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ABSTRACT

Knowledgemanagementsystems(KMS)canhelpanorganizationsupportknowledgemanagement
activities and thereby increase organizational performance. This study extends the expectation-
confirmationmodelforpredictingmandatorycontinuedKMSuseinthepublicsector.Themodelsare
assessedusingdatafromasampleof627employeesoftheKaohsiungCitygovernmentinTaiwanand
analyzedusingthefinitemixturepartialleastsquares(FIMIX-PLS)method.Theresultsofthisstudy
indicatethat(1)dataheterogeneity(i.e.,educationallevel)segmentstwospecificgroupsthatshow
differentperceptionstowardcontinuedKMSuse;(2)theresultsofaggregate-baseddataanalysisare
differentfromtheresultsofgroup-specificdataanalysis;(3)compatibility,relativetoconfirmation,
haslargerimpactonperceivedusefulnessregardlessofgroups;(4)theeffectofusersatisfaction
oncontinuedusagebehaviorissignificantdifferentbetweenthetwogroups;(5)cognition-driven
continueduseandemotion-drivencontinueduseareidentifiedinthetwogroups.
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1. INTROdUCTION

Although characterized as conservative and inefficient, the government has begun to improve
performance in recent years (Karwan & Markland, 2006). Inspired from the private sector, the
publicsectorhasbeguntointroducetheIStoofferbettercitizenservicesandincreaseorganizational
performance.IntroducingISintopublicsectororganizationsisaprocessofdigitalgovernment(or
e-government)implementation.Thee-governmentexploreshowgovernmentscanuseinformationand
communicationtechnologiestoimplementgovernmentprinciplesandachievepolicygoals(OECD,
2016).InTaiwan,thegovernmenthasimplementede-governmentsince1998.In2011,theNational
DevelopmentCouncillaunchedthephaseIVe-governmentprogram(2012–2016)withfundingof
approximatelyUS$288.33million(NDC,2016).Accordingto thereportofWasedaUniversity’s
internationale-governmentrankingof2015,whichsurveyedthee-governmentimplementationof63
countries,Taiwanisranked17th(WasedaUniversity,2016).Fromtheseperspectives,Taiwanmay
beabenchmarkforunderstandingISimplementationinthepublicsector.Particularly,introducing
knowledgemanagementsystem(KMS)toimprovegovernmentprocessesmaybeanimportantstep
towardgoodgovernance.KMSiscomposedofKM-relatedtools,suchasdatamanagementsystem,
intranet,groupwareandothertechnologiesthatareassociatedwiththeorganizationalpracticeofKM
(Kuo&Lee,2011).KMSmayimproveorganizationalexcellenceifitisproperlyimplementedand
fullycomprehendedbyusers(Matayong&Mahmood,2012).InTaiwan,KaohsiungCitygovernment
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hasintroducedaknowledgemanagementsystem(KMS)forattainingperformancesince2003.KMS
isamandatoryISandtheKaohsiungCitygovernmentrequiresitsemployeestouseit.Generally
speaking,avoluntarysystemisdefinedasonewhereusersperceiveadoptionofthesystemasnon-
mandatory(Venkatesh&Davis,2000).Inavoluntaryuseenvironment,usersperceivethattheyhave
willfulchoicestousethesystem.IntermsofvoluntarycontinuedISuse,usershavevolitionalcontrol
todecidewhetherornottocontinueusingthesystem.Incontrast,amandatorysystemisdefinedas
onewhereusersperceivethattheyareorganizationallycompulsorytousethesystem(Agarwal&
Prasad,1997;Brownetal.,2002;Venkatesh&Davis,2000).Inamandatoryuseenvironment,users
arerequiredtouseaspecificsysteminordertokeepandperformtheirjobs(Brownetal.,2002;
Kohetal.,2010)regardlessofwhethertheyintendtouseit.IntermsofmandatorycontinuedISuse,
usersareforcedtocontinueusingthesystem.Anumberofstudiesregardingthenotionofmandatory
versusvolitionalusagebehaviorhavebeenwidelydiscussedintheISliterature.Priorstudies(e.g.,
Karahannaetal,1999;Moore&Benbasat,1991;Rawstorneet.al.,1998)arguedthatcontextsof
ISadoptionrangebetweentwopoles:oneendbyvoluntaryadoptionandtheotherbymandatory
adoption.Thatis,agivenISadoptiondecisionmayseemmoreorlessvoluntaryonacontinuumof
voluntariness.Thoughtherecanbewidevariabilityinuserperceptionsofvoluntariness(Agarwal&
Prasad,1997;Karahannaetal.,1999;Venkatesh&Davis,2000),Reindersetal.(2015)mentioned
thatmandatoryuseoftheISleadstoreducedperceptionsoffreedomofchoiceandincreasedlevels
offeelingmanipulated.

