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ABSTRACT

Softwareprocessimprovement(SPI)iscriticaltoinformationsystemdevelopment.Inthecontextof
successfulSPI,thisresearchfocusesonafirm’sdynamiclearningabilitytoseehowitfacilitatesan
effectivemeansofacquiringandutilizingexternalSPIknowledgeinrespondingtochangingsoftware
developmentenvironments.Specifically,theauthorsproposearesearchmodeltoinvestigatehowtwo
mechanismsofabsorptivecapacityareincorporatedwithinnovationcultureasacontextualfactor
to enable successful softwareprocess improvement.A surveywas conducted including125SPI
certifiedfirmsinChinaandTaiwantoexaminethemodel.Thefindingsindicatethatafirm’spotential
absorptivecapacity significantly influences realizedabsorptivecapacity,whichhasa significant
impactonSPIsuccessandactsasapartialmediatorbetweenpotentialabsorptivecapacityandSPI
success.Moreover,theresultssuggestthatthemediatingeffectofpotentialabsorptivecapacityon
SPIsuccessviarealizedabsorptivecapacityisamplifiedwheninnovationcultureisimposed.
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1. INTROdUCTION

Softwareprocessimprovement(SPI)isparticularlyimportantforfirmsandbusinessunitsbecauseit
enhancesandsustainstheircompetitiveadvantageinthebusinessmarket(Leeetal.,2016).Software
developmentisknowledgeintensiveininnovationandmutuallearningandoftentakesadvantageof
externalsourcestoadvancesoftwaredevelopmentprocesses(MatusikandHeeley,2005).Therefore,
SPI implementationoften reliesonSPIknowledge, skills, expertise, experience,methodologies,
technicalsupportfromexternalsources–e.g.,externalmediatinginstitutions,suchasSPIconsulting
firmsandvendors–andexternalknowledgebodies,suchastheCapabilityMaturityModelIntegration
(CMMI)andtheInternationalStandardsOrganization(ISO),toaddresschallengesthatariseduring
implementation(FeherandGabor,2006;MeehanandRichardson,2002).
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Basedonorganizational learning theory (March, 1991),SPI is commonly recognized as an
organizational learning process because the exploration of external process knowledge and the
exploitationofexistingprocessknowledgeinorganizationsplaycriticalrolesinSPIimplementation
(RusandLindvall,2002;Dyba,2005;Leeet al.,2017).However, successfulSPI reliesonhow
effectively a firm can internalize these external lessons (Mathiassen and Pourkomeylian, 2003;
Alagarsamyetal.,2008).Furthermore,softwareprocessesareexecutedindynamicdevelopmentand
turbulentbusinessenvironments(XuandRamesh,2007).Thus,SPIrequirescontinualendeavours
inorderforfirmstomaintaintheircompetence.However,theexistingliteraturedoesnotfullygrasp
howtoaddressafirm’slearningabilitytointernalizeexternalSPIknowledgenoraddresseshow
organizationallearningcontinuallysupportschangingSPIneedsunderdynamicenvironments.

ThisstudyfocusesondynamiccapabilitiestheorytoaddresscontinuallearningabilityinSPI.
Dynamiccapabilitiesrefertoafirm’sabilitiestoadapt,renew,andreconfigureinternalandexternal
competencestoaddressrapidlychangingenvironments(Teeceetal.,1997;Zahraetal.,2006).Zahra
andGeorge(2002)extendeddynamiccapabilitytoincludeabsorptivecapacity(AC),whichrepresents
afirm’sdynamicabilitytoacquire,assimilate,andapplyknowledgefromexternalenvironments.
ACenablesafirmtoreneworreconfigureitsexistingknowledgestock,creatingnewknowledge,
processes,orproductstobettermatchrapidlychangingenvironments(Jansenetal.,2005;Volberdaet
al.,2010).Itcanbeconsideredaspecificorganizationallearningprocessforlearning,implementing,
anddisseminatingexternalknowledgeinternallyinordertostrengthen,complement,orrefocusthe
firm’sknowledgemechanisms(ZahraandGeorge,2002;Laneetal.,2006;Volberdaetal.,2010;
SunandAnderson,2010;Robertsetal.,2012).Pengetal.(2014)showedthatfirmswithgreaterAC
canquicklyandpreciselyrecognizeandassimilatethevalueofexternalknowledgeandinformation,
whichthenallowsthemtoadoptadhocinformationtechnologymorequickly.

Togainabetterunderstandingofafirm’sabilitytoacquireandutilizeexternalSPIknowledge,
thisstudyadoptsthetwocategoriesofACdevelopedbyZahraandGeorge(2002)–potentialAC
(PAC)andrealizedAC(RAC)–andinvestigateshowthesetypesofACinfluenceSPIsuccess.PAC
representsafirm’sabilitytoidentify,acquire,embrace,andassimilateexternalknowledge,whileRAC
referstoitsabilitytoleveragenewlyacquiredknowledgeandincorporatetransformedknowledgeinto
thedevelopmentofinnovationprocessesandoperations(FosfuriandTribo,2008).Intheexisting
informationsystems(IS)literature,Sarafetal.(2013)indicatedthatPAChelpsafocalfirmacquire
andunderstandexternalknowledgethatisspecifictotheenterprise’sinformationsystems,suchas
enterpriseresourceplanning(ERP),whileRACprovidesafirmwiththeabilitytoexploittheabsorbed
knowledgetofacilitategreaterERPusage.InthecontextofSPI,afirm’sACisexpectedtobethe
enablerthatcontinuallyturnsexternalSPIknowledgeintointernaldevelopmentprocessestoreflect
theenvironmentalchanges insoftwaredevelopment.Accordingly, insight intoa firm’sPACand
RACisessentialtounderstandhowSPIknowledgeacquisitionandutilizationaffectsSPIsuccess.

The knowledge-based view (KBV) suggests that contextual factors, i.e., corporate culture,
impacthowknowledgeisacquiredandemployedinfirms(Abubakreetal.,2017;AlaviandLeidner,
2006;Leeetal.,2011;Castroetal.,2013)andplayanessentialroleinafirm’sknowledge-intensive
softwaredevelopment(Jonesetal.,2006;LeidnerandKayworth,2006;KeandWei,2008;Morenoet
al.,2012).NonakaandTakeuchi(1995)consideredinnovationculture(IC)tobethemostimportant
contextualfactorinfluencingafirm’sknowledgemechanisms.IChasbeenshowntoenhancethe
acquisitionandapplicationofnewknowledge, to improvea firm’sknowledgestockand tohelp
achieveorganizationalobjectives(Castroetal.,2013).However,inthecontextofSPI,littleresearch
investigateshowICmightbeassociatedwithPACorRAC.

