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ABSTRACT

Nowadays,manycompaniesareincreasinglyturningtoopeninnovation(OI)togeneratenewbusiness
opportunitiesthroughtheutilizationofknowledge,andtechnologywiththeexternalparties.Various
researchers andpractitioners arepayingattention to thedevelopmentofOI readiness evaluation
toolsforassessinginnovationcapabilitiesintheirbusinessactivities.However,methodsofthese
evaluation toolarecapability-orientedandrelatively littleattentionhasbeenpaid toconsidering
mindsetandbehaviorintersectinOIactivitiesatorganizationallevel.Inthisarticle,attemptstofill
thisgaparemadebyexaminingorganizations’readinessforOIadoption.Particularattentionisgiven
towhatthinkingtowardOI,whatbehaviortowardOI,andhowmindsetaffectstheirbehaviorforOI
adoptioninthemarketandtechnologyactivities.Thegoalistounderstandhowtheseunderstanding
canenhanceeffectivenessforimplementingOIactivitiesintheorganizations,especiallytechnology-
intensiveenterprises.
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INTROdUCTION

Openinnovation(OI)isoneofbusinessconceptsusedintheinnovationandtechnologymanagement
processacrossorganizationsforinnovationthatcanshareknowledge,increasechoicesandqualityof
ideas,lowertradingrisksaswellasimprovesuccessfulcommercializationofideas(Weietal.,2018;
HugginsandThompson,2015;Tsimiklisetal.,2015;MesseniPetruzzellietal.,2009).Chesbrough
(2003)definedthat“Openinnovationisaparadigmthatassumesthatenterprisescanandshoulduse
externalideasaswellasinternalideas,andinternalandexternalpathstomarket,astheenterprisesis
lookforadvancingtheirtechnology”.Inotherwords,OIisalsoastrategyinwhichenterprisesallow
aflowofknowledgeacrosstheirboundariesastheylookforthewaystoenhancetheirinnovation
capabilities(Martinez-Conesaetal.,2017;ChengandShiu,2015;ChesbroughandCrowther,2006).
Intheglobe,thereisamarkedtrendtotakeverydifferentwaysfortheadoptionofOIincorporations
which offers various benefits to different industries, such as shortening time-to-market, gaining
accesstonewtechnologiesandenhancinginnovationcompetencies(Castellanoetal.,2016;Wirtz
etal.,2015).However,relativelylittleattentionhasbeenpaidtothewayofunderstandingofthe
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mindsetandbehaviorintersectinopeninnovation.Inthispaper,aself-assessmentmethodhasbeen
designedanddevelopedfortechnology-intensiveenterprisestobetterunderstandtheirreadinessfor
openinnovationadoption.Theresultsofthisstudyprovideinsightsfromhowtheyaregettingready
toimplementationofopeninnovationandpreliminaryunderstandingonhowmindsetaffectstheir
behaviorsforopeninnovationadoption.

Factors Affecting the Adoption of Open Innovation (OI)
Manyfactorswhichvary indifferent industriesandcountriesarenecessary to take intoaccount
oftheimplementationofOI,andtheyarealsoaffectingtheadoptionofOI.Mortaraetal.(2009)
mentionedthatpermanentemploymentmodelandpartnerselectionaretwoofmajorconsiderations
inaglobalOIperspectivewhichshouldbekeptinmind,theseconsiderationsincludeemployment
models,partnerselectionforcollaboration,patternsofknowledgetransferandinteractionmodels.
LaursenandSalter(2006)proposedthemeasurementofopennesswithdifferentlevelsofresearch
anddevelopment(R&D)intensitysoastoexaminetherelationshipbetweentheopennesstoexternal
searchactivitiesandtheirinnovativeperformance(i.e.internalR&D).vandeVrandeetal.(2009)
investigatedthemarket-relatedmotivation(i.e.innovationneeds,timingofimplementation,keeping
upwithcompetitors)toactiontowardOIinsmallandmedium-sizedenterprises(SMEs),insteadof
largetechnology-intensivemultinationalenterprises(MNEs).Hackler(2011)articulatedthatregional
factors(i.e.regionaleconomic,socialandculturaldynamics)haveaneffectoninnovationstrategy
usingnine-hypothesisanalysis,particularlyintechnology-intensiveenterprises(TIEs).Spithovenet
al.(2012)reclassifiedthefactorsidentifiedbyChesbrough(2003,2006)inthreemaincategories,
whicharesupplysidefactors(i.e.increasedavailabilityofintellectualpropertyrights(IPRs)),technical
factors(i.e.adoptionoftechnicalstandardstofacilitateanexchangeofresourcesbetweenenterprises)
andgeographicalfactors(i.e.globalizationandinternalizationtoextendafirm’scommercialization
markets).Ingeneral,capability,culture,knowledgeandexperience,motivationaswellasnetworking
aresomeofsignificantfactorsaffectingtheadoptionofOIinorganizations.

Capability
Capabilityreferstooneoforganization’ssignificantcapabilitiesofmanaginginternalandexternal
knowledgeinOIprocesses(LichtenthalerandLichtenthaler,2009).KatilaandAhuja(2002)stated
thatexploratorytasks(i.e.innovation)aretypicallyassociatedwiththeneedforskillsthattranscend
thecurrentcapabilitiesoftheorganization.GassmannandEnkel(2004)demonstratedtheimpactof
outside-inprocessontheintegrationofinternalknowledgecapabilitywithnewandcomplementary
knowledgeofexternalparties(i.e.suppliers,customers).Motzek(2007)statedthatOImayenhance
theenterprise’scapabilityforthegenerationofnewsolutionsbyleveragingexternalresourcesof
knowledgeandcreativityfromthirdparties.Spithovenetal.(2011)demonstratedthattechnology
intermediariesassistenterprisesinthetraditionalindustriesbuildingabsorptivecapacitytoengage
ininboundOIactivities,whichmaytakeadvantageofinnovationandtechnologymanagement.With
regardtotheorganizationalcapabilityinOIpractices,Spithovenetal.(2012)examinedthatboththe
qualificationandoccupationoftheinternalR&Dpersonnelandtheavailabilityandqualificationof
theR&Dexpertsandmanagersareimportantfactorsaffectingtheenterprise-leveldecisionsrelating
toOIpractices.HungandChou(2013)conductedasurveyforhigh-techmanufacturingcompanies
in Taiwan to investigate the effect of internal R&D and environmental turbulence on company
performanceforadoptionofOIindimensionsofexternaltechnologyacquisitionandexploitation.Kim
andKim(2018)studiedhowIntellectualProperty(IP)managementcapabilityaffectingOIprocessin
KoreannewInformationandCommunicationsTechnology(ICT)Industry.Theyhighlyencouraged
thatthenewcompaniesinKoreanICTindustryshouldenhancetheirIPmanagementcapabilityfor
increasing their technological innovationperformance inOIactivities.The studyofNaqshbandi
andTabche(2018)indicatedthatabsorptivecapacityisoneofsignificantfactorsinteractingwith
organizationalleadershipthataffectsOIoutcomes.
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Knowledge
Intheknowledge-basedeconomy,knowledgeofusersisoneofthemajorresourcesinOIprocess
whichcanbeusedinthegenerationofnewsolutioninformation(Terhorstetal.,2018;Motzek,2007;
vonHippel,2005;PrahaladandRamaswamy,2004).GrimsdottirandEdvardsson(2018)mentioned
thatknowledgecreation is a critical learningprocessof innovationactivities incompanies. Ina
commonpracticeofimplementinginnovation,mostenterprisesstriveforgainingknowledgeand
experience (i.e. implicitand tacitknowledge)by testingdifferentapproachesofOI (i.e. ideation
contests,co-creationtoolkits,developercommunities,ortournament-basedcrowdsourcing)based
onthelevelofpilotprojectsatthebeginningratherthanwithintheentireenterprise(Terhorstetal.,
2018;DienerandPiller,2013;Lüttgensetal.,2012;LechnerandFloyd,2007;Turner,2005).Many
smallandmedium-sizedenterprises(SMEs)causeapprehensionaboutinnovation,OIandIntellectual
Property(IP)forlackofawarenessandeducation(BevisandCole,2010).PorterandNewman(2011)
proposedafive-stageframeworktocaptureexternalR&Dknowledgeandgeneratenewknowledge
possibilitiesfromresearchliteraturebytechnologymining.OneoftheinsightsfromOIliterature
emphasizestheneedforcompaniestoaccessexternalknowledgeinordertoperformresearchand
innovation(Spithovenetal.,2012;Enkeletal.,2009).deAraújoBurcharthetal.(2014)conducted
asurveyformanufacturingcompaniesinDenmarktoinvestigatethetwosignificantattitudes(i.e.
thenegativeattitudetowardstheutilizationofexternalknowledgeandnegativeattitudeagainstthe
externalexploitationofknowledgeassets) foradoptionofOIpractices.Theresult indicated that
bothofattitudeshavenegativeimpactsontheadoptionoftheinboundandoutboundapproachesto
OI.Terhorstetal.(2018)appliedexponentialrandomgraphmodelingtoinvestigatebothtacitand
explicitknowledgesharingintwoearlystageOIprojectsandtheyfoundthattacitknowledgesharing
isoneofthemostsignificantcriteriatothesuccessofOIprojects.

