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ABSTRACT

Overthepastfewyears,managershavebeenhardpressedtobecomemoredata-driven,andoneof
theprerequisitesindoingsoisthroughtheadoptionofBusinessIntelligence(BI)tools.However(1)
theadoptionofBItoolsremainsrelativelylow(2)theacquisitioncostsofproprietaryBItoolsare
relativelyhighand(3)thelevelofsatisfactionwiththeseBItoolsremainlow.Giventhepotentialof
opensourceBI(OSBI)tools,thereisaneedforanalyzingbarriersthatpreventorganizationsfrom
adoptingOSBI.Drawingasystematic reviewandaQualitativeSurveyofBIExperts, thisstudy
proposesaframeworkthatcategorizesandstructures23barrierstoOSBIadoptionbyorganizations
including4thatwereidentifiedbyBIExpertsbutnotexplicitlyfoundintheliterature.Thispaper
contributestoOSSandInformationSystems(IS)researchliteratureonBIadoptioningeneraland
providesspecificinsightstopractitioners.
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INTROdUCTION

Overthepasttwodecadesorso,businessintelligence(BI)andanalyticshavegrownintoamore
and more important phenomenon for both academic and business communities (Chen, Chiang,
&Storey,2012).For instance,a special issueonBIpublishedby the lastauthors in the journal
Management Information Systems Quarterly (MISQ)highlights the increasing importanceofBI
researchinacademia.Basedonan11-yearsurvey(from2004to2014)ofseniorITexecutivesfrom
2552organizationslocatedallovertheworld,Luftmanetal.(2015)reportedthat,fromabusiness
perspective,analytics/businessintelligenceranksfirstamongthefivemostinfluentialtechnologies.
Anothersurveyofover4000ITprofessionalsfrom93countriesand25industriesidentifiedbusiness
analyticsasoneofthefourmajortechnologytrendsinthe2010s(IBM,2011).Infact,managersare
hardpressedtobecomemoredata-driven(Kiron,Prentice,&Ferguson,2014)whilemanyscholars
haveunderscoredabroadernewphenomenonqualifiedas“data-driveneconomy”(Mandel,2012)
or“analyticsparadigm”(Delen&Zolbanin,2018).Inthiscontext,theadoptionanduseofBItools
areconsideredoneofthefirstprerequisitefororganizationalcompetitivenessthatincludesbutisnot
limitedtodata-drivendecision-makingculture(McAfee,Brynjolfsson,Davenport,Patil,&Barton,
2012).Infact,apartfromthefundamentaldataprocessingandanalyticaltechnologiesincludedinBI
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andassociatedtools,they“includebusiness-centricpracticesandmethodologiesthatcanbeappliedto
varioushigh-impactapplicationssuchase-commerce,marketintelligence,e-government,healthcare,
andsecurity”(Chenetal.,2012,p.2).

However,despitetherecognitionoftheimportanceofBItools,theirhighpotentialingenerating
businessvalueatbothoperationalandstrategiclevels(Fink,Yogev,&Even,2017),therateoftheir
adoptionremainslow.Itisestimatedthatonly30%ofallemployeesareusingBItools(Gartner,
2017a),andthatpenetrationlevelswouldincreasetoover50%percentonly“ifcost,technologyand
otherinstitutionalchallengeswerenotbarrierstoincreaseuse”(Datamation,2013,p.1).Thehigh
costsassociatedwithBItoollicensesandmaintenanceareechoedbySallam,Richardson,Hagerty,
andHostmann(2011)who,inaddition,underscorethecomplexityandloweaseofuseofproprietary
BItools.AnotherfactworthmentioningisthelowlevelofsatisfactionwithBItoolsandinitiatives
experience(Advaiya,2017;Sallametal.,2011).

AlthoughmostorganizationshaveadoptedproprietaryBItoolsthatdominatetheBImarket,
Sallametal.(2011)reportedanincreasinginterestinlow-costoptions,includingopensourceBItools
ascrediblealternativesolutions.AsurveybyClutchrevealedthat83%ofbusinessusersand88%of
datascientistsarelikelytouseopensourcesoftware—asopposedtopaid,proprietarysolutions—in
thefuture(Peacock,2017).

Insummary,considering(1)thestrugglesfacedbyorganizationswiththeirproprietaryBItools
(Advaiya,2017;Sallametal.,2011)(2)thelowadoptionrateofBItools(Datamation,2013;Gartner,
2017a)(3)withtherecognitionofOSBIasacrediblealternativetoproprietaryBItoolsaswellas
theavailabilityofOSBItoolswithcapabilitiescomparabletothatofproprietarytools(Thomsen&
Pedersen,2009),thereisaneedtobetterunderstandthemostcriticalbarriersthatpreventorganizations
fromadoptingOSBItools.