ResearchershaveattemptedtodevelopandempiricallyexaminemodelsofcontinuedISuse(e.g.,
Bhattacherjee,2001;Bhattacherjee&Barfar,2011;Cheng,2014;Chenetal.,2012;Liaoetal.,2009;
Limayem&Cheung,2011).Specifically,Bhattacherjee’s(2001)expectation-confirmationmodel
(ECM)inanIScontextwasdevelopedtounderstandusers’continuedISuse.SinceBhattacherjee
(2001) proposed the ECM model, voluntary continued IS use has been widely examined in the
privatesector(e.g.,Bhattacherjeeetal.,2008;Chenetal.,2012;Hsu&Lin,2015;Kim,2011;Lee
&Kwon,2011;Stone&Baker-Eveleth,2013;Valvi&West,2013).Recently,empirical studies
(e.g.,Lin&Rivera-Sánchez,2012;Sørebø&Eikebrokk,2008;Wang&Hsieh,2006;Wangetal.,
2008)havebeguntousetheECMinpredictingmandatorycontinuedISuse.HossainandQuaddus
(2012)suggestedthatmandatoryuseofISisaninterestingareaoffutureresearchusingECMortheir
modifiedversions.WerecognizedHossainandQuaddus’s(2012)perspectiveandwealsoexplained
whyECMisequallyappropriatetouseinthemandatorysettingandwhyourmodifiedECMmodel
(seeFigure1)issuitableforexaminingmandatorycontinueduseoftheIS.First,mandatoryISuses
maybelargelydeterminedbyorganizationalexpectationsandmaynotrevealusers’realperceptions
aboutthesystem(e.g.,satisfaction).EvenwhenISuseisobligatory,usersatisfactionmaycapture
theuser’sownmentalacceptanceofthesystemandcanengenderdifferentextentofuse(Hsiehet
al.,2012).Thus,usersatisfactionhasauniqueandpotentiallycriticalroleininfluencingsystem
successinmandatorysettings(Brownetal.,2002;Chanetal.,2011;Hsiehetal.,2012).Second,as
usersatisfactioniswidelyrecognizedasacriticalroleofmandatoryISuse,understandingfactors
that influenceuser satisfactionmayhave important implications fororganizations (Brownetal.,
2008;Chanetal.,2011)becausethisunderstandingmayprovidemanagersorsystemdesignerswith
informationtoheightenusersatisfactionandtherebycreatecontinuedusefornewsystems.ECM
suggeststhat thetwocoredeterminants—i.e.,perceivedusefulnessandexpectationconfirmation
aregeneralbeliefsthatinfluenceusersatisfaction.Wesuggestthatcompatibilityasmentionedlater
mayalsobeanimportantbelief toassessusersatisfaction.Third, thefocusonmandatoryuseis
problematicfortheapplicationofECMbecausecontinuanceintentionhaslittlemeaningwhenusers
arerequiredtouseasystem.Inamandatoryenvironment,usersmustperformthesystemregardless
ofwhetherornottheyhavecontinuanceintentionstousethesystem.Thus,therelationshipbetween
user’ssatisfactionandcontinuance intentionmaybemeaningless in theECM.Nahetal. (2004)
indicatedthatintentionisnotappropriateforuserstoassesstheirmentalacceptanceofthesystemin
mandatorysettings.HartwickandBarki(1994)arguedthatcompulsiveISusagebehaviorisvariable
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becauseuserscanvarytheirextentofuse;however,thisvariabilitymaybeafunctionofthedegreeto
whichtheISisintegratedintousers’tasks(Brownetal.,2002;Linders,2006;Melone,1990).Thus,
replacingcontinuanceintentionwithcontinuedusagebehaviorintheECMmaybeappropriatewhen
examiningmandatoryIScontinuance.Fromthethreeperspectives,usersatisfactionandthefactors
influencingtheusersatisfaction(i.e.,thefocusofECM)maybeappropriatelyusedinmandatory
setting.Inaddition,consideringcontinuanceusagebehaviorasthetargetvariableandcombining
additionaldeterminantofusersatisfaction(e.g.,compatibility)topredictmandatorycontinuedIS
usemaybemorereasonable.ECMgiveslessevidencetoexplainmandatorycontinuedISusein
thepublicsector.Furtherunderstandingaboutusers’continuedISuseinthepublicsectormaybe
helpfulfortheauthoritiesbecausetheymaymakestrategiestobetterdiffusenewISinthefuture.
This is the first motivation of this study.

Additionally,previousstudies(e.g.,Chang&Zhu,2011;Halilovic&Cicic,2013;Larsenetal.,
2009;Limayem&Cheung,2008;Li&Liu,2014;Premkumar&Bhattacherjee,2008;Sánchez-Franco
etal.,2011;Santhanamery&Ramayah,2014;Zhou,2011)oncontinuedISuseassumedthatdata
originatesfromasinglehomogeneouspopulation.However,individualsaredifferent.Considering
individualsashomogeneousmayleadtoincorrectresultswhenexplainingindividuals’behaviors
(Beckeretal.,2013,Sarstedtetal.,2009;Sarstedt&Ringle,2010).Althoughresearchers(e.g.,Chung
&Kwon,2009;Kroenungetal.,2015;Zogheibetal.,2015;Sanchez-Franco,2006)havebegunto
usemultiplegroupcomparisonanalysistosegmentdataintodifferentgroupsandtherebycompare
thedifferencesofgroupperceptionstowardISuse,theyusuallyusedcategoricalvariables,suchas
gender,tosegmentdataapriori.Becausethesourceofheterogeneityisusuallyunknown,respondents

Figure 1. Research model
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maynotbeclassifiedintosubgroupsinadvance(Hairetal.2016;Sarstedtetal.2009).Toobtain
anaccurateexplanationaboutcontinuedISuse,dataheterogeneitymaybeidentifiedandtreated.
This is the second motivation of this study.Accordingtothetwomotivationsofthisstudy,the main 
purpose of this study is to employ ECM to examine the mandatory continued IS use considering data 
heterogeneity in the public sector.

Due to thedifferent contextof continued ISuse (i.e.,voluntaryuseversusmandatoryuse),
variablesintheECMmaybenotsufficienttoexplaincontinuedISuseinmandatoryenvironment.
Forexample,intheKaohsiungCitygovernment,mandatorycontinuedKMSusemayreplaceatleast
onepreviousworkpracticeperformedmanuallysuchasdocumentmanagementinordertoincrease
employees’workefficiency.Asaresult,employeesneedtochangetheircurrentworkstylestomeet
therequirementoftheKMS.WhethertheKMSfitsemployees’workstylesoriscompatiblewith
employees’worksituationsshouldbeconsideredinexplainingtheperceptionsofemployeestoward
thecontinuedKMSuse.Previousstudies(e.g.,Karahannaet al.,1999;Parthasarathy&Bhattacherjee,
1998;Lowetal.,2011;Yangetal.,2012;Ye&Potter,2011;Yu&Fang,2009;Zhuetal.,2006)
havebeguntousecompatibilityinpredictingISpost-adoption.Fromtheperspective,“compatibility”
maybenotignoredwhenusingECMtopredictmandatorycontinuedKMSuseinthepublicsector.
Thus,weproposeapublicsector’sECMmodel(seeFigure1)andthreeresearchquestionsarise:

1. Identifydataheterogeneityinthepublicsector’sECMmodel;
2. Conductgroup-specificanalysisbasedonthedataheterogeneity;
3. Comparemodeldifferencesbetweenaggregate-basedmodelandgroup-specificmodels.