Network
ExternalnetworkingisoneofthesignificantelementsassociatedwithOIconsistently(vandeVrande
etal.,2009;ChesbroughandCrowther,2006).LaursenandSalter(2006)suggestedthatthenetworkof
relationshipsbetweenanenterpriseanditsexternalenvironmentcaninteracttoshapetheenterprise’s
innovativeperformance.TheyalsodefinedOIas“cooperationforinnovationwithinwidehorizontal
andverticalnetworksofuniversities,start-ups,suppliers,customers,andcompetitors”.Brownand
HagelIII(2006)proposedtochooseanappropriatewayofcoordinationofthenetwork,andthen
createanewnetworkwhereanumberofparticipantscollaboratetocreatenewknowledge,learnfrom
eachotherandbuildoneachother’scontribution.Fichter(2009)mentionedthatthedevelopmentof
aninnovationcommunityandofcommunityinteractionqualityisakeyconcerninthemanagement
ofOIprojects.vandeVrandeetal.(2009)mentionedthattheexternalnetworkingtoacquirenew
knowledgeandfillinspecificknowledgeneedsareimportantandeffectiveOIactivitiesamongSMEs.
Saur-AmaralandRego(2010)observedthatenterprisescantaketheunawareknowledgefromthe
hugeknowledgebasebyleveragingthefreecontributionofsocialnetworks.Bianchietal.(2011)
investigateddifferentorganizationalmodestoembarkonrelationshipwithdifferenttypesofpartners
foracquiringandexploitingtechnologiesandknowledgethroughOIapproach.KimandKim(2018)
studiedhowtwofactors(i.e.IntellectualProperty(IP)ManagementCapabilityandNetworkStrategy)
affectingOIactivitiesinKoreannewInformationandCommunicationsTechnology(ICT)Industry.
TheyhighlyrecommendedthatthenewcompaniesinKoreanICTindustryshouldbuilduptheirown
technologicalinnovationnetworkinordertoenhancetheircompetitiveadvantage.

Motivation
MotivationisoneofkeyissueswithaimtoimplementOIactivitiesintheorganization(Antikainen,
2010).Mortaraetal.(2009)mentionedthattopmanagementrarelyinclinestoacceptthenewapproach
toinnovationbydemonstratingcommitmentandsupport.Lüttgensetal.(2012)mentionedthatlack
ofmotivationisoneofmajorbarrierstoOIadoptioninbottom-upandtop-downapproaches.In



International Journal of Knowledge and Systems Science
Volume 9 • Issue 4 • October-December 2018

19

thebottom-upmanagement,peopleinR&DmaybelackinginternalcommitmentforOIadoption,
and then resulted ina rather slowcommitment to identifypotentialopportunity forOIadoption
(Lüttgensetal.,2012;ChesbroughandCrowther,2006;vandeVrandeetal.,2006).Inthetop-down
management,insufficienttopmanagementsupportandinsufficientresourceshadgreatinfluences
onmotivationforOIadoption,suchasinadequatepersonnelwereallocatedtoidentifytheproblem
andtodeterminetheappropriatesolution(Lüttgensetal.,2012;vandeVrandeetal.,2009).Itis
interestingtonotethatMortaraetal.(2009)mentionedthattop-downapproachesaregenerallyshort-
livedsincetheytendtoproduceover-complianceratherthanacceptance.Tsinopoulosetal.(2018)
developedaconceptualmodelusingsurveydatawhichwerecollectedfromtheU.K.governmentto
investigatehowmotivationaffectingtheOIandprocessinnovation.

Culture
AlthoughcultureisanimportantelementforsupportingchangeonOIadoption(Naqshbandiand
Tabche,2018;Naqshbandietal.,2015;Felícioetal.,2013;Lichtenthaler,2011;vandeVrandeet
al.,2009;Dodgsonetal.,2006;Witzemanetal.,2006;Boschma,2005),thefirmsmentionedthat
culturalandpracticalbackgroundarealsochallengestomotivatetheemployeestobecompletely
open(Mortaraetal.,2009).vandeVrandeetal.(2009)alsoexaminedthesignificantchallengesto
adoptOIpracticesinSMEswhichrelatetoorganizationalandculturalissues.Savitskayaetal.(2010)
statedthatorganizationalcultureisoneofcommonbarriersaffectingOIimplementation,interms
ofIPissue,nomatterwhichtypesofOIiscarriedout.MortaraandMinshall(2011)demonstrated
thatthewayforOIadoptionisfoundtovaryaccordingtothefirm’sinnovationrequirements,timing
oftheimplementationandorganizationalculture.Mortaraetal.(2009)conductedananalysisof
enablersandobstaclesthatcompanieshavetotacklewhenimplementingOI.Theresultidentified
fourcriticalfactorsthatcompanieshadexperiencedincludingOIculture,OIprocedures,OIskills
andOImotivation.Chiaronietal.(2011)identifiedfourkeymanagerialleversincludingnetworks,
organizational structures,evaluationprocessesandKMsystemswhichmayhave impactson the
implementationofopeninnovation.Mattes(2011)suggestedaseriesofquestionstobecheckedonthe
readinessofanorganizationbeforestartingitsOIimplementationintermsofinnovationperformance,
innovationapproach,innovationnetworkandorganizationalactionssupportingOI.Lazzarottietal.
(2012)studiedtherelationshipbetweenOImodelsandasetoffirm-specificfactors(i.e.innovation
approach,R&Dintensity,companycollaborationobjectives,aswellasorganizationalandmanagerial
actions supporting OI) in Italian manufacturing industries. Spithoven et al. (2012) studied four
majorfactorsaffectingtheadoptionofOIfromtheoreticalandempiricalperspectives,thesefactors
includesfirmheterogeneityininnovationperformance,therelationshipbetweenpublicfunding(i.e.
fundingfromgovernment)andafirm’sinnovationnetworkingbehavior,theimplicationsforR&D
outsourcingoninternalR&Dactivities,andtheroleofinternalR&Dpersonnelinafirm’sdecision
toengageinOIpractices.CompaniesthathavebeenimplementingOIsuccessfullypinpointedthat
thedevelopmentofanOIcultureisapowerfulmotivatingfactor,whileinternalculturalbarriersand
lackofmotivationarethegreatestobstaclesforOIadoption(WagnerandPiller,2012).Naqshbandi
etal.(2015)conductedasurveytoinvestigatehowcultureaffectingOIinorganizationsandthey
foundthatorganizationalcultureisoneofsignificantpredictorsofopeninnovation.Naqshbandiand
Tabche(2018)furtherinvestigatedhoworganizationalleadershipinteractswithabsorptivecapacity
andlearningculturetoaffectOIoutcomes.

Insummary,theliteratureshowsthatcapability,culture,knowledge,motivationandnetwork
turnouttobeimportant.Theseviewsaresharedbyanextensiveliteratureonfirmstrategiesandtheir
relationtoOIstrategiesthathasdevelopedoverthepastdecade.Therolesofcapability,knowledge
andexperience,network,motivationaswellasculturehavecometotheforeintheinvestigationof
facilitatingfactorsaffectingtheadoptionofOI.
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evaluation Tools of Open Innovation (OI) Readiness
Over theyears, companieshavegenerallybasedon the evaluationof innovation andknowledge
capabilitiesinordertoachievethebestinnovationperformance.Manyresearchersandpractitioners
proposedvariousmethodsthatcanhelpthecompaniestomeasuretheOIreadinessoropennessin
termsoftheirinnovationcapabilityandinnovationperformanceforOIadaptionasshowninTable1.
LaursenandSalter(2006)examinedthattheopennessoffirm’sexternalsearchstrategieshasaclose
relationshipwithfirm’sinnovativeperformancebydevelopingtheconceptoftwocomponents(i.e.
externalsearchbreadth’andexternalsearch‘depth’strategies).Applyingmeasuresonthe‘breadth’and
‘depth’ofOIproposedbyLaursenandSalter(2006)andtheimportanceofimpediments,Keuppand
Gassmann(2009)identifiedfourOIarchetypesusers(i.e.“Isolationists”,“Scouts”,“Explorers”and
“Professionals”)ofSwissfirmswhichdiffersignificantlyregardingthenumberofsourcestheyused
forOIactivities(i.e.customers,otherfirms,researchinstitutions)andtheintensityofcollaboration
witheachsource.BevisandCole(2010)introducedtheconceptofanOIreadinesstooltoassist
SMEswhomightbeapprehensiveaboutinnovation,OIandIPtounderstandtheirpositionregarding
capabilitytoinnovate.Mattes(2011)proposedanAppliedInnovationManagementTMtooltoprovide
theknowledgerequiredtoconductacriticalassessmentofexistingOIapproaches,toidentifynew
opportunitiesaswellastoplanforprofessionalimplementation.Theframeworkofthetoolconsists
of(a)awell-organizedthoughtprocesswith4mainstepswhichisusedtodeterminethebestOI
approachesforthefirmand(b)aseriesofsuggestionsandadvicewhichprovideguidancetoreflect
onandfindthesolutionstoquestionsthattheenterpriseneedtoworkwithwhenimplementingthe
knowledgeintheenterprise.