Furthermore, a systematic review of BI studies included in this study reveals three major
weaknessesinthecurrentliterature.First,themajorityofstudiesarenormativeandlackempirical
ortheoreticalfoundations.Second,noneofthestudiesfocusontheperspectiveofBIexperts.Third,
asfortheliteratureonbusinessvaluecreationfromBI(Trieu,2017), thebodyofknowledgeon
barriersassociatedwiththeadoptionofBItoolsisfragmented,thusit’slackinganall-encompassed,
integratedframework.Suchaframeworkisimportant,asitwillfacilitateknowledgeaccumulation
(Hammersley,2007),aswellasevidence-basedpractices.

Thisstudyaddressestheabove-mentionedgapsintheliteraturebyfirstprovidingaframework
derivedfromasystematicreviewthatidentifiesbarrierstotheadoptionofBItoolsbyorganizations.
Building on the framework, this research – using a Qualitative Survey design – compares the
barriersextractedfromtheacademicliteraturewiththemostcriticalbarrierselicitedbyopensource
BIexperts inansweringthefollowingquestion:“Whatarethemostcriticalbarriers thatprevent
organizationsfromadoptingopensourceBItools?”Herebarriersaredefinedasanyfactorspreventing
ordiscouragingtheadoptionofOSBIbyorganizations.

Following the introduction, the conceptual background is presented. Then the research
methodologyisdescribed.Thesubsequentsectionisdevotedtothepresentationanddiscussionof
theresearchresults.Lastly,thearticleconcludeswithimplicationsforresearchandpracticeaswell
asdirectionsforfutureresearch.

BACKGROUNd

defining Business Intelligence
ThereisnoconsensusonthedefinitionofBusinessIntelligence(BI).BasedonDavies(2002,p.
313) the definition of intelligence is “the acquisition, interpretation, collation, assessment, and
exploitationofinformation”.Followingthelastauthor,Chung,Chen,andNunamaker(2003,p.1)
suggest todefineBIas“theacquisition, interpretation,collation,assessment,andexploitationof
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informationinthebusinessdomain.”AccordingtotheGarnerITGlossary(2018,p.1)Business
Intelligencecanbedefinedas“anumbrellatermthatincludestheapplications,infrastructureand
tools,andthebestpracticesthatenableaccesstoandanalysisofinformationtoimproveandoptimize
decisionmakingandperformance”.TheGartnerreportwrittenbySallametal.(2011)identified13
essentialcapabilitiesthatdefineaBIplatform.Thesecapabilitiesareorganizedalongthreefunctional
dimensions:integration,informationdelivery,andanalysis:Integration–BIinfrastructure,metadata
management,developmenttools,andcollaboration–Information Delivery–reporting,dashboards,
adhocquery,searchbasedBI,andproductivitysuite integration–Analysis–OLAP,interactive
visualization, scorecards, predictive modeling and data mining. Park, El Sawy, and Fiss (2017)
identifiedsevenkeyfunctionalitiesofBItools:providingaccesstomultipledatasources,rule-based
exceptionhandling,alertingmanagersaboutbusinessevents,accessingtheenterprise-wideconsistent
database,supportingwhat-ifanalysis,presentingdatavisually,andextractingpatternsfromdata.
Adoptinganarchitecturalview,Chaudhuri,Dayal,andNarasayya(2011)suggestfivecomponents
thatdefineBI:datasources,datamovement,streamingengines,datawarehouseservers,mid-tier
servers,andfront-endapplications.

Broadlyspeaking,therearethreemainalternativesforanorganizationwishingtoadoptBItools.
Eachonecanbedeployedonpremisesorthroughacloud-basedservice:proprietary,custom,or
opensource.AsindicatedbyTable1,eachalternativehasdifferentratingswithregardtotwomain
differentiatingcharacteristicsofITinnovation(Wang,2009);thatis,theircharacteristicsrelatedto
their“conceptualform”or“materialform”.

AsurveyonBusiness IntelligenceDataAnalyticsconductedbyClutch(2016) revealed that
themarketisdominatedbyproprietaryBIsolutions.AccordingtoAppsRunTheWorld(2011),in
2016,thetop10analyticsandBIsoftwarevendorsaccountedfornearly60%oftheglobalanalytics
andBIapplicationsmarket,withthetopfivebeingSAP(11%ofthemarketshare)followedbySAS
Institute,IBM,OracleandTableau.However,forthepastseveralfewyears,opensourcebusiness
intelligencehasbeengaining“credence”,“asmorecompaniesadoptBIandlargevendorspartner
withopensourceplayersinanevolvingBIecosystem”(D’Souza,2011,p.1).Theimportanceofthe
opensourceBIsegmentisillustratedbythehighpopularityofHadoop(Stackowiak,Licht,Mantha,&
Nagode,2015),andanumberofkeytakeoverssuchastheacquisitionofJaspersoftbyTIBCOinApril
2014(TIBCO,2014)andtheacquisitionofPentahobyHitachiVantarainJune2015(Hitachi,2015).