Therefore,weaddressthefollowingresearchquestions:

1. HowdothemechanismsofACintermsofPACandRAChelpafirmachieveSPIsuccess?
2. HowdoesICinfluencethecontextsofPACandRAC?
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WeproposearesearchmodelthatlinksPAC,RAC,IC,andSPIsuccessbyusingaquantitative
empirical survey of SPI certified firms in the Asia-Pacific region and emphasizing Taiwan and
mainland China as the primary data source. Specifically, this study adopts partial least squares
(PLS),astructuralequationmodellingapproach,totesttheproposedmodelempirically,analysing
125samplesoforganizationswiththespecificSPIprogramCapabilityMaturityModelIntegration
(CMMI)(CMMIInstitute,2010).Therestofthisstudyisorganizedasfollows.Section2reviews
relevantresearchstudiesonSPI,AC,andIC,andproposescorrespondingresearchhypotheses.Section
3providesdetailsonthedatacollection,includingpopulationandsampling.Section4examinesthe
proposedresearchmodelandexploresrelationshipsbetweenthehypotheses.Section5summarizes
thefindingsanddiscussestheoutcomes.Finally,wedescribethelimitationsofthisstudyandoutline
directionsforfutureresearchinSection6.

2. THEORETICAL BACKGROUNd ANd HyPOTHESES dEVELOPMENT

2.1. Software Process Improvement Success
SPIhelpsfirmsintegratetraditionalorganizationalfunctionsandsetsprocessimprovementgoalsand
prioritiesthatupdateexistingprocesssystemstoimproveorganizationalperformance(ShihandHuang,
2010;Leeetal.,2016).SPIhasplayedacriticalroleinhelpingfirmsachievevariousbusinessbenefits,
e.g.,improvingproductquality,reducingtimetomarket,improvingproductivity,andreducingcosts.
Torealizethesebenefits,effectiveSPIimplementationrequirestime,carefulscheduling,resources,
andknowledge(MeehanandRichardson,2002;MathiassenandPourkomeylian,2003;Niazietal.,
2006).DecisionsaboutSPI implementationare influencedbyorganizationalfactors,andseveral
studieshaveanalysedthecriticalsuccessfactorsforSPI(RainerandHall,2002;Dyba,2005;Niazi
et al., 2006;Sulaymanet al., 2014).Specifically,Dyba (2005)empirically investigated software
organizationstoexaminetheinfluenceoforganizationalfactorsonsuccessfulSPIimplementation
anddiscussedsixorganizationalfactors,includingtheexploitationofexistingknowledgeandthe
explorationofnewknowledge.Severalrecentstudieshavealsoproposedsimilarfindingstoexplain
theimportanceofSPIknowledgeinanSPIcontext.Forexample,Larruceaetal.(2016)indicatedthat
firmsshouldgatherusefulknowledgeandtheexperiencesofotherstohelpthemdeployappropriate
processestobestmeettheirneeds.UskarciandDemirors(2017)statedthatemployeesmustpossess
satisfactoryknowledgeregardingSPIactivitiestosupportthemandparticipateinteamsworkingto
improveorganizationalprocesses.

Dyba(2005)validatedatheoreticalmodelofSPIsuccessfactorsandproposedanoperational
definitionofvariablesforthissuccess.ThestudysuggestedthatSPIsuccesswasdefinedbytwo
indicators:improvedorganizationalperformanceandtheperceivedlevelofSPIsuccess,including
costreduction,decreasedcycletime,andincreasedcustomersatisfaction.Dyba’stheoreticalmodel
hasbeenappliedinvariousstudies.Sulaymanetal.(2014)usedDyba’sworktodevelopaspecialized
frameworkofSPIsuccessfactorsforsmallwebcompanies.WinterandRonkko(2010)investigated
productusabilitymetrics,adoptingDyba’s(2005)SPIsuccessfactors.BasedonDyba’s(2005)work,
Egorovaetal.(2009)evaluatedtheeffectofsoftwareengineeringpracticesforindustrialprojects.
In thisstudy,weadoptDyba’s(2005)definitionofSPIsuccessas thedependentvariable in the
proposedmodel.

2.2. Absorptive Capacity
AChasplayedacriticalroleininvestigationsofITandIS(Robertsetal.,2012;Sharmaetal.,2012;
Sarafetal.,2013).WhileACwasoriginallydefinedasafirm’sabilitytorecognizethevalueof,
assimilate,andapplynewexternalinformationtocommercialends(CohenandLevinthal,1990,p.
128),italsoimplieslearningandactingindiscoveringscientificandtechnologicalactivitiesoutside
theorganization’slimits(ZahraandGeorge,2002;Leeetal.,2018).Therefore,ACenablesfirms
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toachievesuperiororganizationalperformance,innovationcapability,andcompetitiveadvantage
(Jansenet al., 2005;Laneet al., 2006;Leeet al., 2017).Generally,AC is treatedas adynamic
capabilitythataffectsafirm’sabilitytoreconfigureitsexistingsubstantivecapabilities(Zahraand
George,2002;Jansenetal.,2005).Thus,AChelpsfirmsflexiblygeneratenewvaluableknowledge
inturbulentenvironmentsbyreshapingandrenewingitsexistingknowledgestock(Pavlou&ElSawy,
2006;Robertsetal.,2012).ZahraandGeorge(2002)furtherdistinguishedfourdimensionsofAC:
acquisition,assimilation,transformation,andexploitation.Eachdimensionisconsideredacapability
thathelpstoproducetheorganizations’dynamiccapabilities(SunandAnderson,2010),andthese
dimensionsexplainhowACinfluencesafirm’sknowledgemechanismswhentheopportunityor
needarises(CamisónandForés,2010;Leeetal.,2017).

Specifically, acquisition refers toa firm’sability to identify, acquire, andvalueexternal
knowledgethatiscriticaltooperations,whileassimilationreferstoafirm’sabilitytoanalyse,
process, interpret, and understand the acquired knowledge. According to several studies,
knowledgeacquisitionandassimilationcombinetoformPAC,atypeofACthatenablesafirm
toidentify,filterandthenacquirenewvaluableexternalknowledgeforfutureuseandapplication
(Leeetal.,2017;Zahra&George,2002).Transformationisafirm’sabilitytocombineexisting
knowledgeandnewlyacquiredandassimilatedknowledgeforfutureuse,whileexploitationrefers
toitsabilitytointegrateacquired,assimilated,andtransformedknowledgeintoitsoperations
todevelopnewprocesses,routines,operations,andsystems.AfterimplementingPAC,afirm’s
RACtransformsandexploits theabsorbedknowledgebyutilizingandapplyingit tosupport
innovation(Leeetal.,2017;Zahra&George,2002).

