacitness
KnowledgeinMNCscanappearsomewhattacit(Marshall,Nguyen&Bryant,2005;Hong&Nguyen,
2009).Hedlund(1994)definestacitknowledgeasnon-verbalisedandintuitive,whichdependson
theexperienceoftheindividual.Paralleltothis,Nonaka(1994)statesthatknowledgeofexperience

Figure 1. A framework linking knowledge characteristics to knowledge trasfer effectiveness
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tendstobetacit,physical,andsubjective.Examplesoftacitknowledgeincludebeliefsandemotions
(Nonaka&Takeuchi,1995),personalskillsandacquiredknowledge(Bennett&Gabriel,1999),
and personal expertise, insights, and intuitions (Nonaka & Konno, 1998). Several scholars have
acknowledgedthecriticalityoftacitness(Simonin,2004;Kogut&Zander,1992;Zander&Kogut,
1995),ambiguity(Simonin,1999;vonHippel,1994;Kogut&Zander,1992,1993;Szulanski,1995).
Inthisregard,BuchelandRaub(2001)maintainthattacitknowledgeisambiguousasaresultofthe
diverseinterpretationsofthemembersofanorganisation.

Fewhaveexaminedempiricallyitsexactimportanceinlightofotherkeytheoreticalconstructs
related to knowledge transfer (Simonin, 1999; Simonin, 2004). Since tacit knowledge is sticky
(Szulanski,1996),itisdifficulttoformaliseandtransfer.Similarly,otherauthors(e.g.,Bresmanet
al.,1999;Nonaka,1994)contendthattacitknowledgeisnoteasytoexpress,andtherebythetransfer
ofsuchknowledgeislimited.Reflectingwiththisview,NielsenandNielsen(2009)pointoutthat
tacitnessisnegativelyrelatedtolearningasitimpedestherelativecapacitytotransferknowledge.
Themoretacitthepartner’sknowledge,thegreaterthedegreeofknowledgetransfer.Itisarguedthat
theextentofknowledgetransferbetweenamultinationalcompanyanditssubsidiariesincreasesas
knowledgetacitnessdecreases.Thisleadsustooursecondhypothesis:

Hypothesis 2 (H2):Thegreaterthedegreeofknowledgetacitness,thelowerthelevelofknowledge
transferbetweenamultinationalcompanyanditssubsidiary.

Knowledge Embeddedness
Another inherent feature of knowledge is its embeddedness which is critical for the knowledge
transferprocesses(vonHippel,1994;Szulanski,1995;Decker,Landaeta,&Kotnour,2009).Blackler
(1995)definesembeddedknowledgeastheknowledgeresidinginthesystematicroutinesofafirm;
addingsuchknowledgeisthesystematicrelationshipbetweentechnology,roles,formalprocedures
andemergentroutines.Knowledgeiscontextuallyembeddedintheworkenvironment(Demirbag
etal.,2007).KnowledgeinMNCscanappearsomewhatsociallyembeddedinthehomecountry
environment (Hong&Nguyen,2009;Lam,1997).The fact thatknowledge isdeeplyembedded
withinandinseparablefrompracticesandactivitiesthatpeopleundertake.

Knowledgeisembeddedinvalues,actions,practicesandbehaviorsandisnotreadilyaccessible,
availableandtransferable(Michailova&Mustaffa,2011).Knowledgeisembeddedinstandardized
procedures(Martin&Salmon,2003).Forexample,managementandmarketingskillsareembedded
andarenoteasilycodifiedinformulasormanuals(Zander&Kogut,1995).

KnowledgeinMNCsappearstobelocallyembeddedinthetechnicalandsocialenvironments
inorganizations(Hsiaoetal.,2006).KnowledgeinMNcsisdiverseandcontextuallyembeddedin
MNCstotransferthelocalenvironment(Hong&Nguyen,2009).Paralleltothis,Cummingsand
Teng(2003)argue thatknowledgecanbeembedded inmanydifferentstructuralelementsofan
organisation,suchasinthetechnicaltools,theroutinesandsystemsusedbytheorganisation,aswell
asinthenetworksformedbetweenandamongtheseelements(Argote&Ingram,2000).

Since scholars (e.g.Hendriks, 1999;Huber, 2001;Hislop,2002;Kalling,2003; Jasimuddin
etal.,2005)believethattheembeddedfeatureofknowledgehasagreatimpactontheknowledge
transferprocess.Suchcharacteristicalsodictatehowsuchknowledgewillbetransferred(i.e.tools),
whicheventuallyaffecttheeffectivenessofknowledgetransferinanorganisation.Thetransferof
embeddedknowledgeisgenerallycomplicated.CummingsandTeng(2003)supportthis,arguing
thatknowledgeishardtobetransferredbecauseitisembeddedinorganisationalroutineswithina
specificcontext.Thetransferofhighlyembeddedknowledgeisexpectedtobemoredifficultthan
thetransferoflessembeddedknowledge.Itisarguedthattheextentofknowledgetransferdecreases
asknowledgeembeddednessincreases.Hence,thefollowinghypothesisisproposed:
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Hypothesis 3 (H3):Thegreater thedegreeofknowledge embeddedness, the lower the level of
knowledgetransferbetweenamultinationalcompanyanditssubsidiary.

Knowledge Transfer Tools
Threeknowledgetransfertoolsareusedintheproposedmodel.Itistobenotedthattheprimaryfactors
that influencethechoiceofknowledgetransfer toolsareknowledgecharacteristics.Accordingly,
multiple tools may be used simultaneously, and are adopted by MNCs according to knowledge
characteristics(Buckely&Carter,2004).Theknowledgetransfertoolsalsohavemediatingeffects
onthelinkagebetweenthethreeknowledgecharacteristics(i.e.,knowledgearticulability,knowledge
tacitness,andknowledgeembeddedness)andknowledgetransfer.

Technology Focused Tools of Knowledge Transfer
Technologyreferstotheinfrastructureoftools,systems,platforms,andautomatedsolutionsthat
enhancesthetransferofarticulatedknowledge(Chongetal,2010).Organizationsneedtorecognize
thedifferencesbetweentacitandexplicitknowledgetransfer,anddevelopsupportstructuresthat
promotethetransferofbothtypesofknowledge(Goh,2002;Deckeretal.,2009).Somecompanies
focusheavilyontheuseofpeople-to-documentsmethodsofknowledgetransfer.Often,thismethod
isusedwhenemployeesofacompanyrelymainlyonexplicitknowledgetoaccomplishtheirtasks.
ITartefactsplayagreatroleincodifyingandstoringinformationindatabases,whereaswhereitcan
beaccessedandusedbyanyoneintheorganization.

The technology-driven tools represent transfers of explicit knowledge using technology. In
order to build explicit knowledge transfer capabilities, a MNC has a comprehensive technology
infrastructure.(Ryanetal.,2010).Avarietyoftoolsareavailablebywhicharticulatedknowledge
canbe transferredsuchasemail, reports,drawingsetc.byusing technology (Buckely&Carter,
2004).Moreover,avarietyofothercomputer-mediatedmechanisms,includingInstantMessagingand
electronicbulletinboards,areemployedtomanageknowledgethatisarticulable.Explicitknowledge
ishighlycodifiedand is transmittable in formal,systematic language(Polanyi,1966;Nonaka&
Takeuchi,1995).Explicitknowledgeismoreeasilytransferredthroughtechnology-driven,structured
processes(Decker,etal(2009).

During thepast decade,MNCs investedheavily in such technology to increase their use in
transferringarticulatedknowledge.It isappropriatefororganisationstouseanICTtool,suchas
LotusNotes,knowledgerepositories,databases,electronicbulletinboards,intranetsandemailfor
knowledgetransfer.Asknowledgearticulabilityandtechnologyfocusedtoolsarerelated,technology
couldplayacentralroleinthetransferofarticulatedknowledgeofanorganisation..Basedonthis,
weproposethefollowinghypotheses:

Hypothesis 4a (H4a):Knowledgearticulabilityispositivelyrelatedtoaformaltechnologyfocused
toolinknowledgetransferbetweenaMNCanditssubsidiary.