Adoption of Open Source Business Intelligence Tools by Organizations
AccordingtoGartner(2017b),opensourceisnowanessentialpartofthemodernITindustry,and
theycallforeveryCIOtosecurethemostdevelopedstrategiessoastomanagespecificrisk,aswell
asrewardsinordertotakethemaximumadvantagefromthispowerfulphenomenon.Infact,started
decadesagowithintheinfrastructuresoftwareinhorizontaldomains,theopensourcephenomenon
hasexpandedbeyondISbusinessapplicationsinverticaldomains(Fitzgerald,2006),andhassince
reachedthedomainofmission-criticalandstrategicpackagedapplicationsoftware,suchasenterprise
resourceplanning(ERP),ElectronicHealthRecord(HER),andBIsoftware.AccordingtoThomsen
&Pedersen(2009),althoughopensourcebusinessintelligencetoolsarepopularinsomeindustries,
theiradoptionbyorganizationsisstilllimited.Theauthorunderscoresthatthereareavailablemature
OSBItoolswhenconsideringcapabilitiesrelatedtoExtraction-Transfer-Load(ETL)tools,aswell
asDatabaseManagementSystems (DBMs)andOn-LineAnalyticalProcessing (OLAP)servers,
andOLAPclients.Thus,thereisaneedtounderstandthebarriersthatpreventorganizationsfrom
adoptingOSBItools.

AfirstsystematicreviewwasperformedonaresearchpublishedprioranduptoJuly5th2017in
fivemajorresearchdatabases:ABIinformGlobal,Springerlink,BusinesssourceComplete,Emerald
andScopus.Atthisstage,itisimportanttorememberthattheinclusionofsystematicreviewinthe
research theoreticalbackgroundhasbeendone inprevious research (e.g.Poba-Nzaou,Lemieux,
Beaupré,andUwizeyemungu(2016)).
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Tobeeligibleforthesystematicreview,studieshadtofulfilltwoinclusioncriteria:(1)bea
peer-reviewedarticlepublishedinEnglish(2)reportonbarrierstotheadoptionofopensourceBI
tools.Thisfirstresearchusedcombinationsofthreekeywords:“Businessintelligence”and“Open
source”,combinedwithoneofthefollowingkeywords:obstacle,barrier,challenge.Theresearch
ledtotheidentificationof137articles,amongwhich107wereexcludedafterthereadingofthe
abstracts,leadingto30articlestobereadinfull.However,afterreadingallthearticlesinfull,none
wasrelevanttothethemesofthestudy:12werenotaboutopensource,10werenotaboutadoption
and4didnotmentionanybarrierorobstacleorchallenge.

Given that the first systematic review was unsuccessful, the second systematic review was
performedinthreemajorresearchdatabaseswithabroaderscope;thatis,notrestrictedtoBIbut
extendedtoopensourceingeneral:ABI/INFORMGlobal,BusinessSourceCompleteandScopus.
Tobeeligible,studieshadtofulfilltwoinclusioncriteria:(1)beapeer-reviewedarticlepublished
inEnglish(2)reportontheadoptionofopensourcesoftware.Giventhatresearchonopensource
businessintelligenceisrelativelyyoung,theresearchteamdecidedtoextendthesearchtoarticles
publishedininternationalpeer-reviewedconferences.Anadditionalsearchwasthusperformedin
theAssociationforInformationSystems’(AIS)digitallibrary,whichisthemajorcentralrepository

Table 1. BI alternatives and associated ranking

BI solution alternative 
BI attribute

Proprietary 
software

Custom 
development

Open source 
software

Conceptual form

Governancemetaphor Chapel Cathedral Bazaar

Abilitytoaccessandmodifythesourcecode(Olsen&
Saetre,2007)

– + +

Abilitytotryoutthesoftwareataverylowcost
(Dedrick&West,2004)

– – +

Independence
(Olsen&Saetre,2007)

– + +

Highlevelofmaintainability
(Bonaccorsi,Piscitello,Merito,&Rossi,2006)

– + +

Lowacquisitionandpossessioncosts
(Olsen&Saetre,2007)

– +/– +

Sharingofdevelopmentcosts
(Sledgianowski,Tafti,&Kierstead,2008)