VariousresearchersproposeddifferentevaluationtoolstomeasuretheOIreadinessoropenness
whichhavetotaketheotherfactorsintoaccount,suchasinnovationpractices,networkcollaboration,
organizationalstructureandculture.Focusingonthemotivationsandperceivedchallengeswhen
SMEsadoptOIpractices,vandeVrandeetal.(2009)conductedsurveytomeasuretheOIwitheight
innovationpracticesreflectingtechnologyexplorationandexploitationinSMEs.NineSigma(2010)
developedadiagnostictoolforthecompaniestomeasuretheirOIcapabilitiesandtheresultranks
thecompaniesintermsofcollaborativeinnovationsuchasinternalcollaboration,existingnetwork
collaborationandglobalinnovationcommunitycollaboration.AnotherevaluationtoolofOIreadiness
auditisdesignedanddevelopedforcompaniestoself-evaluatetheirposition(WagnerandPiller,2012;
Piller,2011)usingaquestionnairewhichconsistsoffourmaincomponents,includingabsorptive
capacity,culture,organizationalstructuresandstrategy.Waiyawuththanapoometal.(2013)proposed
anintegratedframeworkasageneralguidetoevaluatereadinessoforganizationalOIimplementation
intermofsixdimensions,includingknowledgemanagement(KM),strategicmanagement,change
management,externalnetworkmanagement, intellectualpropertyrightmanagement(IPRM)and
environmentalmoderators.Lambertietal.(2017)developedOIscorecardforseniormanagementstaff
(i.e.innovationmanagers)asapracticaltoolformonitoringtheOIimplementationinthecompany.

Summary
In the literature, importance of the factors affecting the adoption of OI (i.e. capability, culture,
knowledge,motivationaswellasnetwork) is reviewedanddiscussed.TheexistingOIreadiness
evaluationtoolsarealsostudiedanddiscussed.Thecharacteristicsofthesemethodsaresummarized
inTables1and2.Onthewhole,theexistingOIreadinessevaluationmethodshelpconsiderablyfor
managementexecutives(i.e.solutionseekers)inthecompanywhichisimplementingOIstrategy.
However, there are three major limitations found in the literature of the evaluation tools for OI
readinesswhichinclude:-

• Less awareness of various facilitating factors and their interaction affecting OI adoption
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TheevidenceintheliteraturethatmostofthecompaniesarepursuingOIapproachesisvery
compelling,butonlyfewofthemhavelogicalmindsettoimplementOIapproachesfullyandhave
awell-architected,integratedandmanagedOIprofileinplace.AsshowninTable2,theexisting

Table 1. Chronological overview of evaluation tools of OI readiness

Researcher (Year) Methods Detail

KeuppandGassmann(2009);
LaursenandSalter(2006)

Hypothesestesting Tomeasuretheopennessofthefirm’sinnovatoryactivitiesintwodimensionsofOI
(LaursenandSalter,2006),suchas
•Externalsearchbreadth’strategy
•Externalsearch‘depth’strategy

vandeVrandeetal.(2009) Survey Eightinnovationpractices
•Technologyexploration
•Venturing
•OutwardIPlicensing
•Employeeinvolvement
•Technologyexploitation
•Customerinvolvement
•Externalnetworking
•Externalparticipation
•OutsourcingR&D
•InwardIPlicensing

BevisandCole(2010) OpenInnovation
ReadinessTool

Fivemainstages
•Learning
•Preparing
•Initiatingideas
•Managing
•Maturing

NineSigma(2010) Survey ThreetiersofOIcapabilities
•Internalcollaboration
•Existingnetworkcollaboration
•Globalinnovationcommunitycollaboration

M a t t e s  ( 2 0 1 1 ) Well-organized
thoughtprocess

Fourmainsteps
•MakeaninventoryofallOIapproachesthatyourfirmalreadyispursuing
•AnalyzethefieldswhereOIpotentiallycouldaddvaluetoyourfirm
•LookforOIbenchmarksinthefieldsidentifiedinstep2andaddtheseapproaches
tothelistmadeinstep1
•Filteroutthemostappropriateapproachesbyapplyingfourtestingquestions

Aseriesof
suggestionsand
advices

Sixmainsteps
•Judgewhetheryourexistinginnovationapproachisgoodenough
•Beclearaboutwherethefirmshouldinnovateopenly–andwhereitshouldnot
•Assessthefirm’sexistingopenapproachestoinnovation
•Beinspired–lookforprovenOIapproachesandexchangeexperiences
•Selectthemostappropriateapproaches
•Planforaprofessionalimplementation

WagnerandPiller(2012),Piller
(2011)

Q u e s t i o n n a i r e Fourmaincomponents
•Absorptivecapacity
•Culture
•Organizationalstructures
•Strategy

Waiyawuththanapoometal.
(2013)

G e n e r a l  g u i d e Sixdimensions
•Internaldimensions
•KnowledgeManagement
•StrategicManagement
•Changemanagement
•Externaldimensions
•Externalnetworkmanagement
•Intellectualpropertyrightmanagement(IPRM)
•Environmentalmoderators

Lambertietal.(2017) Aseriesofindicators Fivedimensions
•Outerenvironment
•Innerenvironment
•Collaboration
•Importing
•Exportingmechanisms
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approaches do not fulfill the requirements needed for the facilitating factors of OI adoption. In
particular,theeffectofotherfacilitatingfactors(i.e.culture,knowledgeandexperience,motivation
aswellasnetwork)andtheirinteractionhasbeenoverlookedinmostofthestudiesofOIadoption.

• Capability-oriented measurement for innovation performance

AsshowninTable2,mostoftheresearchersandpractitionershavestudieddifferentmethods
andtechniquestofocusonthemeasurementofcompany’sinnovationperformance(i.e.OIreadiness
oropenness)forOIadoptionintermsoftheirinnovationcapability.Theoutputsarealwaysbeing
transformedintocapability-orientedresult,eventhoughtheinputsarenon-capabilitycriteria.Inother
words,allareaboutthecompanycapability-orientedperformanceevaluationforOIimplementation.

• Less awareness of how mindsets can affect the company’s innovation

Mostoftheexistingmethodsandtechniqueshavebeenrestrictedtothecompaniestomeasure
theOIreadinessoropennessafterorduringtheimplementationofOI,asshowninTable2.There
isalackofinvestigationintotheareaofhowmindsetcanaffectthecompany’sinnovationbehaviors
beforeOIadoption.ThestudyintheareaoftheeffectoffacilitatingfactorsforOIadoptionhasalso
beenquitelimited.Abetterunderstandingofconsistencybetweenmindsetandbehaviortoadopt
andevolvewaysofworkingwithinOIismuchneeded.

Inordertoaddressthekeyissuesfoundintheexistingmethods,thispaperaimstodesignand
developa self-assessment toolwhichprovidescompanieswith fresh insights fromhow theyare
gettingreadytoimplementOIandpreliminaryunderstandingonhowmindsetaffecttheirbehavior
forOIadoption.Firstly,abetterunderstandingoftheeffectofvariousfacilitatingfactorsandtheir
interactionsoninnovationopennessisofprimeimportanceforthefurtherdevelopmentofOI.Asurvey
isdesignedforcompaniestoconducttheassessmentoftheopennesswhichtakesfivefacilitating
factors (i.e. capability, culture, knowledge and experience, motivation as well as network) into
consideration.Secondly,aneducativeandproactiveassessmenttoolisdesignedanddevelopedfor
thecompaniesinassessingtheirOImindsettowardthinking,theirOImindsettowardbehavior,and
howmindsetaffecttheirbehaviorforOIadoption,respectively.Lastbutnotleast,acomparativecase
studyisconductedtoverifytheperformanceoftheassessmenttoolthroughatrialimplementation
intheselectedreferencesite.