Hypothesis 4b (H4b): The more a MNC employs a formal technology focused tool to transfer
articulatedknowledge,thegreaterthelevelofknowledgetransferbetweenthem.

People Focused Tools of Knowledge Transfer
MNCsfacecriticalchallengestotransferitscomplexandsociallyembeddedknowledge(Hong&
Nguyen,2009;Blackler,1995;Szulanski,2005).Tacitknowledgeisgenerallypersonalandmore
complex.Itstransferoftenrequiresmoreinterpersonalmeans,usingprocessesthatarelessstructured
(Deckeretal.,2009).Tacitknowledge isabstractandcanbecommunicatedonly throughactive
involvementofthemanager(mentor)(Polanyi,1966;Nonaka&Takeuchi,1995).Tacitknowledge
residesinthehumanbrain,andmaybeambiguous,whichrequiresmoreinterpretation.Guptaand



Journal of Global Information Management
Volume 27 • Issue 1 • January-March 2019

173

Govindaranjan(2000)suggestthattheabilitytotransfertacitknowledgerequiresrichtransmission
channels,suchasface-to-facecommunicationandthetransferofexperts.

Hong,andNguyen(2009)exploredifferentmechanismsadoptedbyMNCstotransferembedded
knowledge.People-to-peoplemethodsoftransferareeffectiveattransferringknowledgethatcannot
be easily codified (Jasimuddin 2014). Typical processes include brainstorming and face-to-face
conversations(Hansenetal,1999).

Itisimpossibletotransferknowledgethatisembeddedwithoutdirectinteraction.Hence,F-2-F
conversationistheeffectivewaytotransfersuchknowledge.Conversationsandthemovementof
peopleareefficientmechanisms,whicharelabeledhumandriventools,forformallysharingtacit
knowledge.Thewaysthroughwhichsuchknowledgecanbetransferredisthroughsoftmechanisms.
Themostpowerful [effective]mechanismofknowledge transferseemstobeformalface-to-face
interaction.Paralleltothis,severalotherscholars(e.g.,Lam,1997;Storey&Barnett,2001)suggest
activedirectcommunicationbetweenindividualsasameansofsharingtacitandembeddedknowledge.
That is, the transferofanexpert fromoneunit toanother isanefficientmechanismforsharing
tacitandembeddedknowledge.Weexpect that therelationshipbetweenhumandriventoolsand
knowledgetransferwillholdforbothtacitandembeddedknowledge.So,thefollowinghypotheses
canbeproposed:

Hypothesis 5a (H5a):Knowledgetacitnessispositivelyrelatedtoaformalhumandriventoolin
knowledgetransferbetweenaMNCanditssubsidiary.

Hypothesis 5b (H5b):Knowledgeembeddednessispositivelyrelatedtoaformalhumandriventool
inknowledgetransferbetweenthem.

Hypothesis 5c (H5c):ThemoreaMNCemploysaformalhumandriventooltotransfertacitand
embeddedknowledgethegreaterthelevelofknowledgetransferbetweenthem.

Non-official Tools of Knowledge Transfer
Whileconsideringnon-officialtools,theemphasisistosharetacitandembeddedknowledgebetween
individualsinaninformalmanner.Non-officialhumantechnologyisorganisedvoluntarilybythose
whohavethesamefeelingorcommoninterest(Guan,2005).Acultureallowingpeopletotalkwhile
usingwatercoolersorinplacesliketalkrooms,andpicnicsisanexampleofnon-officialmechanisms
totransfertacitandembeddedknowledge(Davenport&Prusak,1998).

Knowledgethatisembeddeddoesnotalwaysremainembedded;alargeportionofsuchknowledge
isarticulatedinsomewayandsubsequentlystoredforfutureusesothatitbecomeseasiertotransfer
anduse.Somescholars(e.g.,Argote&Ingram,2000)identifyothermechanismsfortransferring
suchknowledge.Theseincludestories,theobservationandperformanceofanexpert,andfeedback
sessions.Weexpecttherelationshipbetweennon-officialmechanismandeffectivenessknowledge
transfer will hold for both tacit and embedded knowledge. Based on these arguments, we have
formulatedthefollowinghypotheses:

Hypothesis 6a (H6a):Knowledgetacitnessispositivelyrelatedtoanon-officialtoolinknowledge
transferbetweenaMNCanditssubsidiary.

Hypothesis 6b (H6b): Knowledge embeddedness is positively related to a non-official tool in
knowledgetransferbetweenthem.

Hypothesis 6c (H6c):ThemoreaMNCemploysnon-officialtoolstotransfertacitandembedded
knowledge,thegreaterthelevelofknowledgetransferbetweenitandapartner.

Hence, we develop a model to investigate the linkages and impact between knowledge
characteristics and transfer tools on knowledge transfer effectiveness using structural equation
modeling.Hence,allofthemhavebothadirectandindirecteffectonknowledgetransfereffectiveness.
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RESEARCH METHodoLoGy

Research design
Ourresearchusesasurveyquestionnairefordatacollection,throughwhichweexaminedtheresearch
modelandhypothesesusingLISREL8.5technique.Thestructuralequationmodeling(SEM)approach
isamultivariatestatisticaltechniquefortestingstructuraltheory(Tan,2001).TheSEMtechnique
byutilising themaximumlikelihoodmethodexamines the relationshipsbetweenconstructs,and
determinesthepredictivepowerofthemodelforJapanesesubsidiariesinChina.TheSEMapproach
allowsustoexaminecomplexmodelswithseveralindependentvariablescollectively(Gefenetal.,
2000).

Research Setting
Aspartof itseconomic reforms,Chinaadopteda favorable foreign investmentstrategy inorder
to facilitate industrialmodernization andknowledge transfer.Knowledge transfer byMNCs is a
particularlycrucialphenomenon inhosteconomiessuchasChina(Park&Ghauri,2011).Since
Chinalacksknowledgeandtechnology,MNCsareasourcefromwhichitcanenrichitsknowledge
andtechnologybase(Steensma&Lyles,2000).TheinflowofknowledgefromtheMNCstotheir
subsidiariesisseenasavaluablewaytodevelopChina’sownknowledgebase(Sumelius&Sarala,
2008).ThisstudysurveyedasampleofJapaneseMNCsinvestingandoperatinginaChineseindustrial
zone.TherearefourreasonsforundertakingresearchintheChinesecontext:

1. Chinaistheleadingforeigninvestmentrecipientintheworld(LiandPark,2006);
2. Japanesefirmsareitssecondlargestforeigninvestor.
3. ChinaisgeographicallyclosetoJapanandisthesecond-largesteconomyintheworld(Luo,

Luo,&Liu,2008):
4. Thecompaniesinthisstudyhadinplacestrategiestopromotelearningandthesharingmanagerial,

marketing,technicalknow-how.

data Collection
This study surveyeda sampleof125 subsidiariesof JapaneseMNCsoperating inChina.These
companieswere inmanufacturingor service industries,havingminimum200employees.These
companieshadatleast1millionRMBasregisteredcapitalandwerewholly(subsidiaries)orpartially
owned(jointventure)byJapanesecompanies,whosestrategiesweretopromotelearningandshare
knowledge.

Thisstudyusedaquestionnaire,whichwasadministeredthroughthemail.Thequestionnaire
wasdesignedtoobtainthedatarequiredandtestedtoensurethatthesurveyformwasasuitable
instrument.Moreover,thequestionnairewaspilotedusing20respondentsfromsubsidiaryfirmsto
increasetheclarityofthequestionsandtoavoidinterpretationerrors.Thequestionnairewastranslated
andback-translatedtoensurethattheChinesetranslationaccuratelyreflectedthemeaningofthe
Englishversion,therebyreducingcomprehensionproblems(Sperberetal.,1994).