– +/– +

Material form

Propertyofsourcecode
(Olsen&Saetre,2007)

– + +

Rareneedtoinvestinspecificservers
(Sledgianowskietal.,2008)

– + +

Basedonmostrecognizedsoftwarestandards,middleware
orlanguagessuchasXMLandJBoss
(Smets-Solanes,2003)

+/– + +

+theBIsolutionalternativeishighlyratedontheBIattribute
-theBIsolutionalternativeislowlyratedontheBIattribute
+/-theBIsolutionalternativeismoderatelyratedontheBIattribute

AdaptedfromPoba-Nzaou,Raymond,andFabi(2014,p.483)
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for researchpapers, includingconferenceproceedingsand journalarticles related to information
systems.Startingwith441articles,24wereexcludedbecauseofredundancy.Theremaining417
articleswereprocessedasindicatedbytheflowchart(seefigure1).

Thepreviousresearchoninformationsystemssuggeststhattheadoptionandimplementationof
technologicalinnovationareinfluencedbytechnological,organizational,andenvironmentalfactors
(e.g.Poba-NzaouandRaymond(2011);Poba-Nzaouetal.(2016)).Thisresearchusesthetechnology-
organization-environmental(TOE)framework(Depietro,Wiarda,&Fleischer,1990)whichisoneof
themostwidelyusedframeworksforstudyingtheadoptionoftechnologicalinnovation(Venkatesh
&Bala,2012).ThroughtheschemeofTOE,thetechnologicalcontextdescribesinternalaswellas
externaltechnologiesthatarerelevanttotheorganization.Itcomprisesoffactorssuchasavailability
ofcurrentandnewtechnologicalinnovations.Organizationalcontextcoversthecharacteristicsofthe
organization,forinstance,firmsize,andtheextentofresourcesavailablewithintheorganization.
Alongsideotherresources,slack resourcesdesignateresources thatare insurplus incomparison
totheregularoperatingoftheorganization.Environmentalcontextrepresentstheindustryorina
broadsense,the“field”inwhichthefirmoperates(DiMaggio&Powell,1983).Table2presentsthe
synthesisofthe23barriersfoundinthe26studiesofthesystematicreview;thebarriersareorganized
accordingtotheTOEframework.

Broadlyspeaking,thesystematicreviewrevealsthat:(1)themajorityofstudiesarenormative
andlackempiricalortheoreticalfoundations(2)noneofthestudiesfocusontheperspectiveofBI
experts(3)therelatedbodyofknowledgeisscattered;thus,itislackinganall-encompassed,integrated
framework.Itisimportanttorememberthatthelastobservationisconsistentwiththeresultsofa
recentreviewofresearchon“gettingvaluefromBI”conductedbyTrieu(2017,p.1).

Figure 1. Flow chart of study selection process
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Research design - Qualitative Survey
AccordingtoJansen(2010,p.1),whereas“thestatisticalsurveyanalyzesfrequenciesinmember
characteristicsinapopulationthequalitativesurveyanalyzesthediversityofmembercharacteristics
withinapopulation.Thediversityofmembercharacteristicsmayeitherbepredefinedordevelopedin
opencoding”.Fink(2003)recommendedtheuseofqualitativesurveyanalysisforresearchesaimed
atexploringmeaningsandexperienceswhichisthecaseforthecurrentstudy.Otherpreviousstudies
haveadoptedtheQualitativeSurveymethodtoelicitexperts’knowledge(e.g.Felix,Rauschnabel,
&Hinsch,2017).

data Collection and Analysis
Asformostqualitativestudies,weadoptedapurposefulsamplingstrategycombinedwithasnowball
samplingstrategy(Patton,1990).Experts’selectionwasbasedonfivecriteria:(1)occupyaposition
in information technology and communication (ICT) domain within an organization (2) have a
minimumof fiveyearsofprofessionalexperience in ICT(3)haveaminimumof threeyearsof
experiencewithopensourcetechnologies(4)haveaminimumoffiveyearsofprofessionalexperience
withenterprisesystems(e.g.ERP,CRM,SCM),and(5)showastronginterestinBItechnologies.
Initially52potentialrespondentswereidentifiedfromthreesources:(1)researchers’professional
networks(2)aprofessionalsocialnetworkand(3)internetsearches.Alltheprofileswererecorded
inadatabase.Afterascreeningoftheprofiles,only20mettheinclusioncriteria,buttheresearch
teamwasnotabletoidentifythecorrectemailaddressortelephoneofsevenofthem.Thus,aformal
invitationtoparticipateinthestudywassentbyemailto13respondents,alongwithabriefdescription
oftheresearchprojectandtheexpectedcommitment,aswellasarequesttorecommendpotential
respondents.Overall,8expertsagreedtoparticipate;fivewereunabletocommittothestudydue
totimeconstraints.Ofnoteisthefactthatanadditionalsetofsixexpertswererecommendedby
thosecontacteddirectlybytheresearchteam.However,threewerenotabletoactuallycommitto
thestudyduetotimeconstraints,andamongthem,twosuggestedinterviewappointmentsbeyond
thedeadlinesetbytheresearchers.Atthatstage,itisimportanttounderscorethatitwasinitially
decidedtostarttheinterviewswiththeselected11experts,whileremainingreadytorecruitnew
expertsiftheoreticalsaturationwasnotreached(Lincoln&Guba,1985).Theoreticalsaturationis
thepointatwhichthequalitativeanalystdoesnotseenewinformationinthedatarelatedtothecodes
orthemes(Guest,Bunce,&Johnson,2006).However,thepointofsaturationwasreachedafternine
interviewswereconducted.