PACandRACrepresenttwoseparateyetcomplementaryrolesofACtofacilitatetheuseofnew
externalknowledge(ZahraandGeorge,2002).AccordingtoSaemundssonandCandi(2017),PAC
iscriticalbecauseitallowsfirmstoacquireandassimilateexternallygeneratedknowledgeandhelps
themrecognizeopportunitiesinabusinessenvironment.However,RACisanessentialfoundation
forfirmstoleveragetheabsorbedknowledgetodevelopnewproducts,servicesorprocesses(Fosfuri
&Tribo,2008;Leal-Rodríguezetal.,2014).AsLeal-Rodríguezetal.(2014)stated,firmscannot
takeadvantageofknowledgewithoutfirstacquiringit.Conversely,firmsmaypossessthecapability
toacquireandassimilateknowledgebutmaynottransformandexploit thisknowledgeforprofit
generation.

TheliteraturehasshowntheimportanceofACinIT/ISdeploymentandimplementation.For
example,HarringtonandGuimaraes(2005)indicatedthatACestablishesanexternalcommunication
channeltogatherusefulknowledgethatinfluencesimplementationofnewtechnologies.Sharmaet
al.(2012)showedthatACactsanimportantfacilitatortohelpensureeffectivenessandefficiency
during the highly customized and learning-intensive process of ERP systems adoption. Bharati
etal.(2014)notedthatahigherlevelofACcontributestoagreaterassimilationofsocialmedia
technologies.Weietal.(2015)indicatedthatACcanhelporganizationsperceivethecommercial
potentialoftechnologicalbreakthroughs.Thus,strongACiscriticalfororganizations’successful
technologicaladoption.

2.3. Absorptive Capacity and SPI Success
During SPI implementation, the acquisition capability of PAC first enables a firm to identify
andgatherrelevantSPIinformationandknowledge,suchasbestpractices,methodologies,and
technicalsupport,fromexternalsources(i.e.,SPIconsultingfirmsandvendors;LeeandChen,
2017).Knowledgeacquisitionhelpsthefirmrecognize,valueandcaptureadequateandusefulSPI
knowledgetomeetandsatisfythefirm’sSPIdemands,dependingonitsspecificcharacteristics,
suchastechnology,systems,people,andprocesses(Leeetal.,2018).InthenextstageofPAC,the
assimilationfunctionaddressestheacquiredSPIknowledgebyconvertingtheknowledgeintoa
comprehensibleandmeaningfulformatforthecompanyandthendisseminatingitacrossthefirm
toensureeffectiveSPIimplementation.
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Nevertheless, acquiring knowledge alone is not enough for complete SPI implementation.
ThefirmmayneedfurtherRACtoexploitandembedthisknowledgewhenimplementingadhoc
processimprovementsituations(Albort-Morantetal.,2018;Joshietal.,2010;Leal-Rodríguezetal.,
2014).RegardingthecontextualeffectbetweenPACandRAC,Joshietal.(2010)demonstratedthat
afirm’sPACcanhelpstrengthenitsRACbecausePACgathersconsiderableamountsofexternal
knowledgetobefiltered,harvestedandanalysedintolocalformatstoprepareRACtotakeeffect.In
otherwords,fortheabsorptionofexternalSPIknowledge,PAChelpsafirmtoacquireandassimilate
suitableexternalknowledgethatcanbeusedandappliedtoafirm’soperationsviaitsRAC.Thus,
wehypothesizethefollowing:

H1:Potentialabsorptivecapacityhasapositiveinfluenceonrealizedabsorptivecapacity.

In the contextof this study,RAC is reflected in the transformation and exploitationofSPI
knowledge.Specifically, in thefirststageofRAC,knowledge transformationaims tocombinea
firm’sexistingknowledgeanditsnewlyabsorbedSPIknowledge.Transformationactsbyintegrating
thenewlyacquiredknowledgeaboutSPIpracticesintothefirm’ssoftwaredevelopmentoperations.
Asaresultoftransformation,internalandexistingSPIknowledgemaybesynthesizedthroughthe
additionoreliminationofknowledgeortheconversionofexternalknowledge(Lee&Chen,2018,p.
24).KnowledgeexploitationnotonlyhelpsthefirmleveragethetransformedSPIknowledgeintoits
softwaredevelopmentroutinesbutalsorenewsandrearrangesthesoftwareprocessesthataremeant
toincreasetheeffectivenessofthedevelopment.Thus,RACcanprovidesupportforSPIactivities
andupgradethefirm’ssoftwareengineeringcompetencebyincreasingtheefficiencyofsoftware
developmentandcustomers’satisfactionwiththeresult.Assuch,RACseemstobecriticalforSPI
success.Thus,wehypothesizethefollowing:

H2:RealizedabsorptivecapacityhasapositiveinfluenceonSPIsuccess.

ZahraandGeorge(2002)arguedthatexternalknowledgemaynotbetransformedandexploited
until it has been acquired and assimilated. Further, SPI is often aided by external knowledge
(RavichandranandRai,2003).Asdiscussedabove,ACdevelopmentcouldenhanceSPIknowledge
acquisitionandutilization, and the implementationofSPI first requires theeffectiveacquisition
of external knowledge (i.e., PAC). However, external knowledge cannot affect SPI success if
the mechanism to transform and embed the absorbed knowledge into the firm’s real processes,
operations,androutinesisnotestablished(i.e.,RAC).Thus,PACisthefirststeptoacquireexternal
SPIknowledgeandRACisthenextlogicalsteptoexploitthisnewSPIknowledge.Thisargumentis
logicallyconsistentwithAlbort-Morantetal.’s(2018)study,whichindicatedthatanorganization’s
competenceinacquiringandexploitingexternalvaluableknowledgeisessentialinthenewproduct
developmentcontext.TheyrevealedafullmeditationrelationshipbetweenPAC,RACandnewproduct
developmentperformanceandfurtherconfirmedthatevenifPACexists,RACisnecessarytofurther
utilizetheacquiredexternalknowledgeandachievegreaternewproductdevelopmentperformance.
Basedonthesearguments,weassumethatRACmayactasafullmediatorbetweenPACandSPI
success.Accordingly,wehypothesizethefollowing:

H3:Realizedabsorptivecapacityfullymediatestherelationshipbetweenpotentialabsorptivecapacity
andSPIsuccess.