Thequestionnairesweremaileddirectlytoappropriateexecutives,whowererequestedtotask
arespondenttocompletethesurveywhohadthemostknowledgeabouttheoperationalinteractions
betweentheMNCanditssubsidiary.Aletterwasattachedexplainingthepurposeofthequestionnaire.
Eachcompanyreceivedonequestionnairetoanswer.Multiplefollow-upphonecallsandemailswere
usedtoencouragethetargetedindividualstorespond.Atotalof169surveyformswerecirculatedand
afteronefollow-upletter,145surveyswerereturned.Ofthese20weredroppedbecauseofmissing
data,and125questionnaireswerevalidforanalysis.Theresponsereturnratewas73.97percent.

It is important to testpotentialnon-responsebias,whichwasassessedusingArmstrongand
Overton’s(1977)procedure.Sincethelaterespondersarearguedtoberepresentativeofnon-responders
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(Churchill,1979),thet-testswasperformedintermsofindustry,registeredcapital,salesrevenue,
andnumberofemployees.Therewerenosignificantdifferences(p<.05)intermsofanyitem,which
suggestthatnon-responsebiaswasnotaprobleminthisstudy.Henceoursamplewasrepresentative
ofthepopulationsatisfyingourcriteria.

Sample description
Allrespondentshadsimilarbackgroundsandwerelikelytoparticipateinknowledgesharingactivities
intheirfirm.Mostrespondentswereuniversityeducated(69.1%),male(74.4%),andinthe40and
aboveagegroup(79.2%).Thestudyparticularlytargetedthemiddleandtopmanagementpersonnel
wit89.6%oftherespondentsbeingmid-rankingmanagersortechnicalsupervisorswhiletheremainder
wereseniorexecutives(10.4%).

Intotal,55(68.0%)ofthecompanieswereinthemanufacturingsector.Thesizeofthecompanies
theyworkedinrangedfrom200-500employees(68.8%)toover500(31.2%).Thecompaniesunder
studyrangedfromlessthan10millionRMBto50millionRMBinregisteredcapital.

Survey Instrument
Thequestionnaireconcentratedonrelevantquestionsandissuessurroundingknowledgetransfer,
which drew on other studies on knowledge management, information systems and international
business.Thatis,mostofthemeasurementitemsofthevariableswereadoptedfromtheexisting
scales.Followingthiseffort,multipleindicators(observeditems)ofallconstructs(latentvariables)
ofinterestweredevelopedsoastoaddresstheresearchquestions.Thelatentvariablesinthemodel
weremeasuredbymultipleindicators.Theuseofmultiple-itemmeasuresenhancesconfidencethat
themeasurementoftheresearchconstructwillbeconsistent(Churchill,1979).

In thisstudy,allmeasureswereassessedviaaseven-point intervalscale rangingfrom‘1=
stronglydisagree’to‘7+stronglyagree’.Thisformatwasusedforallthescalesdescribedbelow.
Thefinalversionofthequestionnairecontained30itemsaboutknowledgecharacteristics,knowledge
transfermechanisms,andknowledgetransfer,plus11itemsforbackgroundinformation.Tables1
and2identifydescriptivestatisticsalongwiththeitemsusedineachconstruct,Cronbach’salpha
andthecompositereliability.

Knowledge Characteristics
Asmentionedearlier,knowledgecharacteristicsconsistofthreedimensions:knowledgearticulability,
knowledgetacitness,andknowledgeembeddedness.Itemsabouteachdimensionrelatingtoknowledge
characteristics included four items to measure knowledge articulability, four items to measure
knowledgetacitness,andfouritemstomeasureknowledgeembeddedness.

Knowledge Articulability
Severalstudies(e.g.,Cummings&Teng,2003;Simonin,1999;Dixon,2000;Simonin,2004)indicate
theexistenceofanimportantunderlyinglatentconstruct-knowledgearticulability–thatneedsto
beexplicitlyrecognisedandintegratedinresearchundertakings.Articulabilityreferstotheextent
to which knowledge can be verbalised, written, drawn or otherwise articulated (Bresman et al.,
1999).Previousstudies(e.g.,Simonin,1999;Dixon,2000;Cummings&Teng,2003)haveapplied
differentwaystomeasureknowledgearticulability.DavidandForay(2000)discussedknowledge
articulabilitylabellingarticulated(andthereforecodified),unarticulatedandunarticulable.Weused
afour-itemscaletomeasureknowledgearticulability.Forthisresearch,itemswereadaptedfrom
theworkofBockandKim(2002)andSchulzandJobe(2001),whichincludedknowledgelearntby
readingdocuments,knowledgelearntbytalkingtopersonnel,knowledgelearntthrougheducation
andtraining,andknowledgelearntbypropermentoring(compositereliability=0.66).
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Knowledge Tacitness
Thedegreeoftacitnessisanappropriatecriterionforunderstandingthefeatureoforganisational
knowledge.Highlytacitknowledgeisgenerallynoteasilyarticulated,whileexplicitknowledgeis
articulated(Li,2008).Knowledgetacitnesswasassessedusingafour-itemscale(compositereliability
=0.61).Itemsincludedcodifiability,teachability,complexity,andambiguity,whichwereadapted
fromKogutandZander(1992).

Knowledge Embeddedness
There are different instruments tomeasure knowledge embeddedness (Hedlund, 1994; Kogut&
Zander,1992;Argote&Ingram,2000;Mcdermott&O’Dell,2001).Knowledgeembeddednesswas
alsooperationalisedusingafour-itemscale,followingthemeasuresusedinearlierresearch.Items
includedtheknowledgeembeddedinpersonnel,knowledgeembeddedintools,knowledgeembedded
inrulesandpractices,andknowledgeembeddedinnetworks;allofwhichareusedinourmodel
(compositereliability=0.75).

Knowledge Transfer Tools
Knowledgetransfertoolsconsistofthethreeformsofmechanisms:technologydriventools(four
items),humanfocusedtools(fiveitems),andnon-officialhuman-technologyinteraction(twoitems).

Technology Focused Tools of Knowledge Transfer
Thefouritemswereusedtocapturehardmechanismmeasures.Theoperationalizationofthisconstruct
wasadoptedfromAmbosandAmbos(2009),andfouritemswereusedtomeasurethetechnology
focusedtool.Theseincludeddocumentexchange,toolstomapknowledge,teamcollaborationtools
(electronicbulletinboard),andrepositoriesofbestpractices(jobmanuals)(compositereliability=
0.73).

Human Driven Tools of Knowledge Transfer
Weusedafive-itemscaletomeasurehumandriventool,followingthemeasuresusedinearlierresearch
(Gupta&Govindarajan,2000).Itemsincludedfrequentvisits,facetofacemeetings,employeerotation,
cross-departmentteamwork,andtechnicalcooperationandexchange(compositereliability=0.76).

Non-Formal Tool of Knowledge Transfer
FollowingDavenport andPrusak (1998)andGuptaandGovindranjan (2000), thiswasassessed
usingatwo-itemscale,focusingonsocialtiesandinformalgatherings(compositereliability=0.70).

Knowledge Transfer Effectiveness
Empiricalevidencesuggeststhatknowledgetransferisamultidimensionalconstructbutitseffectiveness
canbemeasuredinmultipleways.Accordingly,effectivenessofknowledgetransfercanbemeasured
bylookingatdesirableoutcomessuchasproductivity,taskcompletiontime,organizationallearning
andinnovativeness(Argote&Ingram,2000).Thisstudyreliedonsevenitemsthatweredeveloped
tomeasureeffectivenessofknowledgetransferandoperationalisedbyadaptingfromothers’work.
Drawingonavarietyofstudies(Nonaka,1994;Bresnanetal.1999;Kostova,1999;Goh,2002),
thedependentvariablewasevaluated,focusingonacquisitionofnewknowledge,enhancementof
absorptivecapability,improvementofperformance,employee’squalityimprovement,ownershipof
newknowledge,favourableknowledgesharingculture,andmoreinvolvementinknowledgetransfer
activities (activeparticipation).Asmentionedearlier, thiswasassessedusingaseven-itemscale
(compositereliability=0.87).
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dATA ANALySIS

Inordertoanalyseandinterpretorfindings,AndersonandGerbing’s(1988)twostepprocedureis
followed.Firstly,thereliabilityandvalidityofthemeasurementmodelisevaluated,bycarryingout
ConfirmatoryFactorAnalysis(CFA).FollowingCampbellandFisk’s(1959)criteria,theCFAwas
undertakentoassesstheconvergentanddiscriminantvaliditywhichwillbediscussedbelow.