Table3presentsthedemographicprofileofthestudypanelof11CanadianBIexperts.
Toachieveanappropriatelevelofinternalvalidity,twosourcesofevidenceswereused,semi-

structuredinterviews,andfieldnotes.Theinterviewslastedonehourandthirtyminutesonaverage,
usingthesameinterviewguideforallrespondentsinordertofacilitatecomparativeanalysis(Miles
&Huberman,1994).ThecontentoftheinterviewguidewasbasedontheTOEframeworkthatwas
alsousedtoclassifythebarriersextractedfromtheliterature.Itcontainedinitialinformationgathering
ontherespondentcharacteristicsincludingeducation,position,andprofessionalexperience.Critical
barriersthatmayimpedetheadoptionofopensourceBIwerethendiscussed.Basedontheframework,
specificquestionswereaskedabouttheidentificationofthemostcriticalbarriersrelatedtoopen
sourceBIspecificcharacteristics,thoserelatedtothecharacteristicsoftheadoptingorganizations,
thoserelatedtothecharacteristicsoftheenvironmentinwhichtheadoptingorganizationoperates.
Then,respondentswereaskedtoidentifybarriersthatdon’tmatchanyofthethreecategories.All
interviewsweretape-recordedandtranscribedverbatimforatotalof50pages.

Thedataanalysisbegan immediatelyafter the first interviewand itessentially followed the
principlesofinterpretativeresearchsuggestedbyKleinandMyers(1999).Inthesamemanneras
Poba-Nzaouetal.(2016,p.4013),first,“oneoftheresearchteammembers’readandrereadthe
verbatimtranscriptstartinginrun-of-rivermode,todevelopadeepunderstandingofthematerial”.
Thentheresearcherperformedasemanticanalysisofthetranscriptfollowingthreesteps(Tanner
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Table 2. Barriers to the Adoption of BI Tools

TOE dimensions Barrier description Support in the literature

TechnologicalOSS
specific

Fear,UncertaintyandDoubt(FUD)withregardtoopen
sourceproductcharacteristics(sustainability,reliability,
quality,variability,functionalities,usability,security,
privacy,maturity,interoperability,intellectualproperty,
etc.)

(Côté&Egelstaff,2007;Gallego,Luna,&Bueno,2008a;Nagy,
Yassin,&Bhattacherjee,2010;Palanisamy&Mukerji,2012;
Poba-Nzaou&Uwizeyemungu,2013;Safadi,Chan,Dawes,
Roper,&Faraj,2015;Stol,Babar,Avgeriou,&Fitzgerald,
2011;WilliamsvanRooij,2007)

Fear,UncertaintyandDoubt(FUD)withregardtoopen
sourceserviceprovidercharacteristics(longevity,service
quality,etc.)andservicesavailability.

(Poba-Nzaou&Uwizeyemungu,2013)

Fear,UncertaintyandDoubt(FUD)withregardtoopen
sourceproductgovernance(e.g.strategyonintellectual
property,developmentcommunityorganization,
relationshipwithusers,releaseschedulesandspeed)

(Gallegoetal.,2008a;Gallego,Luna,&Bueno,2008b;Goode,
2014;Gwebu&Wang,2010;Palanisamy&Mukerji,2012;
Paré,Wybo,&Delannoy,2009;Poba-Nzaou&Uwizeyemungu,
2013;Safadietal.,2015;Vanmeulebrouk,Rivett,Ricketts,&
Loudon,2008;Weilbach&Byrne,2013)

Complexityoftheopensourcesoftwareecosystem
(e.g.highnumberoflicensetypes,highnumberoffork
projects,etc.)

(Palanisamy&Mukerji,2012;Stoletal.,2011)

Complexityofopensourceproducts(e.g.longlearning
curve,complexconfiguration,etc.)