2. LITERATURE REVIEw

2.1. Expectation-confirmation Model (ECM) and its 
Application on Mandatory Continued IS Use
In the IS literature, Bhattacherjee (2001) proposed an expectation-confirmation model (ECM)
predictingcontinuedISuse.ECMsuggeststhat:(1)Auser’sintentiontocontinueusinganISis
induced by satisfaction and perceived usefulness; (2) Satisfaction and perceived usefulness are
influencedbytheuser’sconfirmationofexpectations;(3)Perceivedusefulnessisassumedtohave
animpactonsatisfaction.ECMhasbeenregardedasaprimaryIStheoryandextensivelyusedin
continuedISuse.Recentempiricalstudies(e.g.,Cheng,2014;Chenetal.,2012;Halilovic&Cicic,
2013;Hsu&Lin,2015;Kim,2011;Lee,2010;Lee&Kwon,2011;Linetal.,2012;Santhanamery
&Ramayah,2014;Stone&Baker-Eveleth,2013;Valvi&West,2013)gaveevidencetosupport
thattheECMcanwellpredictcontinuedISuse.AlthoughpreviousECMresearchfocusedonthe
examinationofvoluntarycontinuedISuse,fewstudiesusedECMtopredictmandatorycontinuedIS
usesuchascontinuedISuseinthepublicsector.WhenISuseismandatory,itimpliesthatsomeone
elserequiresindividualstousetheIS.IfISuseismandatory,theISisfrequentlyassumedtohave
littlevarianceinusage(Hartwick&Barki,1994;Rawstorneetal.,2000).Asaresult,individualsmust
usetheISwhethertheleveloftheircontinuedintentionstousetheISarehighorlow.Thus,ECM
maybemorevaluableforexaminingtheactualIScontinuedusagebehaviorratherthanexamining
thecontinuedintentionofusingISwhentheISisorganizationallymandated.Recently,empirical
studies(e.g.,Lin&Rivera-Sánchez,2012;Sørebø&Eikebrokk,2008;Wang&Hsieh,2006;Wang
etal.,2008)havebeguntousetheECMinpredictingmandatorycontinuedISuse.Therefore,we
proposethefollowinghypotheses:

H1a:Auser’sconfirmationofexpectationsispositivelyrelatedtoperceivedusefulnessinthepublic
sector.

H1b:Auser’sconfirmationofexpectationsispositivelyrelatedtousersatisfactioninthepublicsector.
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H1c:Perceivedusefulnessispositivelyrelatedtousersatisfactioninthepublicsector.
H1d:Perceivedusefulnessispositivelyrelatedtocontinuedusagebehaviorinthepublicsector.
H1e:Usersatisfactionispositivelyrelatedtocontinuedusagebehaviorinthepublicsector.

2.2. Roles of Compatibility in the ECM
Kleijnen et al. (2009) mentioned that innovations which cause a psychological conflict (e.g.,
incompatibility)andrequireachangeinestablishedbehavioralpatterns,habitsandtraditionsarelikely
toberesisted.Ram(1987)indicatedifpeopleperceivedthataninnovationislowercompatiblewith
theirlifestyleorpastexperiences,theymayshowhigherresistancetousetheinnovation.Bhattacherjee
andHikmet(2007)indicatedthatcompatibilityhasapositiveeffectonperceivedusefulnesswhich
inturn,influencesintentiontousethetechnology.Inthissense,ifemployeesinthepublicsector
perceivethatanISiscompatiblewiththeirworkprocesses,theymayfeelthatitisusefulandthusto
reduceresistanceandmoreuseit.Therefore,wemaysuggestthattheroleofcompatibilitymaynot
beignoredine-governmentsetting.ISresearchers(e.g.,Karahannaetal.,1999;Moore&Benbasat,
1991)definedcompatibilityastheextenttowhichadoptinganISiscompatiblewithwhatpeople
do.Agreatnumberofstudieshaveexaminedthepre-adoptionoftechnology(e.g.,Al-Gahtani,2003;
Flightetal.,2011;Kuo&Lee,2011;Liao&Lu,2008;Lin,2008;Wangetal.,2010)orpost-adoption
oftechnology(e.g.,Changetal.,2006;Islam,2011;Kimetal.,2008;Liao&Lu,2008;Reubsaet
etal.,2004)byusingcompatibility.Empiricalstudies(e.g.,Al-Gahtani&King,1999;Karahanna
etal.,2006;Larsenetal.,2009;Mailletetal.,2015;Ohetal.,2003;Sunetal.,2009;Zhouetal.,
2010;Wu&Wang,2005)havesupportedtheinfluenceofcompatibilityonperceivedusefulness.
Therefore,weproposethefollowinghypothesis:

H2:Compatibilityispositivelyrelatedtoperceivedusefulnessinthepublicsector.