SelF-ASSeSSMeNT MeThOd FOR ReAdINeSS 
ANAlySIS OF OpeN INNOvATION

Openinnovation(OI)isaconstructwhichisnotmeasurablebyquantitydirectly.Inthisstudy,a
seriesofindicatorsweredesignedanddevelopedtomeasurethedegreeofopenness(i.e.OIreadiness)
intermsofconsistencyofboththeorganizationalmind(i.e.corporatepolicy)andorganizational
behavior(i.e.action/outcome)connectedtoOI.FivesignificantfacilitatingfactorsforOIadoption
areselectedbasedontheexistingliteratureincludingcapability,culture,knowledgeandexperience,
motivationaswellasnetwork.Toassesstheopennessofcompanies(i.e.OIreadiness)withregards
tothesefivesignificantfacilitatingfactors,asurveywasconductedforcompanytoperformaself-
assessmentofhowmindsetaffectingtheirbehaviorforOIadoptionusingaquicktest.Asurvey
questionnaireisdesignedwhichcontains20statementsthatisillustratedinAppendixI.Theyare
dividedintofivedimensionswhichincludecapability,culture,knowledgeandexperience,motivation
aswellasnetwork.Eachdimensioniscomposedoffourstatements,especiallytheoneattemptsto
addresstheirOImindsettowardthinkingwhiletheotherthreeaimataddressingtheirOImindset
toward behavior. By Likert-type scale, the respondent is offered a choice of five responses (i.e.
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stronglyagree,somewhatagree,neutral,somewhatdisagree,stronglydisagree)toexpresshowthey
agreeordisagreewithaparticularstatement.Thequestionnairewasdesignedtoelicitthreetypes
ofinformation:(a)thestateoftheirOImindsettowardthinking,(b)thestateoftheirOImindset
towardbehavior,and(c)thestateofhowmindsetaffectstheirbehaviorforOIadoption.Tovisualize
theresultofthequestionnaire,theresponsesweregroupedintoa2x2matrixbasedontheextentof
theirOImindsettowardthinkingandbehaviorasshowninFigure1.

AsshowninFigure1,thecompanyisclassifiedaccordingtotheOImindset.Type1referstothe
“OIenabler”whichischaracterizedbythehighestdegreeofOIadoption.Thistypeofcompanieshas
positiveattitudetoOIadoptionwhichshowsinthewaytheythinkandbehave.Intheotherwords,
thesecompaniesopenuptheirapproachestoinnovationwhicharewillingtoadvancetheirtechnology
leveragingexternalandinternalideasaswellastheexternalandinternalpathstomarketstowards
mind(i.e.thought)andbehavior(i.e.action)inOIadoption.Type2referstothe“OIworker”.This
typeofcompanieshastheattitudetowardstheybehaveinOIadoptionthatbehavequitedifferently
thanwhattheythink.Intheotherwords,thesecompaniesprefertoinnovateinaclosedway,but
theyinnovateopenly.Type3referstothe“OIthinker”whichmindsetisoppositetotype2’s.This
typeofcompanieshastheattitudetowardswhattheythinkinOIadoption,buttheirthoughtisquite

Table 2. Comparison of the existing OI readiness evaluation tools

Author (Year) van de Vrande et al. 
(2009) NineSigma (2010) Wagner and Piller 

(2012); Piller (2011) Proposed Method

Purpose Toexplorethe
incidenceofand
trendstowardsOIin
SMEs

Toevaluate
theinnovation
capabilitiesacross
‘engage’and‘enable’

Todetermine
organization’s
readinessforOI

Toassessthe
consistencyof
mindsetandbehavior
inOIadoption

Level Organizationallevel Organizationallevel Organizationallevel Organizationallevel

Factors •Venturing
•OutwardIP
licensing
•Employee
involvement
•Customer
involvement
•Externalnetworking
•External
participation
•OutsourcingR&D
•InwardIPlicensing

•Internal
collaboration
•Existingnetwork
collaboration
•Globalinnovation
community
collaboration

•Absorptivecapacity
•Culture
•Organization
•Strategy

•Capability
•Culture
•Knowledge
•Motivation
•Network

Tool Questionnaire Questionnaire Questionnaire Questionnaire

Focuson Capability-oriented
measurement

Capability-oriented
measurement

Capability-oriented
measurement

Mindsetand
behavior-oriented

measurement

Output •Incidenceofand
apparenttrend
towardsopen
innovation

•Extenttowhich
theyareable
toengagewith
innovationpartners
internallyand
externally
•Howwellenabled
theyaretoassimilate
knowledgeand
solutionsintotheir
organization

•Aggregated
totalvalueforall
dimensions
•Breakdownof
figuresforthe
individualdimensions
•Breakdownof
figureswithinthe
respectivedimensions

•OImindsettoward
thinking
•OImindsettoward
behavior
•Howmindsetaffect
theirbehaviorforOI
adoption
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differentlyfromwhattheybehave.Intheotherwords,thesecompaniesprefertoinnovateopenly,
butthemindsetisstillkeptinaclosedway.Type4referstothe“OIbarrier”whichischaracterized
bythelowestdegreeofOIadoptionandmindsetisoppositetotype1’s.Thistypeofcompanieshas
thepositiveattitudetoclosedinnovationadoptionwhichshowsinthewaytheythinkandbehave,
butnotinOIadoption.Intheotherwords,thesecompaniesstillpursueclosedinnovationinorder
togenerateinternalideasandberesponsiblefordeveloping,producing,distributing,andmarketing
theirownproducts,technologiesandapplicationsinclosedenvironment(i.e.in-houseR&D).

Figure2showsaframeworkfortheSelf-assessmentMethodforReadinessAnalysisofOpen
Innovation. For better understanding of their openness for OI adoption, three main steps (i.e.
preliminaryinterview,self-assessmentandfollow-updiscussion)wereconducted,respectively.The
preliminaryinterviewisconductedtoelicit threetypesofinformationinitially,suchascompany
background,businessnatureandtheexistingOIstrategyoftargetorganizationbeforecompletion
oftheself-assessment.Self-assessmentofhowmindsetaffectingtheirbehaviorforOIadoptionis
thenconductedusingaquicktest.Theresultof theself-assessmentclearlyshowsthat the target
organizationbelongstowhichtypeofOImindset(i.e.Type1,2,3,or4).Regardingtheresult,the
stateoftheirOImindsettowardthinking,thestateoftheirOImindsettowardbehavior,andthestate
ofhowmindsetaffecttheirbehaviorforOIadoptionisalsoenclosed.Thefollow-updiscussionis
subsequentlyconductedwiththerespondenttoprovideadviceandsuggestionsonhowmindsetaffects
theirbehaviorforOIadoptionaccordingtotheresultsoftheself-assessment.

TRIAl IMpleMeNTATION

TorealizethecapabilityoftheSelf-assessmentMethodforReadinessAnalysisofOpenInnovation,a
trialimplementationoftheproposedmethodforanalyzinghowmindsetaffectingtheirbehaviorforOI
adoptionwasconductedforvariouscompaniessoastoassesstheiropennesswithregardstothesefive
significantfacilitatingfactorsusingaquicktest.Atotalof29companieswereinvitedtoparticipate
inthepreliminarystudywhichconsistsof11intheServiceIndustry,8inEngineeringIndustry,3

Figure 1. Illustration of result in 2 x 2 matrix based on the extent of their OI mindset toward thinking and behavior
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inEducation,4fromDepartments fromGovernmentaswellas3Non-governmentOrganization
(NGO)(seeTable3).Arepresentativefromthecompanieswhoareworkinginmanagementlevel
wasselectedtoconducttheself-assessmentmethodforreadinessanalysisofopeninnovationusing
thequestionnaire.

After the completion of the questionnaire, self-assessment results of each organization is
calculated in terms of thinking andbehavior according to five factors (i.e. motivation, network,
cultureknowledgeandcapability).Inthisstudy,actualscoresofeachquestioncompletedbythe29
participatingcompanieswerecollectedandshowninTable4.InFigure4,item(a)ofeachfactor
isthescoresofOItowardthinkinginparticularfactors.Items(b),(c)and(d)arethescoresofOI
towardbehaviorinparticularfactors,respectively.

AsshowninTable5,TnisscoreofOItowardthinkingineachfactor,assameasthescoreof
item(a)illustratedinTable4andAv(Tn)isaveragescoresofeachitem(a)infivefactorswhichalso
representsfinalscoresofOItowardthinking.Bnisaveragescoreofitems(b),(c)and(d)asshown
inTable4thatrepresentsscoresofOItowardbehaviorinparticularfactors,respectively.Afterward,
Av(Bn)isaveragescoresofeachBninfivefactorswhichalsorepresentsfinalscoresofOItoward
behavior.AccordingtothefinalscoresofOItowardthinkingandbehavior,theorganizationcanbe
classifiedintypesofOImindset.