2.4. The Moderating Role of Innovation Culture
Accordingtotheliterature,ICreferstoorganizationsthatarepredisposedtolearningcontinuously
andthatareopentonewknowledgeorbreakthroughsolutionstodetectandfillgapsbetweenwhat
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themarketdesiresandwhatthefirmcurrentlyoffers(Brettel&Cleven,2011).Whenanorganization
hasIC,organizationalbehavioursfacilitatethecreationanddevelopmentofnewproducts,services,
orprocessinnovationstoaddressbusinessandenvironmentalchallengesandneeds(Castroetal.,
2013;AliandPark,2016).Olmospeñuelaetal.(2017)andAksoy(2017)indicatedthatICspurs
organizational learning, helps organizations accept new knowledge, technologies, and markets,
anddetermineshowtheytoleratefailure.Inaddition,ICstrengthensorganizationalcohesionand
departmentalrelationships,whichincreasestheorganization’sinnovationcapacityfortheadoptionof
newprocesses(Nemeth,1997).Anorganization’scontextualfactorsalsoinfluenceitsACmechanisms
(VandenBoschetal.,1999;HarringtonandGuimaraes,2005;Volberdaetal.,2010).Specifically,
ICenablesafirmtoincreaseitsopennesstoexternalknowledge(BrettelandCleven,2011)andhelps
increasethefirm’sexternallearningcapacityforknowledgeacquisitionandassimilation,thereby
strengtheninghighPAClevels(HarringtonandGuimaraes,2005;WinkelbachandWalter,2015).

InthecontextofSPI,processimprovementmayalsobeviewedasinnovationsinceitencourages
anewapproachtodevelopingsoftware(AgarwalandPrasad,2000).DuringSPIimplementation,
ICestablishesanorganizationalsocialenvironmentthatfacilitatesengaginginSPImorecreatively,
openingthefirmtoexternalSPIknowledge.UnderastrongerIC,afirm’sPACmoreaggressively
absorbsandfiltersknowledgetoobtainmoresuitableexternalSPIknowledge,evenwhenitcomes
inunfamiliarforms.ICalsohelpsfirmsbetterinterpretandcomprehendtheacquiredSPIknowledge,
whichmoreefficientlyandeffectivelystimulatesRAC(Joshietal.,2010).ICactivatesanorganization’s
knowledgemechanismtosmooththeflowfromacquiringexternalSPIknowledgetoutilizinginternal
SPIknowledge.Inthisregard,asthelevelofICincreases,therelationshipbetweenPACandRAC
forinnovativeprocessimprovementsstrengthensbecauseIChelpsthecollaborationbetweenPAC
andRAC,whichbetterintegratesexternalSPIknowledgeintotheorganization’sintelligence.PAC
worksinconjunctionwithRACtoimprovetheefficiencyofSPIknowledgetransfer,shorteningthe
timetointernalizeexternalSPIknowledgeandcontributingtoSPIsuccess.Thus,wesuggestthat
themediatingeffectofPAConSPIsuccessthroughRACismoderatedbyICandthatthiseffectis
strongerforfirmswithstrongerIC.Therefore,wehypothesizethefollowing:

H4:ICpositivelymoderatestherelationshipbetweenPACandRAC.
H5:ICmoderatesthemediatingeffectofRAContherelationshipbetweenPACandSPIsuccess.

WeproposeatheoreticalmodelthatintegratesPAC,RAC,IC,andSPIsuccess,asshowninFigure
1,andweconductedanempiricalinvestigationtotesttheproposedresearchmodelandhypotheses.

3. RESEARCH METHOdOLOGy

3.1. data Collection and Sample
Asurveymethodwasadopted toempiricallyexamine theproposedmodel.Since thisstudywas
conductedinTaiwanandChina,thequestionnairewaspreparedandadministeredintraditionalChinese
(forTaiwan)andsimplifiedChinese(forChina),andthen,aback-translationprocedurewasemployed
totranslatetheoriginalEnglishversionsoftheinstrumentintotraditionalandsimplifiedChinesefor
thispaper.Toensurereliabilityandvalidity,thetraditionalandsimplifiedChinesequestionnaires
wereexaminedbythreeISscholarswhoarefamiliarwithboththetraditionalandsimplifiedChinese
languagetoensurethesurveyitemswereclear,understandableandconsistentinmeaning.Apilot
testwasconductedwith10ISmanagersfromdifferentorganizationsinChinaandTaiwantoensure
thatthesurveyquestionswereunderstandable.

TheorganizationsthatparticipatedinthesurveyhadadoptedtheCMMI-basedSPIprogram
andreceivedofficialcertificationfromtheCMMIinstitute(seehttps://sas.cmmiinstitute.com/pars/
pars.aspx).Wecanobserve thatorganizations thathadobtainedCMMIcertificationwereeither
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software organizations or the software development functions/departments of organizations in
differentindustries.Byusingthewebsitementionedabove,wefirstcontactedtheseCMMI-certified
organizationsbye-mailortelephoneandthenexplainedthestudy’spurposetothemtoensurethat
theyunderstoodandagreedtoparticipate.Thisprocesswasalsodonetoensurethattheparticipants
wereseriousaboutansweringthequestions.Asanincentive,theparticipatingorganizationsweretold
thattheywouldbeprovidedwithourresearchreports.Atotalof200organizationswerewillingto
participateinthesurvey.Thesurveyparticipantswereseniorandmiddlemanagementrepresentatives
andweredirectlyinvolvedinCMMIimplementationattheirfirms.Anelectronicmailsurveywasused
forthesamplefromOctobertoDecemberin2016,andatotalof200questionnairesweresenttothe
CMMI-certifiedorganizations.Sincetheunitofanalysisinthisstudywasattheorganizationallevel,
surveyparticipantswereaskedtoansweronbehalfoftheirrespectiveorganizations.Therespondents
returned125usablequestionnaires(62.5%).Table1intheAppendixshowsthedemographicsofthe
respondentsandorganizations.

Tocheckthesample’srepresentativeness,wetestedthenonresponsebiasusingthemethodof
ArmstrongandOverton(1977).Weconductedt-teststocomparethesampleattributes(jobposition,
education,andworkexperience)ofthefirst25%andlast25%respondents–thatis,thosewhohad
repliedduringthefirstandlastsevendays.Therewasnosignificantdifferencebetweenthesetwo
groupsontheseitems,whichindicatesthatthenon-responsebiaswasnotsignificant,andthatthe
representativenessofthesampleswassupported.Moreover,weperformedindependent-samplet-tests
tocomparethemeansofthesamevariablesforthesamplesofChinesefirmsandTaiwanesefirms.
Theresultsshowednosignificantdifferencesbetweenthegroups;thus,wecanaggregatethedata
fromthesetwogroups.

3.2. Measures
Constructswereadaptedfromthosedevelopedandvalidatedinpreviousstudies.Allthevariables
weremeasuredbasedonaseven-pointLikertscalerangingfrom“stronglydisagree”to“strongly
agree,”asshowninTable2intheAppendix.PACrepresentedareflectiveconstructincludingfour
itemsthatwereusedtoestimateexternalknowledgeacquisitionandacquiredknowledgeassimilation
to process newly obtained knowledge. RAC represented a reflective construct comprising four
itemsthatwereusedtoestimatingknowledgetransformation,tocombineexternalknowledgewith
existingknowledge,andtosubsequentlyapplytheneworganizationalknowledgetoachieveafirm’s

Figure 1. Proposed research model
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objectives.TheitemsforPACandRACwereadaptedfromPavlouandElSawy(2006).ICwas
measuredusingthreereflectiveitemsadaptedfromCastroetal.(2013):(1)ourfirmencourages
creativity,innovation,andnewideasinsoftwaredevelopmentprocesses;(2)ourfirmencourages
experimentationandinnovationinimprovingsoftwaredevelopmentprocesses;and(3)acommon
systemofvalues,beliefs,andobjectivesarerelatedtoinnovation.