Bhattacherjee(2001)indicatedthatafteraperiodofusingtheIS,usersmayformajudgment
of the extent towhich their initial expectationswith the ISare confirmed.Basedon thedegree
of confirmation, the users simultaneously develop the post-adoption appraisals of the IS (e.g.,
perceivedusefulness).PreviousstudiesonECMhaveindicatedthattheusersmaydevelopadditional
post-adoptionappraisalsoftheISsuchasperceivedeaseofuse(e.g.,Sørebø&Eikebrokk,2008;
Rocaetal.,2006),perceivedfunorplayfulness(e.g.,Linetal.,2005;Linetal.,2014),perceived
enjoyment(e.g.,Min&Shenghua,2007;Thongetal.,2006),orperceivedfee(Kim,2010).Thatis,
confirmationmayelicittheformationofmultiplepost-adoptionappraisalsregardingIS.Accordingto
Bhattacherjee’s(2001)ECM,perceivedusefulnessisinfluencedbyconfirmation.Becauseperceived
usefulnessandcompatibilityaretwopost-adoptionappraisalsregardingIS,itisreasonabletobelieve
thatconfirmationwouldimpactoncompatibility.Therationalefortheseassociationsoriginatesfrom
cognitivedissonancetheory(Festinger,1957).Accordingtocognitivedissonancetheory,ISusers
mayexperiencecognitivedissonanceorpsychologicaltensioniftheirpre-acceptanceusefulnessor
compatibilityperceptionsaredisconfirmedduringactualuse.RationalISusersmaytrytoreduce
thisdissonancebyadjustingtheirusefulnessorcompatibilityperceptionssothatitismoreconsistent
withthereality.Therefore,weproposethefollowinghypothesis:

H3:Auser’sconfirmationofexpectationsispositivelyrelatedtocompatibilityinthepublicsector.

According to the ECM, positive post-adoption appraisals such as perceived usefulness may
influenceusersatisfaction.CompatibilitymayimplythattheuseofanISisconsistentwithmost
aspectsofusers’workpractices.Likeperceivedusefulness,compatibilitymayinduceusers’positive
emotion,suchassatisfactionorhappiness,afterusingIS.Thecausalrelationshipbetweencognition
andemotionhasbeenwelldocumentedinthesocialpsychologyliterature(Ajzen,1991),andthis
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relationshiphasbeenconfirmedinthecontextofISuse(e.g.,Chea&Luo,2008;Chenetal.,2013;
Kroenungetal.,2015;Kim,2010;Linetal.,2012).Empiricalstudies(e.g.,Holsappleetal.,2005;
Huhetal.,2009;Lin,2012;Yusofetal.,2008)alsogaveevidencetosupporttherelationshipbetween
compatibilityandusersatisfaction.Therefore,weproposethefollowinghypothesis:

H4:Compatibilityispositivelyrelatedtousersatisfactioninthepublicsector.

3. RESEARCH METHOdOLOGy

3.1. Measurement development
Thesurveymeasuresforthisstudyarederivedfromthepreviouslypublishedstudiesasfollows:ECM
constructs(perceivedusefulness,confirmationandusersatisfaction)questionsfromBhattacherjee
(2001),continuanceusagebehaviorfromBhattacherjeeetal.(2008)andcompatibilityfromKarahanna
etal.(1999).Allconstructsaremeasuredusingseven-pointLikertscalesrangingfrom“strongly
disagree” (1) to “strongly agree” (7). In addition,we consideredwork experience, age anduser
experienceasthreecontrolvariables.Weselectedthesevariablesbecauseoftheirpotentialeffecton
ISusagebehaviorassuggestedbytheISliterature.Figure1depictsourresearchmodel,andTable
1showsmeasurementitems.

3.2. Survey Administration
Inthisstudy,weinvestigatedcontinuedKMSuseinthepublicsector,specificallyintheKaohsiung
CitygovernmentinTaiwan.TheKaohsiungCitygovernmentimplementedKMS—i.e.,document
managementsystemin2003.TheKaohsiungCitygovernmentrequiresitsemployeestouseKMS.
Inotherwords,theKMSusagerequirementcreatesamandatoryusageenvironment.Particularly,the
mainobjectiveoftheKMSistoimprovetheefficiencyofdocumentmanagementprocessandachieve
apaperlessoffice.PriortotheirswitchingtotheKMS,employeesusedpaper-baseddocumentsto
organize,deliver,shareorstoreinformation.Whenemployeesrequireinformation,theyneedtospend
timesearchingandretrievingthesedocumentsinfilecabinets.TheadvantagesoftheKMSareto
useinformationtechnologytoreducepaperused,facilitatedocumentexchanges,searchdocuments
bydifferentindexing,storeandretrievedocumentsquickly,andincreasetheefficiencyofinter-unit
documentcollaboration.Whenusersencounterproblemsregardingsystemusage,theycanpostsuch
problemsonane-discussion,andtechnicalprofessionalsorotheruserswillprovidetheiropinions
orsuggestionstohelpuserssolvetheproblems.Thus,e-discussioncanhelpuserstoquicklyobtain
suggestionsforsystemoperation;inaddition,thee-discussionmayreduceerrorwhenusingsystem.
AfterimplementingKMS,informationcanbecreated,shared,organizedandstoredefficientlyand
appropriatelyintheKaohsiunggovernment.UnderstandingthefactorsinfluencingcontinuedKMS
useintheKaohsiunggovernmentmaybevaluableforothergovernmentsthatintendtoimplement
KMSinthefuture.

WecollectedresponsesfromtheactualusersoftheKMSintheKaohsiungCitygovernment.To
reachKMSusers,wefirstcontactedthedeputysecretaryoftheKaohsiungCitygovernment’smain
administrationtoexplainthegoalandimportanceofourstudyandaskforhishelp.Subsequently,we
discussedthequestionnairesurveywithananalystwhoisresponsiblefortheplanningandanalysis
oftheKMSintheKaohsiungCitygovernment.BecausetheKMShasbeenoperatedbyusersfor
aperiodoftime;however,usersmayhavesomeproblemsinoperatingthesystem.Thus,themain
administrationoftheKaohsiungCitygovernmentlaunchedaseriesofeducationaltrainingcourses
toteachusershowtousetheKMSsmoothly.Wedecidedtodeliverthequestionnairetouserswho
attended these educational training courses. Twenty educational training courses were held, and
1215usersattendedthecourses.AswedidnotserveintheKaohsiungCitygovernment,wewere
prohibited fromentering theeducational trainingcourseclassrooms.Thus,weasked theanalyst
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tohelpusdeliverthequestionnairetoeachuserintheseeducationaltrainingcoursesandcollect
questionnairesafterclass.ToensureKMSusers’privacy,thequestionnaireisanonymous.During
surveyprocess,theanalystandwewerenotfamiliarwithusers.Thus,weensuredadoubleblinded
surveyprocedure.Atotalof627questionnaireswerecollected(52%responserate).Themajorityof
therespondentswerewomen(75%).Inaddition,manyoftherespondentswerebetweentheagesof
41and50(36%),followedbybetween31and40(33.6%),between21and30(22.1%)andover50
(8.3%).Alargeportionoftherespondentshadworkexperienceofbetween1and5years(34.1%);
thiswasfollowedbymorethan20years(23.3%),6and10years(13.7%),16and20years(12.8%),11
and15years(12%)andlessthan1year(4.1%).Manyoftherespondentsgraduatedfromuniversity
(50.2%); this was followed by graduate school (34%), college (11.5%) and high school (4.3%).
Moreover,54.3%oftherespondentswereemployeeswithintheKaohsiungCitygovernment,while
45.7%oftherespondentswereemployeesinelementaryschools,juniorhighschoolsandseniorhigh
schoolsinKaohsiungCity.