Secondly,theproposedresearchhypothesesweretestedusingStructuralEquationModelling
(SEM)todeterminethesignificanceofthepathsamongsttheconstructs.Thissequenceofthetwo
stageprocedureensuresthattheconstructmeasuresarevalidandreliablebeforeattemptingtodraw
conclusionsregardingtherelationshipsamongconstructs(Kiesslingetal.,2009).

Results: The Measurement Model
Afterthequestionnaireswerereturned,CFAwasperformedtoassessthepsychometricproperties
ofscaleditemsfortheconstructs.TheCFAwasusedtoestablishthemeasurementoftheconstructs
in the model. Reliability and validity tests were then conducted for each of the constructs with
multivariatemeasures.TheinternalreliabilityofthemeasurementmodelwastestedusingCronbach’s
alpha(Fornell&Larcker,1981).Cronbach’salpha(α)reliabilityestimateswereusedtomeasurethe
internalconsistencyofthesemultivariatescales(Nunnally,1978).Table1summarisesthevariables
usedinthisstudyalongwithdisplayingthemeans,standarddeviationsandtheCronbach’sα.

Cronbach’sα. indicates strong reliability for ourquestionnaire content.Table1depicts that
all theCronbachalpha scores are above0.7.According toNunnally (1967), a suitable criterion
forinstrumentsintheearlystagesofdevelopmentisregardedasbetween0.5and0.6,althoughfor
establishedscalesitwouldtypicallybeabout0.7.ThesmallestCronbach’salphainthisstudyis0.72
whichshowsanacceptabledegreeofconsistencyforthesurveyinstrument.Itwasthusdecidedto
includealldimensionsinthefurtheranalysis.

Inordertoevaluatethevalidityofthemeasurementmodel,scholarsthinkoftwotypesofvalidity
(i.e.,contentvalidityandconstructvalidity).Hence,contentvalidityandconstructvaliditywere
assessedtovalidatethemeasurementmodel.

Content Validity
Straub(1989)arguesthataninstrumentcanbeclaimedtobevalidonthegroundsofthecontentof
themeasurementitems.Contentvaliditycanbeestablishedbyensuringconsistencybetweenthe
measurementitemsandtheextantliterature(Kangetal.,2010).Inthisregard,BockandKim(2002)
suggestthatcontentvalidityisrelatedtohowrepresentativeandcomprehensivearetheitemsthat
areusedtocreateascale.Asnotedearlier,mostoftheitemswereadoptedfromtheexistingscales,
whichwererevisedthroughapilotsurvey(pre-testing)beforethefinalversionofthequestionnaire
wasdistributed.

Table 1. Survey structure and description of statistics for dimensions

Dimensions Number of Items Mean Standard Deviation Cronbach’s Alpha

Knowledgearticulability 4 5.68 1.02 0.72

Knowledgetacitness 4 4.44 1.30 0.75

Knowledgeembeddedness 4 5.14 1.91 0.74

Technologydriventool 4 5.14 1.07 0.74

Humanfocusedtool 5 4.77 1.03 0.81

Non-formaltool 2 4.17 1.78 0.75

Knowledgetransfereffectiveness 7 4.51 1.21 0.85
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Construct Validity
Constructvalidityissomesortofoperationalissue(Chatzoglou&Vraimaki,2009).Straub(1989)
arguesthatconstructvalidityofaninstrumentcanbetestedthroughtheevaluationofconvergent
validityanddiscriminantvalidity,whichisdoneinturn.

Convergent Validity
Convergentvaliditywasassessedbyexaminingtheaveragevarianceextracted(AVE),thecomposite
reliability,factorloadingonitslatentconstruct,andcriticalratio,usingConfirmatoryFactorAnalysis
(Fornell&Larcker,1981).Table2depictsthesevalues.Severalscholars(e.g.,Chin,1998;Bocket
al.,2005)suggestthatthecompositereliabilityvaluesshouldbegreaterthan0.7,whileBagozziand
Yi(1988)recommendacut-offvalueof0.6.Inthisstudy,compositereliabilityvaluesrangedfrom
0.609(knowledgetacitness)to0.870(knowledgetransfer).Allcompositereliabilityvaluesofour
researchmodelexceededtherecommendedthresholdvalue(0.6).

Whenitcomestoexamineaveragevarianceextracted(AVE),theAVEvaluesshouldbegreater
than0.5tovalidateconvergentvalidity(Hairetal.,1998;FornellandLarcker,1981;Chin,1998),
andtoindicatethatthemajorityofthevarianceisaccountedforbytheconstruct.Inthisstudy,AVE
measuresrangedfrom0.519(knowledgetransfer)to0.847(softmechanism).AllAVEvaluesofour
researchmodelexceededtherecommendedthresholdvalueof0.5.

Similarly,eachofthemeasurementitemsshouldsignificantlyloadonitslatentconstruct(Gefen
etal.,2000).Inthisstudy,factorloadingsrangedfrom0.491(codabilityofknowledge)to0.877
(socialties),alloftheitemsexceedingtherecommendedcut-offvalueof0.5,assuggestedbyStraub
(1989),withanexceptionofcodabilityitemwhichwasmarginallybelow0.5.

Furthermore,severalscholars(e.g.,Hairetal.,1998,Ruyetal.,2003;ChatzoglouandVraimaki,
2009)recommend0.35asanacceptablethresholdforthet-valuesfortheloadingsofmeasurement
items,whileKangetal. (2010)suggest2.58asacut-offvalue.The t-values for the loadingsof
measurementitemswerewellabove2.58(2.641-4.168),demonstratingadequateconvergentvalidity.

Discriminant Validity
Finally,discriminantvaliditywasverifiedbyusingthesquarerootoftheaveragevarianceextracted
(AVE). Table 3 depicts the correlation between latent variables, which provides the correlation
coefficientsintheoff-diagonalelementsofthematrixandthesquarerootofAVEvaluesforeach
construct along the diagonal. For adequate discriminant validity, the square root of every AVE
valueshouldbegreaterthantheoff-diagonalelementsinthecorrespondingrowandcolumnofthe
correlationtable(Fornell&Larcker,1981).Resultsalsoshowadequatediscriminantvalidity.Most
specifically,thecomparisonusingthevaluesinthetableconfirmstheitems’discriminantvalidity.

In essence, the adequacyof themeasurementmodelwas evaluatedbasedon the criteria of
convergentanddiscriminantvalidityofconstructsandthereliabilityoftheconstructs.Asshownin
Tables2and3,allthecriticalratiosoftheindicatorsofconstructssatisfythiscriterion.Hence,the
convergentvalidityofthemeasurementsisdemonstratedandtheproposedrelationshipsbetween
indicators(observeditems)andconstructs(latentvariables)verified(seeFigure2).

Theboldednumbersinthediagonalrowarethesquarerootoftheaveragevarianceextracted.
Off-diagonaltermsrepresentinter-correlationsofthelatentconstructs.

Sincebothindependentanddependentmeasureswereself-reportedandobtainedfromthesame
source, there is thepotential for theexistenceof thecommonmethodvariance(CMV)problem.
FollowingPodsakoffandOrgan(1986),theHarman’sone-factortestwasconductedontheitemsin
theconceptualmodelsoastomeasuretheextentofcommonmethodbiasinthedataset.According
toHarman(1960),thethreatofsuchbiasishighifasinglefactoraccountsformorethan50percent
ofthevariance.Havingenteredallconstructsintoanunrotatedprincipalcomponentsfactoranalysis,
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Table 2. Confirmatory factor analysis for the measurement model fit

Table 3. Correlation matrix between constructs (latent variables)

Dimensions 1 2 3 4 5 6 7

1.Knowledgearticulability 0.84

2.Knowledgetacitness -0.14 0.87

3.Knowledgeembeddedness -0.45 0.24 0.85

4.Technologydriventool 0.46 -0.25 -0.23 0.73

5.Humanfocusedtool -0.16 0.37 0.25 0.26 0.92

6.Non-officialmechanism -0.25 0.48 0.46 0.24 0.25 0.89

7.Knowledgetransfereffectiveness 0.36 -0.18 -0.14 0.41 0.48 0.32 0.72
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nosinglepredominantfactoremerged,whichweremorethan50percentofthevariance.Therefore,
theCMVdoesnotappeartobepresentinourstudy.