SPIsuccesswasmeasuredusingasecond-orderreflectiveconstructformedfromtwofirst-order
reflectiveconstructsderivedfromDyba(2005).Thefirst-orderreflectiveconstructscomprisedthe
software organization’s perceived SPI success (abbreviated PS) and organizational performance
(abbreviatedOP).PSwasmeasuredastheextenttowhichSPIwasableto(1)substantiallyincrease
afirm’ssoftwareengineeringcompetenceand(2)improveafirm’soverallperformance.TheOP
constructwasmeasuredusingthreeitems:(1)thereductioninfirmcosts,(2)thereductioninthe
firm’ssoftwaredevelopmentcycletime,and(3)theincreaseinthefirm’scustomersatisfaction.In
usingthesetwoconstructs(i.e.,OPandPS),itisworthmentioningthatthemeasurement,particularly
theOPinDyba’s(2005)study,wasprovidedwithreliability(Cronbach’salpha)tochecktheinternal
consistencyoftheconstruct,whichimpliesthatthestudyconsideredcost,cycletimeandcustomer
satisfactiontobesimilarcontent/indicatorsthatshareacommontheme:SPIsuccess.Thiscommon
themeconsidersthat,accordingtohisearlierstudy(Dyba,2003),allsoftwareprocessesareexpected
tohelporganizationsdeliveraqualityproductonscheduleandonbudgetfortheultimatepurpose
ofachievingcustomersatisfaction.Inotherwords,SPIsuccessisanticipatedtohelpincreaseOP.
Inthisrespect,theconstructmayserveasareflectivemeasurement.BasedonJarvisetal.(2003)
andPetteretal.(2007),thedirectionofcausalityisfromconstruct(i.e.,theOPofSPIsuccessin
thisstudy)toitems(i.e.,cost,cycletimeandcustomersatisfactioninthisstudy).Accordingly,we
operationalizedtheOPconstructasareflectiveconstructinthisstudy.Forthedataanalysisinhis
study,Dyba(2005,p.413)addressedtheSPIsuccessconstructbyaveragingtheratingsofthetwo
performancedimensions(OPandPS)toforma“single”measureofoverallSPIsuccess.Nevertheless,
thisstudyusedanothermethodtooperationalizethesecond-orderconstructofSPIsuccessbyusing
twofirst-orderreflectiveconstructs(OPandPS)insteadofsimplyaveragingthem.Themethodin
thisstudyhadabetterexplanatorypower(R-squarevalue)forthemodel.

Twovariables(i.e.,firmsizeandindustrytypes)werecontrolledinthisstudy.Firmsizewas
regardedasacontrolvariablebecauselargefirmsmayhavehigh-levelcompetenciesinsoftware
developmentandcancommandextraresources(LeeandChen,2017,p.7).Therefore,firmsizewas
includedintheresearchmodelsinceitmayimpactorganizationalSPIsuccess,anditwasmeasured
asthenaturallogarithmofthenumberofemployees.Industrytypeswerecontrolledbecausethey
mayproducedifferencesinmanagementandstrategiesforSPIimplementation(Staplesetal.,2007).

4. dATA ANALySIS ANd RESULTS

ThedatawereempiricallyexaminedusingPLSstructuralequationanalysis,which iscommonly
usedintheISliterature.PLSisdistribution-free,i.e.,theestimationisnotaffectedbythecomplexity
of themodel,a small samplesize,ornon-normality in thedata; it isorthogonalandovercomes
multicollinearityproblems(Hairetal.,2013;LeeandChen,2017).AnalysingaPLSmodelrequires
atwo-stageapproach.Themeasurementmodelisfirstexaminedtoassessreliabilityandvalidity,
andthestructuralmodelisthenevaluatedtotesttherelationshipsamongthelatentconstructsand
hypotheses.SmartPLS3.0software(Ringleetal,2015)wasemployedfortheanalyses.

4.1. Measurement Model
To validate the measurement model, internal consistency, convergent validity, and discriminant
validitywereassessed.Internalconsistencywasexaminedusingcompositereliability(CR).Table
3intheAppendixshowsthatallCR>0.7,witharangeof0.789to0.885,whichsatisfiescommon
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acceptablelevels,asrecommendedbyFornellandLarcker(1981).Thus,CRwasreliable.Convergent
validitywasassessedbytwocriteria(FornellandLarcker,1981;Hairetal.,2013):allfactorloadings
shouldbesignificantandgreaterthan0.7;andaveragevarianceextracted(AVE)foreachconstruct
shouldexceed0.5,asitindicatesthat50%ormoreofthevariancewasexplainedbytheindicators
ofthelatentvariable(Chin,1998).Table3showsthatallfactorloadingsexceed0.7andtheAVE
rangewas0.582–0.687,i.e.,allAVEwereabovetherecommendedlevel.Thus,thefactorloadings
andAVEssupportconvergentvalidityoftheconstructs.Toconfirmdiscriminantvalidity,thesquare
rootofAVEofaconstructshouldbegreaterthanthecorrelationsbetweentheconstructandother
constructsinthemodel(FornellandLarcker,1981),asshowninTable4intheAppendix.Thisstudy
alsoadopted theheterotrait-monotrait ratioof correlations (HTMT) toexamine thediscriminant
validity.AllHTMTvalueswerebelowtheacceptedvalueof0.90;hence,discriminantvalidityhas
beenestablishedbetweenthetwovariables(Henseleretal.,2015;seeTable4).Tables3and4show
thatconvergentanddiscriminantvalidityareempiricallysupported,demonstrating thesufficient
constructvalidityofthescales.

Thesurveydatawereself-reported,whichmeanscommonmethodbias(CMB)mayhaveoccurred
(LeeandChen,2017).ToexamineCMB,weconductedHarman’sone-factortest(Harman,1967)by
performinganexploratoryfactoranalysis(principalcomponentsanalysis)withallmanifestitems.
Allproducedfactorshadeigenvaluesgreaterthan1,andthefirstfactoraccountedforonly29.8%
ofthetotalvariance.Nosinglefactorexplainedthemajorityofthevariance.Thus,CMBwasnot
significantinthisstudy.