Table 1. Measurement items
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3.3. Method
Weemployedpartialleastsquaresstructuralequationanalysis(PLS-SEM)totestthehypothesesin
ourmodel.PLS-SEMassumesthatlatentconstructs’variancecanbeexplainedbyminimizingthe
errortermsandmaximizingtheR2value(Hairetal.,2014;Hairetal.,2011).Inaddition,weused
theFIMIX-PLSapproachintroducedbyHahnetal.(2002)totreatthedataheterogeneity.FIMIX-
PLSassumesthattheoverallpopulationisamixtureofgroup-specificdensityfunctions(Hairetal.,
2016).FIMIX-PLSusestheconceptofmixtureregressiontoestimatepathcoefficientsandcapture
thedataheterogeneitybyassessingtheprobabilityoftheobservations’segmentmembership(Hair
etal.,2014).Asaresult,observationscanbeclassifiedintoanumberofgroups.WeusedSmartPLS
software(Ringleetal.,2015)toestimatethetheoreticalmodelandhypothesizedrelationshipsin
ourmodel.

4. RESULTS

4.1. Measurement Model
AccordingtoHairetal.(2014),wefollowedatwo-stageprocesstoestimateourmodel.Thetwo-stage
processincludedtheevaluationsofthemeasurementmodelandstructuralmodel.Table2indicates
thatallitemloadingsexceed0.8andaresignificantlypositive;thissuggestsgooditemreliability.
Table3indicatesthatthevaluesofcompositereliability(CR)arebetween0.89and0.98,exceeding
thethresholdvalueof0.7andsuggestinggoodinternalconsistency.Additionally,Table3indicates
thatthevaluesofaveragevarianceextracted(AVE)arebetween0.73and0.93,exceedingthethreshold
valueof0.5andsuggestinggoodconvergentvalidity.Inaddition,weadoptedtheFornell-Larcker
criteriontojudgediscriminantvalidity.IfthesquarerootoftheAVEofeachconstructishigherthan
itshighestcorrelationwithanyotherconstruct,strongdiscriminantvalidityisconfirmed.According
toTable3,ourmeasurementmodelhasstrongdiscriminantvalidity.

4.2. Processes of FIMIX-PLS Analysis
4.2.1. Analysis of Aggregate-based Data
InaccordancewiththesuggestionofHairetal.(2014),weperformedabootstrappingprocedure
(with5000sub-samples)totestthestatisticalsignificanceofeachpathcoefficientinourmodel.
Figure2depictsthestructuralmodelcoefficientsinourmodel.Confirmationexertsasignificantly
positiveeffectoncompatibility(0.611)andsatisfaction(0.496);however,confirmationdoesnothave
aneffectonperceivedusefulness(0.109).Thus,H1bandH3weresupported.H1awasnotsupported.
Compatibility(0.333)hasasignificantlypositiveeffectonsatisfaction;however,perceivedusefulness
(0.109) does not exert an effect on satisfaction. Thus, H4 was supported; however, H1c was not
supported.Compatibility(0.817)hasasignificantlypositiveeffectonperceivedusefulness.Thus,
H2wassupported.Perceivedusefulness(0.209)andsatisfaction(0.151)exertsignificantlypositive
effectsoncontinuedKMSusagebehavior.Thus,H1dandH1eweresupported.Inaddition,wefound
thatthreecontrolvariables(workexperience,KMSusageexperienceandage)donothaveimpact
oncontinuedKMSusagebehavior.

4.2.2. Partition of Aggregate-based Data
WefollowedthefourproceduresofFIMIX-PLSsuggestedbyHairetal.(2016)topartitionobservations
intosubgroups.Todeterminethenumberofsegments,weneededtoexaminethefitindices.Table
4reportsfitindicesforaonetofivesegmentsolution.Hairetal.(2016)suggestedthatresearchers
maychoosefewersegmentsthanindicatedbyAICandmoresegmentsthanindicatedbyMDL5.As
notedinTable4,weshouldchooseasegmentbetweenatwo-segmentsolutionandafour-segment
solution.Hairetal. (2016)alsomentioned that ifAIC3andCAIC indicate thesamenumberof
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segments,choose thissolution.Thus,a two-segmentsolution isappropriatefor interpretingdata
heterogeneityinourresearchmodel.Over80%ofourobservationswerewellassignedtooneofthe
twosegmentswithaprobabilityofmorethan0.7.