(Crowston&Wade,2010;Foll&Foil,2008;Gallegoetal.,
2008a;Hauge,Ayala,&Conradi,2010;Macredie&Mijinyawa,
2011;Paréetal.,2009;Poba-Nzaou&Uwizeyemungu,2013;
Stoletal.,2011)

Lowlevelofintegrability(functional,technical)and
interoperabilitywithexistingorganizations’legacy
informationsystems

(Gallegoetal.,2008a;Harrisetal.,2016;Mutula&Kalaote,
2010;Nagyetal.,2010;Safadietal.,2015;Stoletal.,2011)

Lackoftrainingcoursesandreliableinformationor
documentationonopensourceproductsinthemarket

(Buchan,2011;Buchana&Naicker,2014;Côté&Egelstaff,
2007;Grodzinsky,Miller,&Wolf,2003;Haugeetal.,2010;
Palanisamy&Mukerji,2012;Paréetal.,2009;Stoletal.,2011)

Lackofresponsiblethirdpartyengagement (Paréetal.,2009;Poba-Nzaou&Uwizeyemungu,2013)

Hiddencosts (Buchan,2011;Gallegoetal.,2008a;Gwebu&Wang,2010;
Haugeetal.,2010;Mutula&Kalaote,2010;Nagyetal.,2010;
Palanisamy&Mukerji,2012;Paréetal.,2009;Safadietal.,
2015;Stoletal.,2011)

Insufficientvisibilityinthemarketandlackofmarketing
actions (Poba-Nzaou&Uwizeyemungu,2013)

Shortageofenterprisesprovidingintegratedservices
includingsupport,training,installation,maintenance,etc.

(Côté&Egelstaff,2007;Foll&Foil,2008;Grodzinskyet
al.,2003;Gwebu&Wang,2010;Mutula&Kalaote,2010;
Palanisamy&Mukerji,2012;Safadietal.,2015;Stoletal.,
2011;WilliamsvanRooij,2007;H.Wu&Cao,2009;J.Wu,
Goh,Li,Luo,&Zheng,2016)

Organizational Stereotype,prejudice,misunderstandingoveropensource
businessmodels

(Grodzinskyetal.,2003;Palanisamy&Mukerji,2012;Poba-
Nzaou&Uwizeyemungu,2013)

Internalinertia(politicalpressure,conservativeattitudes
andpracticesofITmanagersandexecutives,etc.)

(Gallegoetal.,2008a;Paréetal.,2009;Poba-Nzaou&
Uwizeyemungu,2013)

Culturalandstructuralobstacles(e.g.disadvantageous
tender/procurementprocessesvis-à-visopensource
solution,unfavorablequalityassessmentapproach,etc.)

(Gallegoetal.,2008a;Paréetal.,2009;Poba-Nzaou&
Uwizeyemungu,2013)

Lackorinsufficiencyofinternalresources(technical
andfunctionalskills,knowledge,infrastructure,guiding
policies,etc.)

(Foll&Foil,2008;Gallegoetal.,2008a;Haugeetal.,2010;
Mutula&Kalaote,2010;Nagyetal.,2010;Palanisamy&
Mukerji,2012;Paréetal.,2009;Tomazin&Gradišar,2007;
Vanmeulebrouketal.,2008;Weilbach&Byrne,2013)

Fearofusers’resistanceorrejection (Côté&Egelstaff,2007;Gallegoetal.,2008a;Kim,Chan,&
Lee,2014;Safadietal.,2015)

Strongdependenceonproprietarysoftwareandproviders
(lock-in) (Mutula&Kalaote,2010)

Environmental Lackofgovernmentandpolicymakers’awarenessand
support

(Macredie&Mijinyawa,2011;Mutula&Kalaote,2010;Poba-
Nzaou&Uwizeyemungu,2013)

Externalpoliticalpressure (Paréetal.,2009;Poba-Nzaou&Uwizeyemungu,2013;Safadi
etal.,2015)

Effectoffashionphenomenontrendsinthemarket (Gallegoetal.,2008a)

Insufficientvisibilityandlegitimacyinthemarket (Gallegoetal.,2008a;Poba-Nzaou&Uwizeyemungu,2013)

Insufficientdisseminationofknowledgeconcerningopen
sourcesoftwareinhighereducationinstitutions (Poba-Nzaou&Uwizeyemungu,2013)

ShortageofskilledlaborwithOSexpertiseincluding
combinationoftechnicalandfunctionalcompetencieson
opensourceproducts