4.2. Structural Model
Theproposedhypothesesweretestedusingthebootstrappingtechnique,andthesignificanceofall
hypotheseswasexaminedvia5000bootstrapruns(Henseleretal.,2016).Thetestofthestructural
modelincludedpathcoefficientsandcoefficientsofdetermination(R-square).Thepathcoefficients
displayedthestrengthoftheassociationsbetweenthedependentandindependentconstructs,and
thecoefficientofdetermination(R2)indicatedtheamountofvarianceexplainedbytheindependent
constructs,representingthepredictivepowerofthemodel(Leeetal.,2018).Figure2showsthe
maineffects,includingstandardizedpathcoefficientsamongtheconstructs,t-valueandthevariance
explained.ThepositiveeffectofPAConRACissignificant(β=0.651,p<0.001),supportingH1.
Additionally,apositiverelationshipexistsbetweenRACandSPIsuccess(β=0.336,p<0.001),
supportingH2.R2forSPIsuccesswas0.312,suggesting31.2%ofthevariance,whichexceeded10%,
indicatingsubstantiveexplanatorypower(Bocketal.,2006).

Based on Ajamieh et al.’s (2016) study, we examined the mediating effect by linking the
relationshipbetweenPACandSPIsuccessintheresearchmodel(seeFigure2).Then,wefollowed
Hairetal.(2013)’sapproachtoexamineH3.Wecalculatedthevarianceaccountedfor(VAF),which
determinedthesizeoftheindirecteffectinrelationtothetotaleffect,i.e.,direct+indirecteffects.
Therefore,theVAF=(0.651*0.336)/[(0.651*0.336)+0.319]=0.407,i.e.,40.7%ofPAC’s
effectonSPIsuccessisexplainedviamediationbyRAC.Since20%<VAF<80%,thiseffectcan
becharacterizedaspartialmediation(Hairetal.,2013).

Figure3showsthatICpositivelyenhancedthePAC–RACrelationship(β=0.311,p<0.01),
supportingH4.SincetheproposedmodelconfirmedICasamoderatorofthepathfromPACto
RAC,thefirststageofthemediatedeffectofPAConSPIsuccess,atestofmoderatedmediationis
required(EdwardsandLambert,2007).Accordingly,weconductedEdwardsandLambert’s(2007)
moderatedmediationpathanalysis.WeusedTable5intheAppendixtoillustratethemoderated
mediationanalysis.Table5showsthattheindirecteffectofPAConSPIsuccessviaRACwasstronger
forhighIC(β=0.214,p<0.01)thanforlowIC(β=0.129,p<0.01).Overall,thedifferencesin
theindirecteffectweresignificant(△β=0.085,p<0.05),supportingH5.Therefore,ICmoderated
themediatingeffectofRAContherelationshipbetweenPACandSPIsuccess.
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Wealsoexaminedpredictiverelevance(Stone-GeisserQ2).Allthecross-validatedredundancyQ2
wasgreaterthan0(Hairetal.,2013),showingthattheconstructsofourmodelpossessedpredictive
relevance.Finally,weusedthestandardizedrootmeansquareresidual(SRMR),ameasureofthe
goodnessofstructuralmodelfitmeasureforPLSestimations.SRMR=0.065,demonstratingthat
theproposedmodelwasrational(Henseleretal.,2016).

Figure 2. PLS analysis without moderating effect

Figure 3. PLS analysis of the moderating effect



Journal of Global Information Management
Volume 27 • Issue 4 • October-December 2019

80

5. dISCUSSIONS ANd CONCLUSION

5.1. Theoretical Contributions
Our findingsoffer several important theoretical contributions.First, dynamic capabilities theory
andKBVarecombinedtoexplainhowafirmachievesSPIsuccessthroughACandIC.SPIisan
organizationallearningprocess(RusandLindvall,2002;Dyba,2005)andisoftenaidedbyexternal
knowledgetosupporttheneedsofprocessesinnovation(RavichandranandRai,2003).Inthecurrent
SPIliterature,Dyba(2005)adoptedorganizationallearningtheoryasatheoreticalbasisandindicated
thatafirm’ssuccessfulSPIimplementationdependsontheeffectiveexplorationofnewsoftware
developmentknowledgeandtheexploitationofexistingknowledge.Thisstudyextendstofurther
questionsandexploreshowafirm’slearningabilityinternalizesexternalSPIknowledge.Thenature
ofsoftwaredevelopmentisdynamic,buttheorganizationallearningandrelatedliteraturedoesnot
addressthischaracteristic(e.g.,Leeetal.,2016;Mathiassen&Pourkomeylian,2003;Niazietal.,
2006;Rus&Lindvall,2002;Sulaymanetal.,2014), leading to theneedforACtoadvanceour
understandingofconstantlearningandtheinternalizationofexternallyacquiredknowledge.

IndeterminingtheinfluenceofdynamiccapabilityonSPIresults,Leeetal.(2017)examined
ACin termsofPACandRACandstudied themechanismsofSPIsuccess.Thisstudyfurther
answersandexplainsthecontextualrelationshipbetweenPACandRAC.StrengtheningthePAC-
RAC linkage is important for firms in dynamic software development environments because
this knowledge-intensive linkage helps firms increase their efficiency when acquiring and
internalizingSPIknowledgebyaddressingchangingdevelopmentneedsandtheneedtoexpedite
thisdevelopment.RegardingtheenhancementofthePAC-RACrelationship,ZahraandGeorge
(2002)statedthattheuseofsocialintegrationmechanisms(e.g.,offeringincentivefeedbackfor
thedonationandapplicationofideasorknowledge)canpromotetheconnectionbetweenPACand
RAC,increasingtheefficiencyofAC.Leal-Rodríguezetal.(2014)showedthatrelationallearning
playsamoderatingrolebyreinforcingthePAC-RAClink.ThisstudyfocusesonICandinvestigates
howit,asacontextualfactor,booststhePAC-RACassociationduringthisattempt.Ourempirical
results demonstrate that PAC significantly influences RAC, which has a positively significant
impactonSPIsuccessandpartiallymediatestheeffectsofPAConSPIsuccess.Furthermore,IC
positivelyamplifiestherelationshipbetweenPACandRAC.

Second,ourempiricalresultsdemonstratethatPACactsasasignificantantecedentofRAC.
Specifically,PACenablesafirmtoprepareforandexposeitselftoexternalenvironmentstobetter
gatherusefulexternalknowledge;then,RACisbasedonPACtofurthermakeuseoftheabsorbed
knowledgebyaddressingand implementing similarSPIneeds.Furthermore,RACoperatesasa
partialintermediaryintherelationshipbetweenPACandSPIsuccess,asevidencedbythefollowing
empiricalsituation.IntheCMMI-basedSPIcontext,theCMMIreferencemodelprovidesdistinct
specificgoals(SGs)forprocessareas(PAs)andrecommendscorrespondingspecificpractices(SPs)
that firmsmay implement toaccomplish the requiredSGs(SEI,2010).WithPAC, the firmcan
obtainpracticalexternalknowledge(e.g.,fromconsultingfirmsorexchangeconferences)regarding
theimplementationofSPs.WithRAC,thefirmcanintegrateandcombineexternalknow-howwith
thefirm’sownexistingmethodstoimproveandcustomizepracticesthatmeetthefirm’sgoaland
accommodatethefirm’scharacteristics.PACandRAChavedifferentnaturesandinvolvedistinctive
behavioursbutarecomplementaryinconstructingACasawhole,whichhelpsthefirmtolearnand
useexternalSPIknowledgetoaccomplishSPIinaccordancewithaCMMI’sgoalsandpractices.