Afterthecompletionofthetrialimplementation,thecompanieswereclassifiedintofourparticular
typesaccordingtotheOImindset,i.e.OIenabler,OIworker,OIthinker,OIbarrier.Asshownin
Figure3,theresultsoftheself-assessmentclearlyshowthat10participatingcompaniesbelongto

Figure 2. Framework of self-assessment method for readiness analysis of open innovation
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OIenabler(i.e.type1ofOImindset)andanother10belongtoOIthinker(i.e.type3ofOImindset).
OnlyoneparticipatingcompanybelongstoOIworker(i.e.type2ofOImindset)whiletherestof
theparticipatingcompaniesbelongtotheOIbarrier(i.e.type4ofOImindset).

COMpARATIve CASe STUdy

Toillustratehowtheaboveassessmentframeworkisappliedintechnology-intensivecompany,a
comparativecasestudyresearchwasconductedinHongKong.Inordertomaketheassessmentmore
comparative,twotargetorganizationsof29participatingorganizationswereselectedinthestudy
accordingtosimilarcorecompetencyintermsof(a)thenatureofbusiness,(b)thequalification
ofstaff,(c)researchareas,(d)varietyofthecustomers,and(e)researchachievement(i.e.projects,
patentsandawards).Theempiricalstudyhasfocusedontechnology-intensiveorganizationswhich
mainlyprovideR&DservicesandarelookingfortheadoptionofOI.Thebackgroundinformation
oftwotargetorganizationsistabulatedinTable6.

Reference Case 1: Target Company A
Sinceitsfoundationin2004,TargetCompanyA(“Thecompany”)isaleadingRadioFrequency
Identification(RFID)solutionproviderwithheadquarterinHongKongwhichprovidesRFIDsolutions
andconsultancyservicesaccordingtocustomerrequirements.Experiencedstaffwithstrongtechnical
backgroundfromdifferentindustriessuchascomputing,electronic,engineering,andmanufacturing
contributestoR&Dofthecompany.Severalstrategicallianceshavebeenformedwithotherresearch
institutesandcorporationstobenefitfromsynergyandtechnologytransfer.Thecompanyinvestsalot
ofhigh-gradeequipmentforR&Dandcreatestheirownproductsandatthesametimealsobuildsup
theirhonorimages.Theremarkableachievementsofthecompanyarereflectedbytheiroutstanding
performanceinobtainingR&Daswellasmarketing.Forinstance,variousRFIDproductshavebeen
placedontothemarketandwereverywellreceived.Forthegroupofendusers,itcomprisesRFID
enduserscompaniesandRFIDtechnologysuppliers.Inthiscasestudy,thecompanyisahardware
solutionprovidersothattheyhavetoconsidertheirpotentialcustomer’sneedsandalsotoconsider
thesoftwarecompanyallianceprovidingthefeasibletechnicalsupportfortheircompletesolution.
Overtheyears,thecompanyisalsohonoredwithseveralpatentsandvariousawardsinareaofRFID
technology.

Reference Case 2: Target Company B
TargetCompanyB(“Thelaboratory”)engagesinappliedresearch,technologytransfer,andprovision
ofconsultancyservicesforthedevelopmentofRFIDTechnology,InternetofThings(IoT)Technology,
Wireless Sensor Network (WSN) Technology, Mobile Technology and Cloud Computing in the

Table 3. Information of 29 participating companies

Industry Company No. Quantity

•ServiceIndustry Company#1,#3,#4,#5,#6,#11,#13,#18,#20,#23
and#27

11

•EngineeringIndustry Company#9,#10,#15,#21,#24,#25,#26and#28 8

•Education Company#14,#17and#29 3

•Government Company#2,#8,#16and#22 4

•NGO Company#7,#12and#19 3

Total 29



International Journal of Knowledge and Systems Science
Volume 9 • Issue 4 • October-December 2018

27

various industries since itsestablishment in2000.The research team in the laboratorypositions
itselfinindustry-basedandappliedresearch.Thesignificanceofcontributionsmadebytheresearch
activitiesundertakenbytheresearchteamisindicatedbyitsachievementinsecuringresearchgrants
andsolicitingindustrialdonations.Thehighdegreeofsuccesshasbeenachievedthroughinvolvement
oftheresearchteaminindustry-basedandconsultancyprojects.Theteamhassuccessfullyobtained
over HK$18 million research funding over the last few years including external research funds
(i.e. InnovationandTechnologyFund (ITF), internal research funds, collaborative research, and
consultancyprojects.Theremarkableachievementsoftheteaminresearcharereflectedbytheir
outstandingperformanceinobtainingexternalresearchfunding,highqualityresearchoutput,and
industrial applications to companies inHongKongandonMainlandChina.Alwaysmindfulof

Table 4. Actual scores of each question completed by the 29 participating companies

Company 
Number

(1) Motivation (2) Network (3) Culture (4) Knowledge (5) Capability

(a) (b) (c) (d) (a) (b) (c) (d) (a) (b) (c) (d) (a) (b) (c) (d) (a) (b) (c) (d)

#1 3 4 4 3 5 4 3 2 4 4 5 3 4 4 2 4 3 4 4 4

#2 2 3 3 3 3 2 5 4 3 3 3 3 3 2 4 1 2 1 2 3

#3 4 2 4 2 5 2 2 2 2 3 4 4 2 2 2 1 2 2 1 1

#4 4 4 3 3 4 2 2 1 4 4 4 2 1 1 2 1 2 1 2 2

#5 4 2 2 2 3 2 5 4 3 3 4 3 3 1 1 2 3 2 1 1

#6 4 4 2 2 5 4 4 4 4 3 3 4 2 2 4 2 3 1 2 1

#7 4 3 4 2 4 3 4 2 3 3 3 2 2 2 2 2 2 2 2 3

#8 3 4 4 1 4 2 3 2 2 2 4 2 2 1 1 1 2 1 2 1

#9 2 2 2 3 4 3 4 3 1 2 3 2 2 1 2 3 3 2 3 4

#10 4 2 2 2 4 3 3 4 4 4 2 2 3 3 3 3 3 2 2 2

#11 4 4 3 4 4 4 4 4 4 4 3 3 4 4 5 4 4 4 4 4

#12 4 4 4 4 4 4 3 3 4 4 5 4 4 4 4 4 4 4 4 4

#13 3 4 4 4 3 3 2 3 4 3 3 3 3 3 5 3 4 3 4 3

##14 2 1 2 1 3 3 4 4 2 1 3 3 3 1 3 2 4 4 3 3

#15 5 2 2 1 4 1 1 2 3 2 4 2 1 1 3 2 3 1 2 2

#16 1 2 2 3 3 4 2 2 2 2 3 4 3 3 3 2 2 2 3 3

#17 3 3 4 2 3 2 2 3 4 3 3 3 2 2 4 3 3 3 3 2

#18 4 5 4 2 4 4 3 2 4 4 4 3 3 3 3 3 3 3 3 3

#19 3 1 4 4 4 2 5 5 5 5 5 5 5 5 5 5 4 4 4 4

#20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1

#21 2 2 4 3 4 3 4 2 4 3 4 5 2 2 5 2 4 2 2 4

#22 4 4 3 2 4 2 2 2 3 3 2 2 2 2 3 2 3 2 3 2

#23 5 4 4 3 3 4 2 3 4 3 4 3 2 3 3 2 3 3 4 3

#24 5 4 5 3 4 3 3 2 5 5 3 4 5 4 5 4 4 5 5 4

#25 5 4 3 3 5 2 3 3 4 4 4 3 3 2 5 3 4 4 3 4

#26 5 5 5 5 5 5 3 2 4 4 4 4 5 3 5 3 5 5 5 5

#27 3 1 1 1 3 1 3 1 3 3 1 1 1 1 1 1 1 1 1 1

#28 4 4 3 2 4 3 3 3 5 5 2 3 3 3 4 2 2 1 2 2

#29 3 3 3 3 3 4 4 4 3 3 3 4 3 3 3 2 3 2 4 3



International Journal of Knowledge and Systems Science
Volume 9 • Issue 4 • October-December 2018

28

keepingclosecollaborationwithindustry,variouscollaborativeprojectsarebeingundertakenbythe
laboratory.Theteammemberscontributedtothissuccessinvariousaspectsfromideageneration,
implementation,toindustrialliaisonactivities.TheacademicpursuitinRFIDappliedresearchalso
hasastrongapplicationsorientationwhichhasledtohigh-levelconsultancyandtechnologytransfer
activitiestoindustry.Inaddition,thelaboratoryisalsohonoredwithseveralUS,ChinaandHong
Kongpatents,andvariousawardsovertheyears.