Additionally,aneffortismadetocheckformulticollinearity.Thecorrelationsthatareabovethe
standardthreshold(i.e.,r>0.5)indicatethepossibilityofmulticollinearity(Hairetal.,1995).Ifwe
lookatthecorrelationcoefficientsamongthedependentandindependentvariablesinthemodel,none
ofthecorrelationswereabovethestandardthreshold.Hence,therewerenohighcorrelationsamong
thelatentvariables.Anothermethodtochecktheextentofmulticollinearityamongtheconstructs
istocalculatethevarianceinflationfactor(VIF).TheVIFvaluesforallofthevariableswereless
than1.41(Kangetal.,2010),whichshowsthatmulticollinearityisnotaseriousissueinthisstudy.

overall Model Fit
Scholars(e.g.,Hairetal.,1998;Ruyetal.,2003)recommendthreeperspectivesi.e.,absolutefit,
incrementalfit,andparsimoniousfit,forthevalidationofoverallmodelfit.Theoverallmodelfit
wasassessedusingsixmeasuresfromthethreeperspectives.Inmoredetail,theabsolutefitmeasures
used in the evaluation of CFA (measurement) model were X2/df, the root mean square error of
approximation(RMSEA),andGoodnessoffitindex(GFI).Comparativefitindex(CFI),Adjusted
goodnessoffitindex(AGFI),Normedfitindex(NFI),andNon-normedfitindex(NNFI)wereused
tomeasureincrementalfit.Additionally,parsimoniousfitwasusedtomeasuretheparsimonious
goodnessoffitindex(PGFI).

Theoverallchi-squared(χ2)valuewas52.5,withadegreeoffreedomequalto41.Theχ2statistic
dividedbythedegreesoffreedomalsoindicatesareasonablefitat1.27.Welookedattheseindices
toidentifymodel.Fitindices(e.g.,GFI=0.93,CFI=0.98,AGFI=0.98,NFI=0.92,NNFI=0.98)
alsopointedtoagoodfit.ItistobenotedthatBrowneandCudeck(1993)suggestthattheRMSEA
<0.05isdeemedtobeagoodfit.Similarly,HuandBentler(1999)recommendthatCFI>0.95can
beconsideredaclosefit.Parsimoniousfitmeasurewasusedtocalculatetheparsimoniousgoodness
offitindex(PGFI)whichwas0.56,abovethecut-offpointof0.5.

Table4summarisestheoverallmodelfitindicesoftheCFAmodel.TheCFAindicatedthatthe
measurementmodelfittedthedatatoasatisfactorylevel,asallfitindiceswereabovecommonly
acceptedlevels.Thatis,thevalidationvaluesshowedagoodfit,supportingthemeasurementmodel
weproposed.

Results: Structural Model
Afterthemeasurementmodelwasconfirmed,theproposedresearchmodelneededtobeevaluated
(Luetal.,2006).Thestructuralequationmodelingapproachwasappliedtotesttheproposedmodel
andhypotheses.Figure2showsthestructuralmodel,alongwithfactorloadings,significantpath
coefficients,t-values,andexplainedvariances(R2)asproducedbyLISREL8.5.

Intheproposedmodel(Figure1),knowledgetransfereffectivenessisconsideredthedependent
variable, and the threecomponentsoforganisationalknowledge (i.e.,knowledgeembeddedness,
knowledge articulability, and knowledge tacitness) are considered independent variables. The
knowledgetransfertools(i.e.,technologydriventools,humanfocusedtools,soft,non-officialtools)
serveasbothdependentvariables(toknowledgecharacteristics)andindependent(mediating)variables
(toknowledgetransfereffectiveness).

Structural Model Fit
AsrecommendedbyHairetal.(1998),thethreetypesoffitmeasures:absolute,incremental,and
parsimoniousfitmeasureswerecomputedtotestthemodelfit.Thechi-squaredstatisticwassignificant
(X2=405.73df=353).Theχ2statisticdividedbythedegreesoffreedomalsoindicatedareasonable
fitat1.15.Giventhemediumsizeofsample(CudekandHenley,1991),multiplefitindiceswere
assessedtochecktheoverallmodelfit.
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Table5showstheoverallfitindicators.Amongtheabsolutefitindicators,thegoodness-of-fit
index(GFI)valueofthismodelwas0.92,androotmeansquareerrorofapproximation(RMSEA)
valuewas0.032,allwithinanacceptablerange,assuggestedbyscholars.Inthisregard,Huang(2004)
suggeststhatiftheRMSEAvalueisbetween0.05and0.08,itimpliesagoodfit.

Asfarasincrementalfitindicatorsareconcerned,theadjustedgoodnessoffitindex(AGFI)value
ofthismodelwas0.98,normedfitindex(NFI)valuewas0.92,comparativefitindex(CFI)value
was0.96,andnon-normedfitindex(NNFI)valuewas0.98.Allthevaluesreachedthestandards
suggestedinliterature.Meanwhile,amongtheparsimoniousfitindicators,theparsimoniousgoodness
offitindex(PGFI)valuewas0.67.Theywerebothgreaterthan0.5,reachingthestandardssuggested
bypreviousscholars.Itissaidthatthehigherthemodelfit,thehigherusabilitythemodelhas,as
farasthemodelfitassessmentisconcerned(Shihetal.,2010).Thisalsomeansthattheparameter
estimatesaremoremeaningful.

Results: Hypotheses Testing
Inordertoexaminethevalidityofthehypothesisedpaths,thestatisticalsignificanceofeachstructural
parameterestimatewasexamined.Thestructuralequationmodelingwasusedtoestimateparameters
ofthestructuremodelinFigure2,whichspecifiedknowledgecharacteristics(i.e.,knowledgetacitness,
knowledgeembeddedness,andknowledgearticulability)andtransfertools(i.e.,technologydriven
tools,human focused tools,non-official tools) as theexogenousconstructs, and theendogenous
construct (knowledge transfer effectiveness). Knowledge tacitness, knowledge embeddedness,
andknowledgearticulabilitywereselectivelyrelatedtothemediatingconstructsoftransfertools,
whichwereinturnrelatedtotheendogenousconstruct(knowledgetransfereffectiveness).Table6
summarisesthestructuralparameterestimates,significancelevelsandhypothesestestresults.

Hypothesis1suggeststhatknowledgearticulabilitywillhaveastrongeffectonknowledgetransfer
effectivenessbetweenaMNCanditssubsidiaries.Thatis,knowledgearticulabilityisdirectlyand
positivelyassociatedwithknowledgetransfereffectiveness.Thestandardisedcoefficientofknowledge
articulabilityandknowledgetransferseffectivenessis0.53,andat-valueof4.43,p<0.01,reaching

Table 4. Fit test of the model
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statisticalsignificance.Theresultsindicatethatknowledgearticulabilityhasapositiveinfluenceon
knowledgetransfereffectiveness.Thus,Hypothesis1isfullysupported.

Hypothesis2suggeststhatknowledgetacitnesswillhaveanegativeeffectonknowledgetransfer
effectivenessbetweenaMNCanditssubsidiaries.Thestandardisedcoefficientsofknowledgetacitness
andknowledgetransfereffectivenessare-0.69,andthet-valueis-3.56,p<0.001,reachingstatistical
significance.Thesenumberssuggestthatknowledgetacitnesshasastrongnegativeinfluenceon
knowledgetransfereffectiveness.Thus,Hypothesis2issupported.