(Poba-Nzaou&Uwizeyemungu,2013)
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&Stone,1998).Duringthefirststep,statementswereextractedfromeachinterview’stranscript
andcopiedindifferentrowsonatable.Thereafter,statementsconveyingthesamemeaningwere
combined.Bydoingso,theresearchercreatedcategories.Lastly,alabelwasassignedtoeachsetof
statements.Afterwards,relyingonTOEframeworkdimensionsasvehicles,theresearcherderived
abstractionandconnectedexperts’ statementswith theoreticalcategories inaccordancewith the
“principleofabstractionandgeneralization”bymovingbackandforthwithinandbetweenexperts’
statementsandtheTOEframeworkdimensions,followingthe“hermeneuticcircleprinciple”(Klein
&Myers,1999).Theprocessesendedupwithafinallistof18barriersaftereliminatingduplicates

Table 3. Demographic profile of respondents

Gender Male 82%

Female 18%

Age(years) 50-59 18%

40-49 45%

30-39 27%

<59 9%

Highesteducationdegree Highschooldiploma 9%

Bachelororotherundergraduatedegree 18%

M.Sc. 27%

Doctorate 45%

ProfessionalexperiencewithBI(years) <10 82%

>=10 18%

Role Expert 45%

Vice-president 9%

Director 36%

Researcher 9%

Industrysector Publicsectoradministration 9%

Mediaindustry 9%

Consultingservices 55%

Transportation 9%

Highereducation 18%

Sizeoforganization Large(>=500) 27%

Medium(100-499) 36%

Small(<=100) 9%

Annualrevenue
(Million$CAN)

0.15-1 9%

<1.6-5 18%

6-15 27%

250-450 18%

Undisclosed 27%

UseofBItools Yes 91%

No 9%
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andcombiningallstatementsthatconveyedthesamemeaning.AresearcherfamiliarwithBIliterature
criticallyreviewedthecombinedlistofbarriersforclarityinregardtothestatementsextractedfrom
theverbatimtranscript.Basedonthisreview,minoradjustmentsweremadetothelistofbarriersin
ordertoenhancetheclarityofthecategoriesthatwerecreated.Table4showstherevisedframework
basedontheresultsoftheQualitativeSurvey.

ReSULTS ANd dISCUSSION

NoteworthyisthefactthatthelistonTable4consistsofbarriersassociatedwitheachofthethree
dimensionsoftheTechnology-Organization-Environment(TOE)framework.However,4outofthe
18barriersidentifiedbytheexpertscannotberelatedtothosederivedfromthesystematicreviewof
theacademicliterature.Inthesamemanner,9outofthe23barriersidentifiedfromthesystematic
reviewcannotberelatedtothosementionedbythepanelofexperts.Itseemsimportanttoremember
thatunderstandingthesegapsisimportantforadvancingbothresearchandpractice(Avolio,2017).

Thenext section followsadiscussionof the fourbarriersmentionedby theexpertsbutnot
explicitlyidentifiedintheacademicliteratureontheadoptionofopensourcesoftware.Thesectionis
closedbydiscussingthebarriersthatwerefoundfromthesystematicreviewbutwerenotmentioned
byourpanelofexperts.

Barriers Identified by experts but Not explicitly 
Identified in the Academic Literature
Amongthefourbarriersmentionedbythepanelofexpertsbutnotfoundexplicitlyintheliterature,two
arerelatedtothecharacteristicofthetechnology,andtheothertwoarerelatedtothecharacteristics
oftheadoptingorganization.Wewillfirstdiscussthetwobarriersrelatedtothecharacteristicsof
thetechnology:obligationtoshareone’sownspecificcustomizationandassociatedconsequences;
andfear,uncertaintyanddoubt(FUD)withregardtoopensourceproductbusinessmodels.Then
wewilldiscussthoserelatedtothecharacteristicsoftheadoptingorganization:monopolizationof
BIinitiativesbyISdepartments;andriskaversionofISmanagers.