ReSUlTS ANd dISCUSSION

Backgrounddescriptionoftwotargetorganizationspresentedintheabovesectionprovidesaclear
illustrationoftheircorecompetencyintermsof(a)thenatureofbusiness,(b)thequalificationof
staff,(c)researchareas,(d)varietyofthecustomers,and(e)researchachievement(i.e.projects,
patentsandawards).Inthesection,self-assessmentresultsofhowmindsetaffectingtheirbehavior
forOIadoptionarepresentedanddiscussed.

Table 5. Final assessment results of 29 participating companies

Company 
Number

(1) 
Motivation

(2) 
Network

(3) 
Culture

(4) 
Knowledge

(5) 
Capability

OI toward 
Thinking

OI toward 
Behavior Type

Tn Bn Tn Bn Tn Bn Tn Bn Tn Bn Av(Tn) Av(Bn)

#1 3 3.67 5 3.00 4 4.00 4 3.33 3 4.00 3.8 3.6 OIEnabler

#2 2 3.00 3 3.67 3 3.00 3 2.33 2 2.00 2.6 2.8 OIBarrier

#3 4 2.67 5 2.00 2 3.67 2 1.67 2 1.33 3 2.27 OIThinker

#4 4 3.33 4 1.67 4 3.33 1 1.33 2 1.67 3 2.27 OIThinker

#5 4 2.00 3 3.67 3 3.33 3 1.33 3 1.33 3.2 2.33 OIThinker

#6 4 2.67 5 4.00 4 3.33 2 2.67 3 1.33 3.6 2.8 OIThinker

#7 4 3.00 4 3.00 3 2.67 2 2.00 2 2.33 3 2.6 OIThinker

#8 3 3.00 4 2.33 2 2.67 2 1.00 2 1.33 2.6 2.07 OIBarrier

#9 2 2.33 4 3.33 1 2.33 2 2.00 3 3.00 2.4 2.6 OIBarrier

#10 4 2.00 4 3.33 4 2.67 3 3.00 3 2.00 3.6 2.6 OIThinker

#11 4 3.67 4 4.00 4 3.33 4 4.33 4 4.00 4 3.87 OIEnabler

#12 4 1.33 4 2.00 4 3.33 4 1.00 4 2.00 2.6 1.93 OIBarrier

#13 3 4.00 3 2.67 4 3.00 3 3.67 4 3.33 3.4 3.33 OIEnabler

##14 2 1.33 3 3.67 2 2.33 3 2.00 4 3.33 2.8 2.53 OIBarrier

#15 5 1.67 4 1.33 3 2.67 1 2.00 3 1.67 3.2 1.87 OIThinker

#16 1 2.33 3 2.67 2 3.00 3 2.67 2 2.67 2.2 2.67 OIBarrier

#17 3 3.00 3 2.33 4 3.00 2 3.00 3 2.67 3 2.8 OIThinker

#18 4 3.67 4 3.00 4 3.67 3 3.00 3 3.00 3.6 3.27 OIEnabler

#19 3 3.00 4 4.00 5 5.00 5 5.00 4 4.00 4.2 4.2 OIEnabler

#20 1 1.00 1 1.00 1 1.00 1 1.67 1 1.00 1 1.13 OIBarrier

#21 2 3.00 4 3.00 4 4.00 2 3.00 4 2.67 3.2 3.13 OIEnabler

#22 4 3.00 4 2.00 3 2.33 2 2.33 3 2.33 3.2 2.4 OIThinker

#23 5 3.67 3 3.00 4 3.33 2 2.67 3 3.33 3.4 3.2 OIEnabler

#24 5 4.00 4 2.67 5 4.00 5 4.33 4 4.67 4.6 3.93 OIEnabler

#25 5 3.33 5 2.67 4 3.67 3 3.33 4 3.67 4.2 3.33 OIEnabler

#26 5 5.00 5 3.33 4 4.00 5 3.67 5 5.00 4.8 4.2 OIEnabler

#27 3 1.00 3 1.67 3 1.67 1 1.00 1 1.00 2.2 1.27 OIBarrier

#28 4 3.00 4 3.00 5 3.33 3 3.00 2 1.67 3.6 2.8 OIThinker

#29 3 3.00 3 4.00 3 3.33 3 2.67 3 3.00 3 3.2 OIWorker
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Case Study 1 - Target Company A
AsshowninTable5andFigure4,theresultsoftheself-assessmentclearlyshowthatthecompany
belongstoOIthinker(i.e.type3ofOImindset).Thistypeofcompanieshaspartlyopeneduptheir
innovationmindsetwhichhastheattitudetowardswhattheythinkinOIadoptionthatthinkquite
differentlythantheybehave.Intheotherwords,thesecompaniesprefertoinnovateopenly,butthe
mindsetisstillkeptinaclosedway.ForbetterunderstandingofOImindsetofthecompany,thestate
oftheirOImindsettowardthinking,thestateoftheirOImindsettowardbehavior,andthestateofhow
mindsetaffecttheirbehaviorforOIadoptionisalsoshowninFigures5(a),5(b)and5(c),respectively.

State of Their OI Mindset Toward Thinking
ThefindingsinFigure5indicatethatthecompanyhadstronglypositiveresponsesonstatementsof
culture,motivationandnetworkwhichaddressedtheirOImindsettowardthinking.Especially,the
intervieweestronglyagreedwiththestatementonculturethatis“Employeehaveanopen-minded
towardopeninnovation”.Furthermore,theintervieweehadneutralandslightlynegativeresponses
onstatementsofknowledgeandexperienceaswellascapabilityrespectively.

Figure 3. Illustration of self-assessment results of 29 participating companies in term of type of OI mindset

Table 6. Background of target organizations

Target Organizations Target Company A Target Company B

CompanyNumber
(RefertoTables4and5)

Company#28 Company#29

Technology RFIDTechnology RFIDTechnology

YearofEstablishment Since2004 Since2000

Location HongKong HongKong

NatureofBusiness ServiceProvider ServiceProvider
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State of Their OI Mindset Toward Behavior
The findings in Figure 6 indicate that the company had slightly positive and slightly negative
responsesonstatementsofcultureandcapabilitywhichaddressedtheirOImindsettowardbehavior,
respectively.Besides,theintervieweehadneutralresponsesonstatementsofmotivation,networkas
wellasknowledgeandexperience.

State of How Mindset Affect Their Behavior for OI Adoption
Inthecaseofthecompany,anideaofOIadoptionisbeginningtotakeshapeinthemindtowards
thinking,ratherthanbehavior,asshowninFigure7.ThestateoftheirOImindsettowardthinking
couldbe attributed to the existingOI strategyof the company, since the intervieweementioned
duringthepreliminaryinterviewthattheactiveeffortsarebeingmadetoadoptOIinthecompany.

Interestingly,thestateoftheirOImindsettowardbehaviormaybeslightlydifferentascompared
withthestateoftheirOImindsettowardthinking.Theresultsimpliedthatthecompanytakeslightly
passiveactionstoadoptOI,especiallyinthedimensionsofculture,motivationandnetwork.

Accordingtotheresultofdimension“culture”,thetopmanagementofthecompanystrongly
supportstoadoptOIandtheyareaggressivetofindexternalpartnersforcreatingandprofitingfrom
technology,especiallybusiness-to-consumer(B2C)services.Meanwhile,employeesarehesitantto
valueideaandtechnologythataregeneratedfromoutsidecompanyandremainneutralwhenthey
scoutandscantheexternaltechnologyconsciously.Thecompanymakesmoreeffortonmotivation
forsearchingexternaltechnologyandinformationaboutOIandremainsneutralwhenidentifying
potentialpartners,butthecompanymaymakerelativelylessefforttoimproveemployee’smotivation
forengagingwithexternalinnovationpartners.

TheintervieweeexplainedthatthecompanyplacedextensivemanpowerandcapitalonR&D,
onlythetopmanagementofthecompanyisresponsibleforengagingOIandfindexternalinnovation
partnersforcollaboration.That’swhythecompanytakesslightlypassiveactionsonstatementsof
cultureandmotivationwhichaddressedtheirOImindsettowardbehavior.