Additionally,thefindingsofthisstudydonotindicatetheexpectedfullmediationbetweenPAC,
RACandSPIsuccess(i.e.,H3),whichmaybebecausePACcanbeseenasacatalysttoinducea
firm’sintentiontoengageinbehaviourthatinitiatesSPI-relatedlearningactivities,acriticalpremise
forafirmaimingtoachievesuccessfulSPIimplementation.WithoutPAC,participatingfirmsthat
conductedSPIbyimplementingCMMIwereunableobtainandselectusefulexternalreferenceswhen
learninghowtoimplementtheimprovementgoalsandpracticesspecifiedinthemodel.Thisfactor
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mayalsobecriticaltoSPIsuccess.Inaddition,theempiricalevidenceimpliesthatPACpossesses
thecapabilitytoindividuallyfosterSPIsuccess.Nevertheless,iffirmsaimtowidelyrealizeand
sustainSPIsuccess,RACisstillneeded,asithelpsthefirmtoextensivelytransformandexploitSPI
knowledgeforsimilarandfutureSPIactions.

Finally,comparedtoapriorstudy(Leeetal.,2017)thatexploredandestablishedtherelationship
betweenPAC,RACandSPIsuccess,thisstudynotonlyfurtherdeterminesthecausalityofPAC
and RAC but also discovers the determinant (IC) to amplify their contribution to SPI success.
Specifically,ourresultsshowthatIChasacriticalcontextualroletoreinforcethepathfromPACto
RAC.Thus,whiletheeffectivenessofafirm’sRACgenerallydependsonitsPAC,thisdependence
becomesstrongerwhenahigherIClevelispresent.Insoftwaredevelopment,whichisinnovativein
nature,processimprovementsofteninvolveinnovativechangesorbreakthroughs,suchasashiftin
thedevelopmentprocessfromatraditionalwaterfalltoanagileapproach,whichrequirestheentire
organizationtobuyin.FirmswithstrongerICarecharacterizedbyintensivecommunication,embrace
ofchangeandahighdegreeofopennesstoneworunconventionalthoughtsorpractices(Aksoy,2017;
Olmospeñuelaetal.,2017).Thissituationspursthefirm’spropensitytowardadynamicexternal
businessenvironment,helpingitbecomemoreactiveinacceptingandaccommodatingexternalSPI
knowledge,whichmayappear conflictingor inconsistent to the firm.This situation triggers the
firmtostrengthenthetransfer,diffusionandutilizationofthenewlyabsorbedSPIknowledge,thus
reinforcingRACmechanismsintermsoftransformationandtheabilitytoevolvemoreeffectively.
Inotherwords,whenafirmhasahighlevelofIC,thesynergeticrelationshipbetweenPACand
RACisfurtherpromoted.

Moreover,strongerICalsoamplifiestheindirecteffectofRAContherelationshipbetweenPAC
andSPIsuccess,whichimpliesthatICencouragesfirmstobecomeactivelyinvolvedinthequest
forexternalknowledgewhilesimultaneouslytighteningthelinkbetweenPACandRAC,providing
greaterpotencyforSPI.ThisstudyextendsKBVtoempiricallyconfirmtheconceptualargumentof
Volberdaetal.(2010)thatafirm’sACmechanismstrengthenedundersuitablecontextualfactors,
i.e.,ICasinvestigatedhere,andhigherdynamiccapabilitylevels,i.e.,AC,canbeachieved.Thus,
afirmwithhigherAChasrelativelyefficientSPIknowledgeabsorption,leadingtomorepositive
SPIimplementation.

5.2. Practical Implications
Thisstudyhasmajormanagerialimplications.First,ACisaninteractiveprocessbetweenlearning
andapplyingknowledge to improveandenhanceorganizationalcapability,andhumanresources
areatthecentreofthisprocess(Valentimetal.,2016).Afirm’sACresidesinemployeesandcan
beactivatedwitheffectivehumanresourcepractices.Firmsshouldinvestinemployeesbyoffering
moreeducationandenriching the jobdesign to fostergreaterACandshouldpromoteadvanced
competence to keep pace with the dynamic and changing business environment. For example,
firmscouldencourageandsponsoremployeestotakepartinexternaleducationalvenues,suchas
conferences,workshops,andprofessionalexhibitions.Effectivehumanresourcepracticesshould
includejobrotation,multi-skilltraining,andbroadlydesignedjobsinordertobroadenemployee
knowledgeinsoftwaredevelopmentandprocessimprovement(Changetal.,2013)andenablethem
toabsorbknowledgethatisnotlimitedtothejobscope,whichinturncontributesholisticallytoSPI
implementation.IntheSPIcontext,learningfromoutsidetheorganizationrequiresmorethanjust
theacquisitionandexploitationofexternalSPIknowledge.Firmsneedtoupdateandreconfigure
theirknowledgestockforsuperiorimplementationoutcomes.Toachievethis,afirmshouldshare
itsownSPIknowledgewithotherorganizationsandtherebyreceivevaluableknowledgefeedback.
Thisprocesswillextendafirm’sACtoincludeoutsidefirms’learningabilities.

Second,firmsshouldprovideinformalmeansorvenuestosupporttheorganizationalprocess
ofimplementingacquiredSPIknowledge.Forexample,firmsshouldestablishinnovativewaysto
participatemoreactivelyininformalknowledgeexchanges,e.g.,conversationsinthecafeteriaor
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socialmedia(Facebook,etc.),tostimulateSPIknowledgeflowsthroughouttheorganization.Social
mediamakesiteasierforrelevantemployeestoacquireandunderstandSPIknowledge.Oomset
al.(2015)showedthatsocialmediaenablesmulti-directionalandinteractiveknowledgeexchange,
whichcontributestoAC.Thus,encouragingemployeestobeinvolvedinsocialmediacommunities
helpssynthesizeacquiredSPIknowledgeintocurrentorganizationalknowledgeandbroadensthe
utilizationofnewknowledgewhenimplementingSPI.