Table 2. Construct item loadings

Table 3. Convergent validity and discriminant validity
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Inaddition,weassignedeachobservationtooneofthetwosegmentsusingthemaximumsegment
membershipprobabilitiesobtainedfromFIMIX-PLS.Inaddition,weneededtoidentifyanexplanatory
variablethatmatchestheFIMIX-PLSpartition.Weusedsimplecrosstabs(Matthewsetal.,2016)
tocomparethepartitionsofFIMIX-PLSwiththoseofdemographicssuchasgender,age,educational
level,andworkexperience.Whenweassigneduserswitheducationallevelofhighschool,college
oruniversitytoFIMIX-PLSgroup1anduserswitheducationallevelofmasterorPh.D.toFIMIX-
PLSgroup2,thebestmatchwasachieved.Table5showstheresultsofcrosstabsandindicatesthat

Figure 2. The results of PLS-SEM based on aggregate data set

Table 4. Fit indices for a one to five segment solution
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= oftheobservationsmatchtheFIMIX-PLSpartition.Such

aratioishigherthanthecut-offvalueof60%suggestedbyHairetal.(2016).InTaiwan,highschool
isacompulsoryeducationallevel,andcollegeoruniversityisrequiredforagoodjob.Weregarded
users who have the educational level of high school, college or university as Groupessential education.
Additionally, we regarded users who have the educational level of masters or Ph.D. as
Groupresearch-orientededucation.Thus,“education-specific”cancapturedataheterogeneity.

5. dISCUSSION

5.1. Appropriateness of User Segmentation
This studyusesFIMIX-PLS to identify and treat dataheterogeneity in thepublic sector’sECM
model.Comparingpathsingroup-specificmodels(e.g.,FIMIX-PLSGroup1vs.Groupessentialeducationand
FIMIX-PLSGroup2vs.Groupresearch-orientededucation;seeTable6),wefoundthattenpathsareconsistent,
butonepathisinconsistent.Ourresultsreporteda90%overlapbetweentheFIMIX-PLSpartition
andtheoneproducedby“education-specific”.Becausetheoverlapof90%exceedstheoverlapof
60%suggestedbyHairetal.(2016),ourresultsshouldbeconsideredsatisfactory.Comparingthe
pathcoefficientsfromtwoeducation-specificgroupswiththosefromtheFIMIX-PLSgroupsshows
thattheresultsalignwell.Inotherwords,ourresultssuggestthattheFIMIX-PLSresultsmaybe
adequatelyreproducedbyusingthe“education-specific”partition.

5.2. Model Comparisons
5.2.1. Factors Influencing user Satisfaction for Mandatory IS Continuance
According to the Table 6, we found inconsistent results in aggregate-based data analysis and
group-specific analysis. Our results indicated that confirmation is the most important factor
influencinguser satisfaction, followedbycompatibility in theaggregate-baseddataanalysisand
Groupresearch-orientededucationanalysis.However,Groupessentialeducationanalysisshowedconfirmationasthemost
importantfactorinducingusersatisfaction,followedbycompatibilityandperceivedusefulness.When
consideringcompatibilityintoECMmodel,theeffectofperceivedusefulnessmaybeweakenedin
GroupessentialeducationorsucheffectisnonsignificantinGroupresearch-orientededucation.Inthissense,theimpact
ofcompatibilitymaybelargerthanthatofperceivedusefulnessonexplainingusersatisfactionwith
mandatoryIS.Validatingtheeffectofcompatibilityonusersatisfactionisourcontributioninthe
contextofmandatorycontinuedISuse.Fromatheoreticalperspective,user’ssegmentationmayclarify
thedeterminantsofusersatisfactionfordifferentusers.Tomakeclearcausalitybetweenperceived
usefulnessandusersatisfaction,itisbeneficialforfutureresearcherstoconsiderdataheterogeneity
when examining mandatory continued ISuse. From apractical implication, the authorities may

Table 5. Cross tab of FIMIX-PLS partition and educational level
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emphasizetheusefulnessofthemandatoryIStoenhanceusersatisfactionforusershavingessential
educationallevelsratherthanforusershavingresearch-orientededucationallevels.

Table 6 also reported that confirmation and compatibility jointly explain67.4%of theuser
satisfactionvarianceinGroupresearch-orientededucation.Confirmation,compatibilityandperceivedusefulness
jointlyexplain71.8%oftheusersatisfactionvarianceinGroupessentialeducation.Thus,thesedeterminants
aregoodpredictorsforusersatisfactionwithmandatoryIS.AsmentionedintheTable6,confirmation
is themost importantconsiderationto induceusersatisfactionwithKMSin theKaohsiungCity
government regardless of the composition of education-specific groups. That is, users consider
realizingtheirexpectationsasbeingmoreimportantthaninstrumentalityofISinformingemotion.

Table 6. The results of FIMIX-PLS
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Fromatheoreticalperspective,ourfindingsrelatedtothestrongestimpactofconfirmationonuser
satisfactionmayadvancethebodyofresearchonmandatorycontinuedISuseinthepublicsector.
Fromapracticalimplication,theauthoritiesmaystrengthenusers’perceptionsabouttheconfirmation
ofexpectationsinordertoincreasetheirsatisfactionwiththeISinthepublicsector.Theauthorities
mayissueabrochureinadvancetoletusersknowwhatthefunctionsoftheISare.Inthisway,users
maynothaveinappropriateexpectationsabouttheISandusers’perceptionsbetweenpre-adoption
expectationsandactualperformanceoftheISmaynotshowtoomuchdiscrepancies,andthus,they
maydisplaysatisfactionwiththeIS.

5.2.2. Factors Influencing Perceived Usefulness of Mandatory IS
Table6reportedthatcompatibilityistheonlyfactortoinfluenceperceivedusefulnessinaggregate-
baseddata(0.827)andGroupessentialeducation(0.817).However,compatibility(0.793)isthemostimportant
factortoinduceperceivedusefulness,followedbyconfirmation(0.108)inGroupresearch-orientededucation.
Compatibilityexplains80.4%oftheperceivedusefulnessvarianceinGroupessentialeducation.Compatibility
andconfirmationjointlyexplain74.2%oftheperceivedusefulnessvarianceinGroupresearch-orientededucation.
Thus,thetwodeterminantsaregoodpredictorsforperceivedusefulnessofthemandatoryIS.Our
results indicated that compatibility has the most effect on perceived usefulness, suggesting that
userperceptionofmandatoryISinstrumentalitymaybeprimaryadjustedbytheirperceptionsof
compatibility.Ourfindingsareconsistentwithfewstudies(e.g.,Larsenetal.,2009;Lin&Wang,
2012)tosupportcompatibilityhasastrongerimpactonperceivedusefulnessthanconfirmation.In
thissense,compatibilityshouldnotbeignoredwhenpredictingtheusefulnessofthemandatoryIS.