Figure 4. Illustration of self-assessment result of Target Company A in term of type of OI mindset
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ThecompanyadoptsaneutralpositiononallstatementsofnetworkwhichaddressedtheirOI
mindset towardbehavior.The intervieweementioned that thecompany isstrictaboutbuildinga
networkforengagingOI,sothetopmanagementwilltakedifferentcriteriaintoconsiderationwhen
decidingtoaddthenewpartners.Accesstotheexpertiseintheexistingnetworkisrestrictedtotop
managementonly.Inadditiontothestrategicalliancecooperationwithotherresearchinstitutions
andcorporations,notonlythecompanycanimprovetheRFIDtechnologyfabulously,theyarealso
abletopromotetheadvantagesoftheuseofRFIDtofutureliveswithwidecoverage.

Thecompanyhadslightlynegativeresponseonstatementsofcapabilitywhichaddressedtheir
OImindsettowardbehavior.Theresultexpressedthatthecompanymaynotundertaketoestablish
theirOIcapability.Especially,thecompanyrarelyputeffort(i.e.assignstafforprojectteam)into
managementofOIprojects.Theintervieweementionedthat thecompanymainlyfocusesonthe
hardwaredevelopmentof theirproductsandtakeoutseveralpatentsontheirhardwareproducts.
Softwareoftheirproductsisnon-coredevelopmentintheirbusinesswhichisoutsourcedanddeveloped
bytheexternalparties.

Inthedimension“experience”,theresultimpliedthatthecompanyhasplentyofexperienceon
buildingcollaborationpartnershipwithothercompaniesthroughOIpractices,andsomeexperience
onfindingpartnerwhenparticipatingOIactivities,respectively.Relatively,thecompanymayhave
lessexperiencetodesignanddevelopproductsviaOIapproaches.Theintervieweeexpressedthat
thecompanydevotedtheeffortintheconfirmationofbasesourcewithassistancefrommanyexperts
includingRFEngineers,ProductDesigners,InformationSystemExpertssoastoensuretheuniformity,
uniquenessanddifferentiationoftheproductandservicequality.

Figure 5. Self-assessment results of the state of Target Company A’s OI mindset toward thinking
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Case Study 2 - Target Company B
AsshowninTable5andFigure8,theresultsoftheself-assessmentclearlyshowthatthelaboratory
belongstoOIworker(i.e.type2ofOImindset)whichisoppositetotheresultsofTargetCompany
A.Thistypeofcompanieshasalsopartlyopeneduptheirinnovationmindsetbutinthedifferent
way.ThelaboratoryhastheattitudetowardswhattheybehaveinOIadoptionthatbehavesquite
differentlyfromwhattheythink.Intheotherwords,thelaboratorypreferstoinnovateinaclosed
way,buttheyinnovateopenly.

ForbetterunderstandingofOImindsetofthelaboratory,thestateoftheirOImindsettoward
thinking,thestateoftheirOImindsettowardbehavior,andthestateofhowmindsetaffecttheir
behaviorforOIadoptionisshowninFigures9,10and11,respectively.

State of Their OI Mindset Toward Thinking
AccordingtotheresultshowninFigure9,itisrevealedthatthelaboratoryremainedneutralonall
thestatementsinfivedimensionswhichaddressedtheirOImindsettowardthinking.

State of Their OI Mindset Toward Behavior
AsshowninFigure10,thelaboratoryhadslightlypositiveresponsesonthestatementsofnetworkand
culturewhichaddressedtheirOImindsettowardbehavior.Furthermore,theintervieweehadneutral
responsesonthestatementsofcapabilityandmotivationandprovidedslightlynegativeresponses
onthestatementsofknowledgeandexperience.

Figure 6. Target Company A’s OI mindset toward behavior
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State of How Mindset Affects Their Behavior for OI Adoption
Inthecaseofthelaboratory,anideaofOIadoptionisbeginningtotakeshapeinthemindtowards
behavior,ratherthanthinking,asshowninFigure11.ThestateoftheirOImindsettowardthinking
couldbeattributedtotheexistingOIstrategyofthelaboratory,sincetheintervieweementionedduring
thepreliminaryinterviewthatthelaboratorytriedtoremainneutralwhentheystartedOIadoption.

Interestingly,thestateofthelaboratory’sOImindsettowardbehaviormaybeslightlydifferentas
comparedwiththestateoftheirOImindsettowardthinking.Theresultsimpliedthatthelaboratory
takeslightlyaggressiveactionstoadoptOI,especiallyinthedimensionsofnetworkandculture.

According to theresultofdimension“network”, thereareslightlypositiveresponseson the
existingandnewnetworkofsearchingpartnershipforOIadoption.Moreover,thenetworkiseasily
accessedbytheteammembersofthelaboratory.Theintervieweeexplainedthattheteammembers
ofthelaboratoryfrequentlyparticipateinvariouslocalandinternationalactivities(i.e.seminars,
workshops,conferences,exhibitions,sitevisitsandcompetitions)tocreatenetworkforpromoting
thelaboratoryandseekingforfurthercollaborationopportunities.Inaddition,variousworkshops,
seminarsandexhibitionshavebeenorganizedtodisseminatetheknowledgegainedfromtheindustry.

In the dimension “culture”, top management of the laboratory adopts a neutral position on
supporting to OI and the employees of the laboratory remain neutral when they value idea and
technology from outside. Interestingly, the employees are going to scout and scan the external
technologyconsciously.Theintervieweesmentionedthattheresearchteamofthelaboratoryplaysa
research-orientedrolewhichmainlyengagesininvestigatingvariousnewandpotentialtechnologies.
Asaresult,theteammembersofthelaboratoryconsciouslyparticipateinvariousactivitiestoobtain

Figure 7. State of how mindset affects their behavior for OI adoption
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informationofthelatesttechnology,learnmoredifferentemergingtechnologiesandalsounderstand
the latest technology development which could be taken into consideration on the research and
projectenhancement.Moreover,mostoftheteammembersgraduatedinIndustrialEngineeringand
ComputingEngineeringdisciplines.Similarbackgroundoftheemployeesisoneofthemajorforces
intheculture.

ThelaboratoryhasstrongintellectualProperty(IP)mechanisms(i.e.patents,memorandumof
understanding(MoU),non-disclosureagreement(NDA))tosecurethetechnology.Byvirtueofthe
mechanism,thelaboratoryisalsohonoredwithseveralUnitedStated(US),ChinaandHongKong
patentsinareasofsupplychainmanagement, logisticsmanagement,physicalassetmanagement,
manufacturing,counterfeitprevention,andhealthcaremanagementinthedecade.Theinterviewee
mentionedthatmostofindustrialandresearchpartnersmayperceivepatentportfoliosasaconclusive
evidenceofthehighlevelofexpertise,specializationandtechnologicalcapacitywiththelaboratory.
Theremarkableachievementsoftheteaminresearcharereflectedbytheiroutstandingperformance
in obtaining external research funding, high quality research output, and industrial applications
tocompaniesinHongKongandonMainlandChina.Furthermore,someOItoolsmaybeusedto
supportOIadoption.NostafforprojectteamisdesignatedtomanageOIproject,butsearchexternal
technology.

The laboratoryhadneutral responseson thestatementsofmotivationwhichaddressed their
OImindsettowardthinkingandbehavior.Thelaboratorykeepsscanningandmonitoringexternal
technologies,butnotonlyforOIadoption.Theteammembersalsoregularlyparticipateinactivitiesto
identifypotentialpartnersforcollaboration,butnotforOIonly.Moreover,theintervieweementioned
that it is rare to findOIactivities inHongKong.The laboratoryestablishesa rewardsystem to
encourageteammembersforcollaboratingwithexternalpartners.Theintervieweepinpointedthat
theexcellentservicesprovidedbytheteamhavemadeasignificantimpactandcreatedgoodwill
amonglocalindustrieswhichalsohelpstofostera“high-tech”imagefortheDepartmentinparticular
andtheUniversityingeneral.

Figure 8. Illustration of self-assessment result of Target Company B in terms of type of OI mindset
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Thelaboratoryhassomeexperiencetosearchpartnerswhenparticipatinginvariousactivities
andcollaborateswiththemviaOIpractices,suchaslicensing,spin-off,etc.Toaddresssuchindustrial
needs,theteamiscollaboratingwithdifferentinternationalandlocaluniversitiesandcompanies(i.e.
IntelligentMaintenanceSystems(IMS)ofUniversityofCincinnatiinUSA,UniversityofTorontoin
Canada,HARTINGTechnologyGroupinGermany,LeoPaperGroupinHongKong,SinoParking
ServicesLimitedinHongKong,PokOiHospitalinHongKong)injointresearchanddevelopment
ofmethodology,systems,andstandardsoninnovativeandadvancedRFIDtechnologiesandInternet
ofThings(IoT)solutionsforvariousareas,suchasinfotronics,logistics,healthcaremanagement,
counterfeitpreventionandphysicalassetmanagement(PAM),etc.