Hypothesis3suggeststhatknowledgeembeddednesswillhaveanegativeeffectonknowledge
transferbetweenaMNCanditssubsidiaries.Thestandardisedcoefficientsofknowledgeembeddedness
andknowledgetransfereffectivenessare-0.50,andthet-valueis-3.24,p<0.05,reachingstatistical
significance.Thisresultalsoindicatesthatknowledgeembeddednesshasanegativeinfluenceon
knowledgetransfereffectiveness.Thus,Hypothesis3isfullysupported.

Table 5. Overall model fit of path analysis

Fit Measures Validation Value Results

Absolute fit measures

X2/df 1.15 Complaint

P 0.07 Complaint

Goodnessoffitindex(GFI) 0.92 Complaint

Rootmeansquareerrorofapproximation(RMSEA) 0.032 Complaint

Incremental fit measures

Adjustedgoodnessoffitindex(AGFI) 0.98 Complaint

Comparativefitindex(CFI) 0.96 Complaint

Normedfitindex(NFI) 0.92 Complaint

Non-normedfitindex(NNFI) 0.98 Complaint

Parsimonious fit measures

Parsimoniousgoodnessoffitindex(PGFI) 0.67 Complaint

Table 6. Structure model estimates

Notes: KA, Knowledge articulability; KTE, Knowledge transfer effectiveness; KT, Knowledge tacitness; KE. Knowledge Embeddednes; TDT, Technology 
driven tool; HFT, Human focused tool; NFT, Non formal tool. Note: *** p < 0.001, **p < 0.01, *p < 0.05, P < 0.10
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Hypothesis4apredictsthatknowledgearticulabilityispositivelyrelatedtoatechnologydriven
toolofknowledgetransferbetweenaMNCanditssubsidiaries.Thestandardisedcoefficientsof
knowledgearticulabilityandatechnologydriventoolofknowledgetransferare0.24,andt-valueis
8.12,p<0.05,reachingstatisticalsignificance.Thisresultsuggeststhatknowledgearticulability
andatechnologydriventoolofknowledgetransferare,albeitweakly,related.Thus,Hypothesis4a
issupported.

Hypothesis4bsuggeststhatthemoreafirmemploysatechnologydriventool,thegreaterwill
be thepositiveeffectofknowledgearticulabilityon itsknowledge transferwith its subsidiaries.
Thehypothesispredictsapositive relationshipbetweena technologydriven toolandknowledge
articulabilityasfarasknowledgetransfereffectivenessisconcerned.Thestandardisedcoefficients
ofknowledgearticulabilityandknowledgetransfereffectivenessare0.42,andt-valueis6.78,p<
0.01, reaching statistical significance. These numbers suggest that knowledge articulability and
knowledgetransfereffectivenessarestronglyrelated,takingatechnologydriventoolasamediator.
Inotherwords,theresultindicatesthat,whenthetechnologydriventool(mediator)isintroduced
inthemodel,thesignificantdirecteffectofknowledgearticulability(β0.53)onknowledgetransfer
effectivenessisreducedconsiderablytoβ0.42.Thissignificantdropindicatesmediationaccording
totheBaronandKenny(1986)approach.Thus,Hypothesis4bisfullysupported.

Hypothesis5apredictsthatknowledgetacitnessispositivelyrelatedtoahumanfocusedtoolof
knowledgetransferbetweenaMNCanditssubsidiaries.Thestandardisedcoefficientsofknowledge
tacitness and knowledge transfer effectiveness are 0.45, and t-value is 4.12, p < 0.05, reaching
statisticalsignificance.Thesenumberssuggestthatknowledgetacitnessandahumanfocusedtool
ofknowledgetransferarerelated.Thus,Hypothesis5aissupported.

Hypothesis5bpredictsthatknowledgeembeddednessispositivelyrelatedtoahumanfocused
tool inknowledgetransferbetweenaMNCanditssubsidiaries.Thestandardisedcoefficientsof
knowledgeembeddednessandthehumanfocusedtoolare0.60,andt-valueis5.13,p<0.01,reaching
statisticalsignificance.Thesenumberssuggestthatknowledgeembeddednessandthehumanfocused
toolarestronglyrelated.Thus,Hypothesis5bissupported.

Hypothesis5csuggeststhatthemoreafirmemploysahumandriventool,thegreaterthepositive
effectwillbeofknowledgetacitnessandembeddednessonitsknowledgetransferwithitssubsidiaries.
Thehypothesispredictsthatahumandriventoolhasapositiverelationshipintransferringknowledge
(tacitness and embeddedness). The standardised coefficients of such knowledge and knowledge
transfereffectivenessare0.67,andthet-valueis6.42,p<0.01,reachingstatisticalsignificance.
These numbers suggest that knowledge (tacitness and embeddedness) and knowledge transfer
effectivenssarearerelated,takingahumanfocusedtoolasamediator.Theresultindicatesthat,when
thehumanfocusedtool(mediator)isintroducedinthemodel,thesignificantdirecteffectoftacitness
andembeddednessknowledge(β-0.69andβ-0.50respectively)onknowledgetransfereffectiveness
isnotreducedconsiderably.Ratherthedirecteffectofknowledge(tacitnessandembeddedness)on
knowledgetransfereffectivenessisincreasedtoβ0.67.Thus,Hypothesis5cisnotsupported.Thatis,
thehumanfocusedtooldoesnotmediatethelinkagebetweenknowledge(tacitnessandembedded)
andknowledgetransfereffectiveness.

Hypothesis6apredicts thatknowledge tacitness ispositively related toanon-formal tool in
knowledgetransferbetweenamultinationalcompanyanditssubsidiaries.Thestandardisedcoefficients
ofknowledgetacitnessandanon-formaltooltransferare-0.26,andthet-valueis-4.24,p<0.01,
reachingstatisticalsignificance.Thesenumberssuggestthatthelinkagebetweentacitknowledgeand
non-formaltoolsofknowledgetransferissurprisinglynegative.Thus,Hypothesis6aisnotsupported.

Hypothesis6bpredictsthatknowledgeembeddednessispositivelyrelatedtoanon-formaltoolof
knowledgetransferbetweenamultinationalcompanyanditssubsidiaries.Thestandardisedcoefficients
ofknowledgeembeddednessandknowledgetransfereffectivenessare0.41,andt-valueis3.25,p<
0.01,reachingstatisticalsignificance.Thesenumberssuggestthatknowledgeembeddednessanda
non-formaltoolofknowledgetransferarerelated.Thus,Hypothesis6bissupported.
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Hypothesis6csuggeststhatthemoreafirmemploysanon-formaltool,thegreaterthepositive
effectofknowledgetacitnessandembeddednessonitsknowledgetransferwillbewithitssubsidiaries.
Thehypothesispredictsthattherewillbeapositiverelationshipbetweennon-formaltoolandtransfer
oftacitandembeddedknowledge.Thestandardisedcoefficientsofknowledgeembeddednessand
knowledge transfer effectiveness are 0.71, and the t-value is 6.18, p < 0.01, reaching statistical
significance.Thesenumberssuggestthatnon-formaltoolsmediatethelinkagebetweenknowledge
(tacitnessandembedded)andknowledgetransfereffectiveness.Thesenumberssuggestthatknowledge
(tacitnessandembeddedness)andknowledgetransfereffectivenessarerelated,takingthenon-formal
toolasamediator.Buttheresultindicatesthat,whenthenon-formaltool(mediator)isintroducedin
themodel,thesignificantdirecteffectoftacitnessandembeddednessknowledge(β-0.69andβ-0.50
respectively)onknowledgetransfereffectivenessisnotreduced.Asnotedearlier,thissignificant
dropindicatesmediationaccordingtotheBaronandKenny(1986)approach.Thedirecteffectof
knowledge(tacitnessandembeddedness)onknowledgetransfereffectivenessisincreasedtoβ0.71.
Thus,Hypothesis6c isnotsupported.That is, thenon-formal tooldoesnotmediate the linkage
betweenknowledge(tacitnessandembedded)andknowledgetransfereffectiveness.

dISCUSSIoN

Given the rising interest in knowledge transfer by MNCs, the lack of research on the linkage
betweenknowledgecharacteristicsandknowledge transfer in theChinesecontext seems tobea
significantgapinourknowledge.Inresponse,wehaveconductedwhatwebelievetobethefirst
studyontherelationshipbetweenknowledgecharacteristicsandknowledgetransfer.Weseeagreat
potentialinexamininghowthecharacteristicsofknowledgearetransferredinrelationtodifferent
transfermechanisms.Thepapercontributestotheconceptualisationofknowledgecharacteristics
byemphasisingaMNC’s technicalandmanagerialknowledge in tacitorarticulatedformas the
importantaspectofknowledgetransfer.Thispaperalsoextendstheexistingstudiesbyexploring
thetypeoftransfermechanismsthatmediatesknowledgetransfer.Thisresearchfocusesontheboth
constructsinamodelinordertounderstandthenotionofknowledgetransferintheglobalbusiness
context(i.e.,JapanesesubsidiariesinChina).