Traditionally,introducinganIS(e.g.,KMS)tochangetraditionalworksituationsforincreasing
organizationalperformanceinthepublicsectormaybeachallenge.Compatibilityisanimportant
factorinfluencingthefailureofanISinthepublicsector(Heeks,1999;Heeks&Bhatnagar,1999).If
theISisincompatiblewithusers’currentworksituationsordoesnotfitintousers’workstyles,users
mayconsidertheISasauselesstool,thusleadingtolessuseandfailedimplementationoftheISin
thepublicsector.Thisfindingimpliesthattask-ISfitshowsmoreimportancethantheconfirmation
of expectationswhen strengthening theusefulness of the IS inmandatory environment.From a
practicalimplication,theauthoritiesshouldemphasizeoncompatibilityratherthanconfirmationto
elicitusers’perceivedusefulnessoftheISinthepublicsector.Theauthoritiesmayletusersoruser
representativesparticipateintheprocessofdesigningISfunctionality.Bydoingso,ISdesignerscan
considerusers’job-relevantneedsintoISfunctionality.IfIScanbecustomizedtothespecificneeds
ofwork,usersmayfeeltheISisfitintotheirworksituationsandthustostrengthentheirperceptions
abouttheusefulnessoftheIS.

5.2.3. Factors Influencing Mandatory Continued IS Usage Behavior
WithregardtotheantecedentofcontinuedKMSusagebehavior,ourstudyreporteddifferentresults
betweenGroupessentialeducationandGroupresearch-orientededucation.TheanalysisofGroupessentialeducationrevealedthat
theeffectofusersatisfactiononcontinuedusagebehaviorishigherthanthatofperceivedusefulnesson
continuedusagebehavior.Satisfactionandperceivedusefulnessjointlyexplain15.8%ofthecontinued
usagebehaviorvariance.Incontrast,theanalysisofGroupresearch-orientededucationindicatedthatperceived
usefulnessratherthanusersatisfactionhasaneffectoncontinuedusagebehavior.Perceivedusefulness
explains7.3%ofthecontinuedusagebehaviorvariance.Becausethesedeterminantsexplainless
continuedusagebehaviorvariance,continuedusagebehaviormayhaveadditionalsalientpredictors
thanthoseidentifiedinourECMmodel.AlthoughGroupessentialeducationandGroupresearch-orientededucationmust
continuetouseKMS,theymayshowdifferentextentofuse.Wefurtherexaminedtwomeasurement
itemsofusagebehaviorbyperformingcrosstabsanalyses.Firstitemistomeasurehow often did you 
use the KMS in the last 7 days?32.1%oftheusersintheGroupessentialeducationrateextremelyfrequent
use,followedbyquitefrequentuse(25.3%),slightlyfrequentuse(19%),neither(14.4%),slightly
infrequentuse(5.1%),quiteinfrequentuse(4.1%)andextremelyinfrequentuse(0%).Inaddition,
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28.7% of the users in the Groupresearch-oriented education rate quite frequent use, followed by extremely
frequentuse(28.2%),slightlyfrequentuse(23.1%),neither(13%),slightlyinfrequentuse(5.6%),
quiteinfrequentuse(1.4%)andextremelyinfrequentuse(0%).Wefoundthatmorethanhalfofthe
usersinGroupessentialeducation(57.4%)andGroupresearch-oriented(56.9%)oftenuseKMS(i.e.,extremelyand
quitefrequentuse)whileothersshowlessuse.Seconditemistomeasurehow many hours did you 
use the KMS in the last 7 days?25.5%oftheusersintheGroupessentialeducationratemorethan25hours,
followedby20-25hours(23.6%),15-20hours(22.6%),10-15hours(17.3%),5-10hours(7.3%),1-5
hours(3.6%)andlessthan1hours(0%).Inaddition,26.9%oftheusersintheGroupresearch-orientededucation
rate20-25hours,followedbymorethan25hours(25.9%),15-20hours(25%),10-15hours(17.6%),
5-10hours(2.8%),1-5hours(1.9%)andlessthan1hours(0%).Wefoundthat49.1%oftheusers
inGroupessentialeducationandmorethanhalfoftheusersinGroupresearch-oriented(52.8%)spendalotoftime
(i.e.,morethan20hours)touseKMSwhileothersspendlesstimetouseKMS.Insum,ourfindings
revealthatalmosthalfoftheusersinthetwogroupsoftenuseKMSorspendalotoftimeusing
KMStocomplyorganizationalrequirement;however,othersshowdifferentlevelsofuse.Inother
words,evenwhenusersarerequiredtocontinueusingKMS,theirusagebehaviorsarestillvariable.

Ourresults indicated that theusefulnessofKMSisacrucial factormotivatingusershaving
research-orientededucationallevels(e.g.,masterorPh.D.)touseKMScontinuously.Incontrast,
usershavingessentialeducationallevels(e.g.,highschooloruniversity)emphasizetheirsatisfaction
withKMS.WhenconsideringcontinuedKMSusagebehavior,Groupresearch-orientededucationiscognitive-
driven, but Groupessential education is emotion-driven. According to all results of this study, we may
understand that Groupessential education and Groupresearch-oriented education show different perceptions toward
continuedKMSuseinthepublicsector.However,wewerenotabletojudgewhethertheseperceptions
showsignificantdifferences.Therefore,weperformedaPLSmulti-groupanalysis(PLS-MGA)to
examinewhetherGroupessentialeducationandGroupresearch-orientededucationexhibitsignificantdifferencesinmodel
relationships. We only found that the strength of the relationship between user satisfaction and
continuedusagebehaviorishigherforGroupessentialeducationthanforGroupresearch-orientededucation(thedifference
ofpathcoefficient=0.276, t = 2 146. ).The resultsofPLS-MGAimply that thehigher levelof
satisfactionfeltbyusershavingessentialeducationallevels,themorecontinuedusagebehaviorthey
demonstrate.