Theoutputsoftheteam’sworkarehighlyregardedbytheindustriesandtheteamhassuccessfully
solicitedsponsorshipsanddonationsfromindustriesinacquiringsoftwareandhardwareinRFID
equipmentandaccessories.However,theproductsofthelaboratoryarerarelydesignedanddeveloped
usingOIapproach.Theintervieweeexplainedthatthecoreproductsaremainlydesignedanddeveloped
bytheteammembersandthesupportingpartsofproductdevelopmentareconductedbyoutsourcing
approach.Itisconvenienttoapplyforpatentontheirproductsandmethodologies.

Summary
ByconductingacomparativecasestudyresearchonhowtheirmindsetaffectstheirbehaviorforOI
adoption,twotechnology-intensiveorganizationswereselectedandassessed.Theymainlyprovide
R&DservicesandarelookingfortheadoptionofOIinHongKong.Accordingtotheresultsofthe
self-assessment,TheTargetCompanyAbelongstoOIthinker(i.e.type3ofOImindset)whichis
oppositetotheresultoftheTargetCompanyB(i.e.OIworker,type2ofOImindset).Thestateof

Figure 9. State of Target Company B’s OI mindset toward thinking
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theirOImindsettowardthinkingcouldbeattributedtotheirexistingOIstrategymentionedduring
thepreliminaryinterviewforbothcases.Incontrast,thestateoftheirOImindsettowardbehavior
maynotattributedtotheirexistingOIstrategyforbothcases.Thisisreflectedinthefactthatthe
companiesmaybeoverestimatedorunderestimatedtheirOImindsettowardsbehaviorintermsof
fivedimensions(i.e.capability,culture,knowledgeandexperience,motivationaswellasnetwork).

Inthecaseofthecompany,thestatusoftheirOImindsettowardbehaviormaybeoverestimated
in thedimensionsofcapability, culture,motivationandnetwork,as shown inFigure11.As the
findingsinFigure11,theyindicatethatthestatusofthelaboratory’sOImindsettowardbehavior
maybeunderestimatedinthedimensionsofnetworkandculture.

Therepresentativesofthetargetorganizationsexpressedthattheresultsofthestudyareuseful
andpracticalforboththetargetcompaniestohaveabetterunderstandingonhowmindsetaffecttheir
behaviorforOIadoptionintermsoffivedimensions.Especially,thestateoftheirOImindsettoward
behaviorprovideaquickviewonwhattheyarealreadydoneandviceversaforOIadoptionandthey
mayinitiatethefollowupactionseffectivelyafterthecompletionoftheassessment.

CONClUSION

Various companies are increasingly paying attention to external sources (i.e. knowledge and
technologies)intheirinnovationactivities.Shorteningtime-to-marketforproduct,gainingaccess
tonewtechnologiesandenhancinginnovationcompetenciesareimportantfortheadoptionofOI.
TheexplorationofOIistheevolutionofdecadesofresearch.Theliteratureprovidesevidencethat
theexistingOIreadinessevaluationtoolsareusedmainlytomeasureandanalyzetheirinnovation

Figure 10. State of their OI mindset toward behavior
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capabilityforOIadoptioninorganizationallevel.However,thereisagapregardinghowmindset
affectbehaviorforOIadoptionintheorganization.Inordertoaddressthekeyissuesfoundinthe
literature,thispaperpresentsaself-assessmenttoolwhichprovidescompanieswithfreshinsights
fromhowtheyaregettingreadytoimplementOIandunderstandingonhowmindsetaffecttheir
behaviorforOIadoption.

Inthisstudy,acomprehensiveinvestigationintofactorsaffectingtheadoptionofOIhasbeen
conducted. The literature provides evidence that five facilitating factors (i.e. capability, culture,
knowledgeandexperience,motivationaswellasnetwork)aresignificantfacilitatingfactorsaffecting
theadoptionofOI.Abetterunderstandingofconsistencybetweenmindsetandbehaviortoadoptand
evolvewaysofworkingwithinOIismuchneeded.Asurveywasconductedtofindoutwhattypeof
OImindset(i.e.OIenabler,OIworker,OIthinker,OIbarrier)theybelongtoandhowmindsetaffect
theirbehaviorforOIadoptionwhichtakesfivefacilitatingfactorsmentionedbeforeintoaccount.An
educativeandproactiveassessmenttoolhasbeendesignedanddevelopedinquestionnaireformatfor
thecompaniestoperformself-assessment.Thequestionnairewasmanagedtoelicitinformationfrom
theinterviewee,includingthestateoftheirOImindsettowardthinking,thestateoftheirOImindset
towardbehavioraswellasthestateofhowmindsetaffecttheirbehaviorforOIadoption.Atotal
of29companieswereinvitedtojointhestudysoastorealizethecapabilityoftheSelf-assessment
MethodforReadinessAnalysisofOpenInnovation.Atrialimplementationofhowmindsetaffecting
theirbehaviorforOIadoptionwasconductedtoaccesstheiropennessviathequicktest.Theresults
showthatmostcompaniesbelongtoOIenabler(i.e.10outof29)andOIthinker(i.e.10outof29).
Acomparativecasestudyhasbeenconductedtoillustratetheperformanceoftheassessmenttool
intwotargetorganizations.ItisinterestingtonotethatthestateoftheirOImindsettowardthinking

Figure 11. State of how mindset affects their behavior for OI adoption
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couldbeattributedtotheirexistingOIstrategyfortwocases,butitisquitedifferentfromthestate
oftheirOImindsettowardbehavior.

With the successful development and trial implementation of the self-assessment tool for
ReadinessAnalysisofOpenInnovation,theintervieweesmadepositivecommentabouttheassessment
results.Italsoallowsthecompaniestohavefreshinsightsonhowmindsetaffectstheirbehaviorfor
OIadoptionbeforetheystarttoadoptOI.Comparingtotheexistinginnovationopennessassessment
methods,theproposedmethodaddressesthekeyconceptsofOImindsetanddiscoverstherelations
betweenthemindsetandfivefacilitatingfactorsforOIadoption,notonlytheOIcapability.This
approachiscapableofanalyzingthestateoftheirOImindsettowardthinkingorbehavioraswellas
thestateofhowmindsetaffectstheirbehaviorforOIadoption.Forfuturework,morefactorsmay
bealsotakenintoconsiderationforassessmentofopenness,suchasresourcelimitation,thecapacity
restriction,thecompetencies,thetasksundertaking,thecorporate/nationalpolicy,contractresearch,
leadership,andsoon.Futurestudiesmayfocusonsearchingpotentialpartnersforcollaborationby
leveragingtheresultsgeneratedbytheassessmenttool.Thishelpsthecompaniestoexplorebusiness
opportunitiesforinnovatingtechnologyviaOIapproach.
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AppeNdIX I

Table 7. Survey

Dimension Statement Score

Motivation 1(a) OpenInnovationisabusinessstrategythatbenefittoourcompanycreateinnovative
product

1(b) Ourcompanyisongoingsearchingexternaltechnologyandinformationaboutopen
innovation

1(c) Regularlysearchingsomeopeninnovationactivitiestoparticipateorjointheactivities
byinvitationinordertoidentifypotentialpartner(s)

1(d) Establishingareward/incentivesystemforemployeesthatsupportsengagingwith
externalinnovationpartners

Network 2(a) Buildinganetworkisnecessaryforourcompanyengagingopeninnovation

2(b) Ourcompanyhasanexistingnetworkforaccessingthetechnology

2(c) Itiseasytoaddnewpartnerstoournetwork

2(d) Ournetworkpartners’expertiseiseasilyaccessedbyallcompanyemployees

Culture 3(a) Employeehaveanopen-mindtowardopeninnovation

3(b) Thetopmanagementhasadirectsupporttoopeninnovationandgiveapositiveeffect

3(c) Employeevalueideaandtechnologythataregeneratedfromoutsidecompany

3(d) Employeescoutandscantheexternaltechnologyconsciously

Knowledge
and
Experience

4(a) Ourcompanyhasexperienceinservingopeninnovationpractitioner

4(b) Companyhasexperienceinparticipatingopeninnovationactivitiestofindpartner

4(c) Ourcompanyhasformacollaborationpartnershipwithothercompanythroughopen
innovationpractices,suchaslicensing,jointventure,etc.

4(d) Ourcompanyproductis/areregularlycomefromopeninnovation

Capability 5(a) Ourcompanystrivetobuildupanopeninnovationcapability

5(b) Stafforopeninnovationteamaredesignatedtosearchexternaltechnologyandmanage
openinnovationproject

5(c) StrongIPprotectionmechanisms,suchaspatentandlegalcontracttosecurethe
technology

5(d) Someopeninnovationtoolsandinfrastructure,suchasintelligencesystems,have
establishedtosupportopeninnovation
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