Finally,theeffectofafirm’sPAConitsRACcanbeincreasedbyICsinceknowinghowto
applyknowledgetovariousworkdomainsordifferentprojectsrequirescreativityandimagination.
An important roleoforganizational leadership is to reinforceanactive IC, e.g., reward systems
mustbedesignedtoencourageinnovation.Furthermore,assigningactivityownershipandgiving
employeestheauthoritytomakedecisionsregardingtryingnewthingsarealsoencouraged.Firms
shouldembracedivergentthinking,listentoemployees,beopentonewideas,andprovideemployees
withappropriateresourcesinturningnewideasintoaction.FirmswithgreaterICwillachievea
betterresponsefromthedynamicsoftwaredevelopmentenvironmentandconsolidatepositiveSPI
implementationoutcomes.

6. LIMITATIONS ANd FURTHER RESEARCH

Despitetheabovecontributions,thecurrentstudyhasseverallimitationsandopportunitiesforfurther
research.ThisstudyincludedonlySPI-certifiedfirmsintheAsia-Pacificregion;hence,thefindings
lackgeneralizability,whichisanopportunityforfuturework.WhiletheCMMI-basedSPI-certified
sampleswereappropriatefortheresearchdesign,thisstudydidnotdistinguishSPIsuccessinterms
ofdifferentCMMImaturitylevels,i.e.,levels2-5,andthepurposeofthisstudywastoinvestigate
thedistinct impactsofPAC,RACandIConSPIsuccess.Thus,futureresearchshouldreplicate
theseempiricalresultsfordifferentmaturitylevels.Finally,becausethedatainthisstudyarecross-
sectionalinnature,futureresearchshouldperformalongitudinalstudytobetterestablishcausality
forthehypothesizedrelationships.
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APPENdIX A

Table 1. Characteristics of the samples (N=68 from Taiwan, N=57 from Mainland China)

Characteristics of the Organizations

Industry type Frequency Percentage

Informationtechnology 70 56.0%

Manufacturing 36 28.8%

Researchinstitute 8 6.4%

Finance 6 4.8%

Education 3 2.4%

Healthcare 2 1.6%

Number of employees

Below50 30 24.0%

50–100 36 28.8%

100–500 32 25.6%

500–1000 17 13.6%

Above1000 10 8.0%

Characteristics of the Respondents

Job Position

CEO 5 4.0%

Vice/Assistantpresident 9 7.2%

Generalmanager 36 28.8%

Manager 75 60.0%

Education

Bachelor’sdegree 42 33.6%

Master’sdegree 64 51.2%

Doctorate 19 15.2%

Work Experience

1–5years 16 12.8%

6–10years 61 48.8%

11–15years 31 24.8%

16–20years 10 8.0%

Above21years 7 5.6%
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Table 3. Measurement model results

Construct/Indicator Factor Loadings AVE CR

Potential absorptive capacity (PAC) 0.582 0.847

PAC1 0.712

PAC2 0.731

PAC3 0.788

PAC4 0.815

Realized absorptive capacity (RAC) 0.658 0.885

RAC1 0.786

RAC2 0.830

RAC3 0.812

RAC4 0.815

Level of perceived SPI success (PS) 0.651 0.789

PS1 0.836

PS2 0.777

Organizational performance (OP) 0.584 0.808

OP1 0.719

OP2 0.758

OP3 0.812

Innovation culture (IC) 0.687 0.868

IC1 0.785

IC2 0.876

IC3 0.823

Table 2. Measurement instrument

Construct Items Adapted 
From

Potential
absorptive
capacity(PAC)

(PAC1)Weareabletoidentifyandacquireinternalandexternalknowledge.

Pavlouand
ElSawy
(2006)

(PAC2)Wehaveroutinestoidentify,value,andimportnewinformationandknowledge.

(PAC3)Wehaveadequateroutinestoanalysetheinformationandknowledgeobtained.

(PAC4)Wehaveadequateroutinestoassimilatenewinformationandknowledge.

Realized
absorptive
capacity(RAC)

(RAC1)Wecansuccessfullyintegrateourexistinginformationintonewknowledge.

(RAC2)Weareeffectiveintransformingexistinginformationintonewknowledge.

(RAC3)Wecansuccessfullyexploitinternalandexternalinformationandknowledgeintoconcreteapplications.

(RAC4)Weareeffectiveinutilizingknowledgeintonewproductsorservices.

Perceivedlevelof
SPIsuccess(PS)

(PS1)OurSPIworkhassubstantiallyincreasedoursoftwareengineeringcompetence.

Dyba
(2005)

(PS2)OurSPIworkhassubstantiallyimprovedouroverallperformance.

Organizational
performance(OP)

(OP1)Overthepastthreeyears,wehavegreatlyreducedthecostofsoftwaredevelopment.

(OP2)Overthepastthreeyears,wehavegreatlyreducedthecycletimeofsoftwaredevelopment.

(OP3)Overthepastthreeyears,wehavegreatlyincreasedourcustomers’satisfaction.

Innovationculture
(IC)

(IC1)Ourcompanyencouragescreativity,innovationand/orthedevelopmentofnewideasinsoftware
developmentprocesses.

Castroetal.
(2013)(IC2)Acommonsystemofvalues,beliefsandobjectivesexistsinourcompany,directedtowardsinnovation.

(IC3)Ourcompanyencouragesexperimentationandinnovationinordertoimprovesoftwaredevelopmentprocesses.
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Table 4. Correlation of the constructs, the square root of AVEs and the HTMT

Construct OP PAC PS RAC IC

OP 0.764

PAC 0.468(0.522) 0.763

PS 0.412(0.758) 0.372(0.228) 0.807

RAC 0.489(0.558) 0.539(0.605) 0.351(0.209) 0.811

IC 0.377(0.309) 0.455(0.511) 0.568(0.612) 0.365(0.217) 0.829

Note: Square root of AVEs on diagonal in boldface. The values in parentheses are the HTMT.

Table 5. Moderated mediation path analysis

Moderating Variable

PAC (X) → RAC (M) → SPI Success (Y)

Stage Effect

First 
(PMX)

Second 
(PYM)

Direct 
(PYX)

Indirect 
(PYMPMX)

Total 
(PYX + PYMPMX)

Highlevelsofinnovationculture 0.625*** 0.342*** 0.317** 0.214** 0.531**

Lowlevelsofinnovationculture 0.392** 0.330*** 0.302** 0.129** 0.431**

Differences 0.033* 0.12* 0.015 0.085* 0.10*

Note: N = 125; * p < 0.05; ** p < 0.01; *** p < 0.001 (two-tailed test); PAC = potential absorptive capacity; RAC = realized absorptive capacity; SPI = soft-
ware process improvement. PMX = path from PAC to RAC; PYM = path from RAC to SPI success; PYX = path from PAC to SPI success; Tests of differences 
for the indirect and total effect were based on bias-corrected confidence intervals derived from bootstrap estimates.


