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ABSTRACT

OpenInnovationisakeytoimproveSMEs’performanceinadynamicmarketplace.Thisarticle
aimstopresentadynamicmodelbasedoncausalrelationshipsamongthemostimportanteffective
factorsonOpenInnovationinmanufacturingSMEsbyusingsystemdynamicsmodellingapproach.
Tostudythemostimportantfactors,thedatacollectedbyquestionnairesfilledby275experts,and
analyzedbySPSSandPLS.Causalrelationshipsamongstudiedfactorsandefficacycoefficientsof
eachfactorwereidentifiedbyfuzzyDEMATELtechnique,thedatacollectedfrom12expertsand
analyzedbyMATLABandEXCEL.Finally,thedynamicmodelwasplottedbyVENSIM.According
totheresults,onlystrategyoforganizationhasasingleloopofcausalityandeffectsonitselfdirectly.
Economicfactorsarethemostimportantcausalfactorthathasthehighestinfluenceontheother
factors.Strategyoforganizationtakesthehighesteffectfromthesystemandorganizationallearning
isinthenextrank.Besides,partnersarethemostimportanteffectedfactorandecologicalissuesas
aneffectedfactorhasnoinfluenceontheothers.
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INTRODUCTION

Innovationisanimportanttopicinthestudyofeconomics(Bhushan,2012).Itisoneoftheessential
driversofanysectorintheeconomy(Bajracharya,2014).Therearetwokindsofinnovation:Closed
Innovation(CI)andOpenInnovation(OI)(Chesbrough,2003a,pp.21-63).Thiskindofprocessin
whichlargecompaniesinternallyexplored,developed,andcommercializedtechnologieshasbeen
calledCIModel(Ibarraetal.,2015;Chesbrough,2003b).OIintroducedasaconcept14yearsago
by Henry Chesbrough (Chesbrough, 2017; Chesbrough, 2003a). He defines it as paradigm that
assumesthatfirmscanandshoulduseexternalideasaswellasinternalideas(Hossain,2013)to
accelerateinternalinnovationandtoexpandthemarketsforexternaluseofinnovation(Chesbrough
etal.,2006,p.2).Eventhelargestfirmsneedtoopentheirinnovationactivities(Hippel,1988)in
ordertobeupdatewithtechnologicaldevelopments(Chenetal.,2011).StudiesshowsthatOIcan
increasetheproductsuccessrateupto50%andresearchproductivityandinternaldevelopmentup
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to60%(Enkeletal.,2009).AlthoughOIcanbeappliedeitherinthehigh-techorlow-techindustries
(Chesbrough, 2003b), OI has the lowest rate of adoption in low-tech industries (Chesbrough &
Brunswicker,2013,p.6).ThefirststeptowardsOIistheoutsourcingofR&Dtoreducecostsand
risksandtousecomplementaryassetstofuelgrowth(Gassmannetal.,2010).Researchesindicate
thatinternalR&DalonecannotfullyimplementOI,sootherpartsoftheorganizationsuchashuman
resourcesmanagementmustgetonboardforit toworkeffectively(Chesbrough&Brunswicker,
2013,p.37).Smallandmedium-sizedenterprises(SMEs),asthemajorityoffirmsintheserviceand
manufacturingsectors,makeimportantcontributionstocreateofinnovations(Pervanetal.,2015)and
playsignificantrolesinthegrowth,development,andindustrialisationofmanyeconomies(Shafiei
Nikabadi&Zamani,2016).However,theyfacesignificantchallengesintheirattemptstoinnovate
duetotheirsmallsizeandlimitedresources(Robinson&Stubberud,2011)andonlyfewnumberof
studieshaveemergedaboutinvestigatingOIpracticesinSMEs(Leeetal.,2010;VandeVrandeet
al.2009;Laursen&Salter,2006).Generally,SMEshavereceivedscantattentionintheOIliterature
(Spithovenetal.,2013).Althoughnear30%onIran’seconomicbenefitarecreatedbySMEsand
about75%ofmanufacturingfirmsareSMEs(ShafieiNikabadi&Zamanlo,2012),thereareonly
fewdomesticstudiesaboutOIimplementationinmanufacturingSMEs(MSEMs).Anexamination
ofthefactorsthatdriveOIinSMEsisexpectedtohelpSMEsdesirousofadoptingOI(Kauretal.,
2014).ComprehensiveexploringabouteffectivefactorsOIinMSMEsintermsofdifferentaspects,
examiningcausalrelationsamongstudiedfactorstodetermineadynamicmodelarethecontribution
ofthispaper.Thus,inordertohelpIranianMSMEsduetosuccessfulOIimplementation,thepaper
aimstoanswerthisquestion“WhatisthedynamicmodelofeffectivefactorsonOIinMSMEs?”
byusingSystemDynamicsapproachbasedonthemostvitaleffectivefactorsonOIandtheircausal
relationsinMSMEsinIran.

LITERATURE REVIEw

OIsuggeststhattheabilitytoabsorbexternalknowledgehasbecomeamajordriverforcompetition
(Spithovenetal.,2011).Absorptivecapacitymeanstheabilityofcompaniesforidentifyingthevalue
ofnewexternalknowledge,absorptionandemployingthem(Cohen,1990)whichisakeyprecondition
tointernalizeandlocalizetheexternalknowledgebyfirms(Spithovenetal.,2011).Manybarriers
against implementationofOIareculturalbarriers thateffectonacceptingOI insideandoutside
(Mortara&Minshall,2011)ofSMEsandlargeorganizations(VandeVrandeetal.,2009).SMEs
normallyconsideralliancesandnetworksaswaystoextendtheirtechnologicalcompetencies(Edwards
etal.,2005).InaresearchinSouthKorea,byconsideringvariableslargefirms,universities,non-
profitresearchinstitutions,andotherSMEsdeterminedthatnetworkingisoneofthemosteffective
ways to facilitateopen innovationamongSMEscompanies (Leeet al., 2010).Therefore,SMEs
shouldutilizemoreofacademialinksandnetworkstodevelopandfacilitateinnovationcapabilities
(Adam&Comber,2013;Lundberg&Andersen,2012).TomovefromCItoOI,organizationshave
beguntoinvolveconsumers(Wallin&VonKrogh,2010;Faemsetal.,2010;Tether&Tajar,2008;
Chesbrough&Crowther,2006;Hippel,1988)suppliers(Vanhaverbekeetal.,2014;Wallin&Von
Krogh,2010;Faemsetal.,2010;Tether&Tajar2008;Chesbrough&Crowther,2006;Hippel,1988),
partners(Wallin&VonKrogh,2010;Chesbrough&Crowther,2006),competitors(Faemsetal.,2010;
Tether&Tajar2008;Hippel,1988),researchinstitutions,anduniversities(Mention,2011;Faems
etal.,2010;Tether&Tajar2008;Chesbrough&Crowther,2006)ininnovationprocesstoimprove
theirinnovationperformance(Vanhaverbekeetal.,2014).Oneoftheconceptsthatconsideredwith
externalresourcesistheexternalrelationshipsmanagement(Ibarraetal.,2015)whichincludesthe
choiceofopportunitiestowork,itsevaluation,recruitmentthepotentialallies,thecaptureofvalue
by creating knowledge capacity or complementary assets acquisition and finally, the innovative
supplymarketoffers(Nakagakietal.,2012;Idelchik&Kogan,2012;Huizingh,2011;Siegetal.,
2010;Kim&Park,2010).Thevarietyofexternalsourcesiscalledexternalsearchbreath,whereas
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