AlthoughFIMIX-PLShavealreadyappliedinconsumerstudiestoidentifycustomersegments,
nostudyusesFIMIX-PLStosegmentISusersinthepublicsector.Previousstudies(e.g.,Chung
&Kwon,2009;Kroenungetal.,2015;Zogheibetal.,2015;Sanchez-Franco,2006)usuallyused
categoricalvariables(e.g.,genderorexperience)tocaptureheterogeneityaprioriandsubsequently
usedPLS-MGAtoanalyzethesignificantdifferencesofmodelrelationships.However,ourstudy
usedFIMIX-PLStocaptureheterogeneityaposterioriandfurtherusedPLS-MGAtoanalyzethe
significantdifferencesofmodelrelationships.ThisstudymaycontributetoISmethodologicalresearch
byintroducingtheviewpointofhybrid(i.e.,FIMIX-PLSandPLS-MGA)todistinguishandcompare
users’perceptionstowardcontinuedISuses.Fromapracticalimplication,theauthoritiesinthepublic
sectorshouldadoptatwo-foldstrategyforenhancingcontinuedISusagebehaviorswhentheyhold
usertraining.Theauthoritiesmayeducateusershavingresearch-orientededucationallevelsabout
whatarethepotentialbenefitsofcontinuedISuseandeducateusershavingessentialeducational
levelsonhowtocontinueusingISeffectivelysoastoincreasetheirsatisfactionandstrengthentheir
perceptionsofISusefulness.

6. CONCLUSION ANd LIMITATIONS

Inthisstudy,weexaminesmandatorycontinuedISusebyemployingECMinthepublicsector.
Ourpublicsector’sECMmodelnotonlyreflectsthespiritofBhattacherjee’s(2001)ECMbutalso
takes advantage of user segmentation. Similar to all other studies, our study has its limitations.
Thefirstlimitationconcernsthegeneralizabilityofourresults.Ourstudyemphasizedasurveyof
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KMS.Althoughweconductedourstudywithcare,wedonotclaimthatourfindingswillbeequally
applicableinthecontextofotherIS.FutureresearchshouldinvestigateotherIStostrengthenthe
cross-validationofourfindings.Second,ourresultsmayhavebeeninfluencedbyself-selectionbias.
OursamplecomprisesuserswhovoluntarilyparticipatedintheeducationaltrainingcoursesofKMS.
Thus,wecannotinvestigatetheperceptionsofotherKMSuserswhodidnotregistertoparticipatein
thecourses.SuchunregisteredusersmayhavedifferentperceptionsregardingcontinuedKMSuse.
FutureresearchersmaycooperatewiththeKaohsiungCitygovernmenttoreachsuchunregistered
usersandexaminetheirperceptionsregardingcontinuedKMSuse.Third,theresultsofthisstudy
showedthattheexplainedvarianceofcontinuedusagebehaviorisrelativelylowinthetwogroups.
FuturestudiesmayaddothervariablesintoourECMmodeltoincreasetheexplainedvarianceof
continuedusagebehavior.Duetomandatoryuse,usersareforcedtouseanIS.Inadditiontoperceived
usefulnessandsatisfaction,wesuggestthatfuturestudiesmayfocusonwhetherornotusersare
pleasantorhappytostrengthenmoreuseoftheIS.Davis(1993)consideredattitudetowardusing
asonlyonepredictortopredictactualsystemuseinTAMmodel.Rogers(2003)mentionedthat
attitudeisanimportantfactorforinfluencinganindividualtocontinueordiscontinueaninnovation.
Previousstudies(e.g.,Davis,1993;Porter&Donthu,2006;Morris&Venkatesh,2000)haveprovided
evidencetosupportthedirecteffectofattitudeonbehavior.Toincreasetheexplainedvarianceof
continuedusagebehavior,attitudemaybesuggestedtocombineintoourECMmodel.Finally,Figure
2reports that thepredictiveabilityofusersatisfactionis67.4%forGroupessentialeducationand71.8%
forGroupresearch-orientededucation.Eventhoughourgroup-basedmodelsshowgoodpredictiveabilitiesfor
usersatisfaction,howtoincreasehigherlevelofusersatisfactionisstillworthyfurtherexplored.
Previousstudies(e.g.,Auetal.,2002;Rouibahetal.,2009;Simon,2000;Sunetal.,2008;Zhang
etal.,2005)reportedthat“trainingandeducation”mayhaveadirectorindirectinfluenceonuser
satisfactioninISsetting.Inourstudy,usershaveoperatedKMSbyreadingoperationmanualfora
periodoftimebeforetraining(i.e.,instruction-basedtraining)waslaunched.Inaddition,usersalso
discussedwithtechnicalexpertsone-discussionforsystemuse.Undertheseconditions,usersmay
alreadyhavegoodunderstandingsforhowtooperateKMS.Thus,instructingusersforincreasing
theirexpertiseofKMScouldnothaveagreatimpactonusersatisfaction.Althoughtrainingwasnot
consideredinthisstudy,itstillcouldhavepotentiallyinfluenceonusersatisfaction.Wesuggestthat
futurestudiesmayclarifytheimpactoftrainingonusersatisfactionandfurtherexaminewhether
ornotdifferenttrainingmethodssuchasinstruction-basedtraining,explorationtrainingorbehavior
modelingtraining(e.g.,Chou,2001;Chou&Wang,2000;Davis&Davis,1990;Simon,2000)have
differenteffectsonusersatisfactionformandatorycontinuedISuse.GiventheimportanceofIS
useonthepublicsector,wehopeourresultswillbevaluabletootherswhoengageinexploringthe
theoryandpracticeofmandatoryISusearea.
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