ThefinalresultofourLISRELanalysisisshowninFigure2.Thepaperconfirmsthefindings
from numerous studies (Hansen et al., 1999; Ambronisi and Bowman, 2001) that knowledge
characteristics, particularly articulability, tacitness, and embeddeness, have strong impact on
knowledgetransfereffectiveness.Forexample,InkpenandDinur(1998)suggestthatknowledgeis
embeddedinorganizationalstructures,processes,procedures,androutines,itisnoteasytoseparate
knowledgefromthecontextinwhichithasbeencreated.Similarly,whenknowledgeishighlytacit,
itisdifficulttotransferwithoutmovingthepeoplewhohavetheknowledge.Whenknowledgeis
deeplyembedded inauniquecultureandcontext, its transferbecomesverydifficult (Szulanski,
1996).Thisresearchsupportsthisview.

Unfortunately,thisimportantinsightinitselfdoesnotprovidemuchguidancetounderstanding
howknowledgecharacteristicsaffectknowledgetransferwithouttakingtheroleofthecharacteristicsof
knowledgeonthetransfertoolthat,inturn,facilitatesknowledgetransfer.Thefactisthattheinfluence
ofknowledgecharacteristicsonknowledgetransfereffectivenessisoflittlevalueiftheeffectofthe
selectionoftransfertoolsisnotspecifiedinthiscontext.Moreover,bylimitingthediscussiononly
onknowledgecharacteristicandknowledgetransferwillfailtoaddresstheimportanceoftransfer
tools.Forinstance,thequestionofhowarticulatedorembeddedknowledgecanbetransferredwill
remainunexplored.

Therefore,thepaperhasgonebeyondthisconventionalfindingbyprovidinginsightsonthe
transfertoolthatactsasamediator.Weproposeandtestanintegratedframeworkinwhicharticulability,
tacitness,andembeddenessarethekeyfeaturesofknowledgethatinfluencetheselectionoftransfer
tools,whicheventuallymediatesknowledgetransfer.
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Ourfindingsshedsomelightontheemploymentoftools(i.e.,formaltechnologydriventools,
formalhumanfocusedtools,non-formaltools)whichinfluencetherelationshipbetweenknowledge
characteristicsandknowledgetransfereffectiveness.Ifafirmselectsatechnologydriventooldue
toknowledgearticulability,thenknowledgearticulabilityhasasignificantandapositiveeffecton
knowledgetransfereffectiveness(β=0.24,t=8.12).Similarly,ifafirmselectsaformalhuman
focused tooldue toknowledge tacitnessandembeddedness, thenknowledgecharacteristicshave
significantandpositiveeffectonknowledgetransfereffectiveness(β=0.67,t=6.42).

Inaddition,ifafirmselectsnon-formaltoolsduetoknowledgetacitnessandembeddedness,then
knowledgecharacteristicshavesignificantandpositiveeffectonknowledgetransfereffectiveness(β
=0.71,t=6.18).Non-formaltoolsprovideopportunitiesformoreinformalandfrequentinteractions,
whicharecriticaltosubsidiariesinbuildingtrustandpursuingknowledge,transferBurrowsetal.
(2005,p.74)arguethat‘theChinesetendtomanageknowledgemoreinformallyandpersonallythan
theirAmericanandJapanesecounterparts’.Guan(2005)findsthatthenon-officialgroupsinChinese
firmsplayaverycrucialroleininterpersonalcommunicationandinformationspreading.Guanxi(a
relationship)andMianzi(saveface)areindigenousconceptsinChineseculturethatemphasisthe
people’spreferencefornon-officialmechanismstotransfertacitandembeddedknowledge(Chow
&Ng,2004;Yang,2005).

Threehypotheses(H4b,H5candH6c)ofthisstudyproposedthemediatingroleofKMcapability
intherelationshipsofknowledge-orientedleadershipwithinboundandoutboundopeninnovation.
Intheinterestsofrigor,wefollowedthetraditionalBaronandKenny(1986)approachtotestfor
mediation.Table6showstherelatedresults.Theresultsindicatethat,whenthethreedifferenttypes
knowledge transfer tools, i.e., of technology driven, human focused and formal (mediators) are
introducedinthemodel,thesignificantdirecteffectofknowledgearticulability(β0.53)onknowledge
transfereffectivenessisreducedconsiderablytoβ0.42.Thissignificantdropindicatesmediation
accordingtotheBaronandKenny(1986)approach.However,thedirecteffectofknowledgetacitness
(β-0.50)andknowledgeembeddednes(β-0.69)onknowledgetransfereffectivenessisincreasedtoβ
0.67andβ0.71respectively.Sincethereisnodropwhenitcomestothedirecteffectofknowledge
tacitnessandknowledgeembeddednesonknowledgetransfereffectivenessthatindicatesnomediation
ofknowledgetransfertoolsaccordingtotheBaronandKenny(1986)approach.Inaddition,thedirect
effectofthepredictorvariable(knowledgecharacteristics)ontheoutcomevariable(knowledgetransfer
effectiveness)wasfoundtobesignificantinonecasewhentheknowledgeisarticuable.Butthethe
directeffectofknowledgetacitnessandknowledgeembeddednesonknowledgetransfereffectiveness
wasfoundtobetheinsignificant(notstronglysignificant)whenthemediatorwasintroduced.This
studyfocusedonthecausalrelationshipsbetweenknowledgecharacteristics,knowledgetransferand,
knowledgetransfereffectivenessandignoredthepossiblerecursiverelationships.

R2indicatesthefractionoftotalvarianceintheendogenousconstructaccountedforbythose
exogenousconstructs(Chin,1998;Mathieson,Peacock&Chin,2001).Thus,thebiggertheR2,the
greaterthemodel’spredictivepower(Weinfurt,1995).Overall,asubstantialamountofvarianceis
explainedintheendogenousvariable(knowledgetransfereffectiveness).SincetheR2valueof0.73,
(whichisveryrespectable),indicatesthatasubstantialproportionofvarianceofknowledgetransfer
effectivenessisindeedpredictedbythevariablesconsidered.

Althoughitisdifficulttotransferknowledgewithinfirmsinglobalbusiness(Szulanski,1996),
our study is one of the first to conceptualize and empirically investigate knowledge transfer in
China.Theaimofthisstudywastoadvanceourunderstandingofthenotionofknowledgetransfer
effectivenessintheMNCenvironmentatboththeconceptualandempiricallevels.Thisstudyextends
theexistingknowledgetransfertheoryinsightsofGrant(1993)andHansenetal.(1999)inspiredby
thetheoreticalfoundationofthisstudy.

This paper makes several contributions to the literature. Firstly, we contribute to the
conceptualizationoftheknowledgecharacteristicsbyemphasisingknowledgearticulability,tacitness,
andembeddenessastheimportantaspectsofknowledgetransfer.Whilemanystudieshavefocused
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solelyeitherontheimportanceofknowledgearticulability(Cummings&Teng,2003;Deckeret
al.,2009),orknowledgetacitness(Marshalletal.,2005;Hong&Nguyen,2009;Nonaka&Takeuchi,
1995),orknowledgeembeddeness(Cummings&Teng,2003;Deckeretal.,2009;(Hong&Nguyen,
2009;Lam,1997;Demirbagetal.,2007;Hsiaoetal.,2006)inknowledgetransfer,thispaperbrings
themtogethertoexplaintheirlinkage,andquantifiestherelationship.

Secondly,weextendthesestudiesbyexploringappropriatetransfertoolsthatmediatesknowledge
transfer.Knowledgetransfertoolshavebeenusedasamediatingfactorinthestructuralequation
model (SEM). Prior studies have examined knowledge characteristics or transfer mechanism in
isolationwhendiscussingtheideaofknowledgetransfer(Grant,1993;Hansenetal.,1999).This
paperfocusedonbothconstructsinordertounderstandknowledgetransferintheglobalbusiness
context.Thestudyoffersfurtherunderstandingbyestablishinganargumentthattransfertoolsarethe
firstoutcomeofknowledgecharacteristicsintheknowledgetransferprocess.Inaddition,thestudy
alsooffersuniquefindingsbyexaminingthedirectandindirecteffectofknowledgecharacteristics
onknowledgetransfer.Theresearchrevealsthatknowledgecharacteristicshavedirect impacton
knowledgetransfer.Similarly,theresultsbywhichthelinksbetweenknowledgecharacteristicsand
knowledgetransferarepartiallymediatedbytransfertools(asshownFigure2).

Thirdly,with theuseofaSEMapproach, thispaperhas focusedon theknowledge transfer
betweenaJapaneseMNCanditssubsidiarybasedinChina.Weproposedandtestedacomprehensive
modelthatexplainedtheroleofvariouskeyconstructs(e.g.,knowledgecharacteristics,transfertools)
thatinpastresearchreceivedonlypartialandindependentattention.Ratherthanfocusingonany
onespecificrelationbetweenknowledgecharacteristicsandknowledgetransferorbetweentransfer
toolsandknowledgetransfer,itisthesimultaneityofallthehypothesizedrelationshipsthatconfers
integrityandrelevancetothemodel.

Figure 2. Analytical results of the structure model
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Moreover, this study makes contextual contributions, because it was conducted in China,
whichhasnotbeenthefocusofmanypreviousstudies.Thus,thisstudytestedandvalidatedthe
instrumentofWesternknowledgetransfertoolsintheAsiancontext.Thepsychometricproperties
anddimensionalitiesofknowledgetransferinstrumentsdifferinthisresearchsetting.Forexample,
employeesinAsiaconsidertheuseofinformaltoolsasmoreeffectiveforknowledgetransferwhich
contrastswiththatintheWest,wheretheformaltoolsarepreferred.

ThepaperalsoprovidessomepracticalinsightsandimplicationsfortheunderstandingofMNCs
andtheirabilitytotransferknowledgeeffectivelytotheirsubsidiaries.Currently,managersofMNCs
andothersubsidiarieshavelittleknowledgeoftheeffectofknowledgecharacteristicsontheselection
oftransfertoolsthatfacilitatesknowledgetransfer.Thisstudyassistsmanagerswithguidelineson
theroleoftransfertoolsinlinewithknowledgecharacteristicstofacilitateknowledgetransfer.This
paperhelpspractitionerstounderstandhowknowledgecharacteristicscanimpactontheselection
ofaknowledgetransfer.Hence,themodeldevelopedinthispaperisnotonlyaresponsetotheneed
tounderstandwhatcauses thevariation inknowledge transfer fromtheknowledgecharacteristic
perspective,itisalsoaresponsetopractitionerneedstouseanappropriatetransfertoolforknowledge
transfertakingintoaccountthevariouscharacteristicsoforganisationalknowledge.

LIMITATIoNS, AddITIoNAL RESEARCH, ANd RECoMMENdATIoNS

Although this study presents strong evidence regarding the relationships between knowledge
characteristics,transfertools,andknowledgetransfer,theimplicationsofthisstudy,however,should
beevaluatedinlightofseverallimitations.

First,thisresearchdidnotcoveracomprehensivelistofpotentialfactorsthatmayinfluence
knowledgetransferbecauseitfocusedonlyontheeffectsofknowledgecharacteristicsontheselection
ofanappropriatetransfertooltoimproveknowledgetransfer.

Forexample,culture isconsideredasacriticaldimension in technology/human interaction
(Jasimuddin,2005)andinternationalbusiness(Hofstede,2001).Cultureisanimportantvariable
thatshouldbecontrolled.AmajorchallengefacedbyMNCsishowtomanageknowledgetransfer
betweenheadquartersandsubsidiarieslocatedindissimilarculturalcontexts(Qin&Ramburtuh,
2008).Asmentionedearlier,thedatawerecollectedfromChinawhichisgeographicallycloseto
Japan. Further research may consider the organizational context such as geographical distance,
culturaldifferences,and theknowledgerecipient’scharacteristics tounderstand theeffectiveness
ofknowledgetransfer.Theknowledgecharacteristicisbestdepictedasacontinuum(Michailova&
Mustaffa,2011).Thispaperconcentratesonknowledge-as-a-category;futureresearchmayfocuson
knowledge-as-a-category.

The study is based on the cross-sectional data. Longitudinal research can be conducted in
futureusinglongitudinaldatatoinvestigatethedynamicfeaturesofknowledgetransfer,including
expandingtheirsamplestoincreasethevalidity.Futureresearchcantriangulatein-depthqualitative
casestudiesandquantitativeresearchsoastoproviderobustresults.Asnotedearlier,oneofthe
findingscontradictspreviousstudies.Thatis,tacitknowledgeandnon-officialtoolsofknowledge
transferissurprisinglynegative.Certainly,thisisafruitfulareaforfuturestudies.

Thepaperdidnotmeasurehowsuccessfulknowledgetransferisintermsoforganisationallevels
(lowandtop),customersatisfaction,innovation,improvingdecisionmakingetc.Hence,futureresearch
shouldbeundertakentoaddresstheseissues.Finally,thesampleswererestrictedtothesubsidiaries
ofJapaneseMNCsbasedinChina.SincethesamplesweredrawnonlyfromMNCsoriginatedin
asinglecountry,theresultsarelimitedtoJapaneseMNCsinChina.Hencetheresultsofthestudy
maynotbegeneralisabletoothersettings.Toovercomethislimitation,comparingtheconstructsof
interestinothercountries(e.g.,emergingeconomies)wouldbeaninterestingtopicforfutureresearch.
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CoNCLUSIoN

Thispaperlinksinformationmanagement,internationalbusiness,andknowledgemanagement.This
studyhasfocusedontheknowledgecharacteristicsandtransfertoolsthatareneededtofacilitate
knowledgetransfer,andthentocontributetoanorganisation’scompetitiveness.Whiletheresearchis
derivedfromtheknowledge-basedviewofthefirm(Ambronisi&Bowman,2001)ithasdemonstrated
thatknowledgecharacteristicshaveacriticalroleintransfertoolsandknowledgetransfer.Previous
researchhasfocusedonidentifyingthenatureofknowledgethatpromotesknowledgetransferin
generalwithoutaddingtheroleofknowledgetransfertoolsinthatprocess.Therefore,itisessential
tounderstandtheeffectofknowledgecharacteristicsonknowledgetransferusingtransfertoolsas
amediator.

Ourmodelteststheoften-assumeddirectrelationshipbetweenknowledgecharacteristicsand
knowledgetransfereffectivenesswhileattemptingtounderstandtheeffectofknowledgecharacteristics
onknowledgetransfereffectivenessusingtransfertoolsasamediator.Thatis,thisstudyextends
therelationshipbetweenknowledgecharacteristicsandknowledgetransfereffectivenessbyadding
knowledgetransfertoolsthatmediatetheirlinkage.Knowledgetransfertoolsserveasbothadependent
variable(toknowledgecharacteristics)andindependent(mediating)variable(toknowledgetransfer).
By testing eleven hypotheses, this study finds that knowledge characteristics have statistically
significanteffectontransfertoolsandknowledgetransfer.Thepaperisconceptuallygroundedin
therelevantliteraturesupportedbyanempiricalwork.Itwilldefinitelymotivatescholarstoengage
withtheissuesindifferentwaysthantheyhadinthepast.
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