Obligation to Share One’s Own Specific Source Code 
Customization and Associated Consequences
Althoughseenasintriguing,severalscholarsstressthat“sourcecodesharing”isrootedinthehistory
andspiritofopensourcesoftware(e.g.Haugeetal.,2010;Hecker,1999;Lerner&Tirole,2005).
Theobligationofsharingthesourcecodegenerallyarisesfromtheclausesdefinedinthelicenses.
FollowingLernerandTirole(2005),weconsiderthreeclassesoflicenses:highlyrestrictive(general
publiclicense(GPL)),restrictive(e.g.,lessergeneralpubliclicense(LGPL)),andunrestrictive(e.g.,
theBerkeleySoftwareDefinition(BSD)-typelicense).TwoattributescharacterizeGPLlicense:(1)
thefactthat“anyderivativeworkremainedsubjecttothesamelicense”and(2)theprescriptionof
“themixingofopenandclosedsourcesoftwareinanydistributedworks”(Lerner&Tirole,2005,p.
23).AmongOSSlicenses,GPListhemostwidelyused(Bonaccorsietal.,2006;Lerner&Tirole,
2005).ComparedtoGPL,LGPL(lesserGPL)concedesagreaterflexibilityconcerningthe“mixing”
requirement,aswiththislicense“programsareallowedtolinkwith(oremploy)otherprogramsor
routinesthatarenotthemselvesavailableunderanopensourcelicense”(Lerner&Tirole,2005,p.
23).TheBSD-typelicensesallowagreaterflexibilitytousers.Theselicensesauthorizethefreeuse
oftheOSSandthecapacitytomodifythesoftware.Inaddition,theBSD-typelicensesallowtheuse
ofsourcecodeinproprietarysoftware,whethermodifiedornot.Additionally,sourcecodecreated
undertheselicenses,orderivedfromsuchcode,canget“closed”andbecommercializedbyanyone
(notjustbytheoriginaldevelopers)(Onetti&Capobianco,2005).

Nonetheless,analyzingtheimplicationsof“sourcecodesharing”fromtheperspectiveofthe
adoptingorganizationrevealsatleastonetensionbetween“companies’needforcontrolofintellectual
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Table 4. Revised framework based on the results of the Qualitative Survey

TOE dimensions Challenge description SRL QLS Rank

TechnologicalOSS
specific

Fear,UncertaintyandDoubt(FUD)withregardtoopensourceproductcharacteristics
(durability,reliability,quality,variability,functionalities,usability,security,privacy,
maturity,etc.)

✓ ✓ 4

Fear,UncertaintyandDoubt(FUD)withregardtoopensourceserviceprovider
characteristics(longevity,servicequality,etc.)andservicesavailability ✓ ✓ 3

Fear,UncertaintyandDoubt(FUD)withregardtoopensourceproductgovernance(e.g.
strategyonintellectualproperty,releaseschedules) ✓ ✓ 5

Fear,UncertaintyandDoubt(FUD)withregardtoopensourcebusinessmodels NL ✓ 6

Complexityoftheopensourcesoftwareecosystem(e.g.highnumberoflicensetypes,
highnumberofforkprojects,etc.) ✓ ✓ 5

Complexityofopensourceproducts(e.g.longlearningcurve,complexconfiguration,
etc.) ✓ NE NA

Lowlevelofintegrability(functional,technical)andinteroperabilitywithexisting
organizations’legacyinformationsystems ✓ ✓ 4

Lackoftrainingcoursesandreliableinformationordocumentationonopensource
productsinthemarket ✓ ✓ 4

Lackofthirdpartyengagementfortechnicalsupportandmaintenanceservices ✓ NE NA

Hiddencosts ✓ ✓ 5

Insufficientvisibilityinthemarketandlackofmarketingactions ✓ ✓ 6

Shortageofenterprisesprovidingintegratedservicesincludingsupport,training,
installation,maintenance,etc. ✓ NE NA

Obligationtoshareownspecificsourcecodecustomizationandassociatedconsequences NL ✓ 5

Organizational Stereotype,prejudice,misunderstandingoveropensourcebusinessmodels ✓ ✓ 2

Internalinertia(politicalpressure,conservativeattitudesandpracticesofITmanagers
andexecutives,etc.) ✓ ✓ 1

Culturalandstructuralobstacles(e.g.disadvantageoustender/procurementprocessesvis-
à-visopensourcesolution,unfavorablequalityassessmentapproach,etc.) ✓ NE NA

MonopolizationofBIinitiativesbyISdepartments NL ✓ 6

Lackorinsufficiencyofinternalresources(technicalandfunctionalskills,knowledge,
guidingpolicies,etc.) ✓ ✓ 2

Fearofusers’rejection ✓ NE NA

Strongdependenceonproprietarysoftwareandproviders(lock-in) ✓ NE NA

RiskaversionofITmanagers NL ✓ 5

Environmental Lackofgovernmentandpolicymakers’awarenessandsupport ✓ ✓ NA

Externalpoliticalpressure ✓ ✓ 3

Effectoffashionphenomenontrendsinthemarket ✓ NE NA

Insufficientlegitimacyinthemarket ✓ NE NA

Insufficientdisseminationofknowledgeconcerningopensourcesoftwareinhigher
educationinstitutions ✓ NE NA

ShortageofskilledlaborwithOSexpertiseincludingcombinationoftechnicaland
functionalcompetenciesonopensourceproducts ✓ ✓ 6

SRL: systematic review of the literature
QLS: qualitative survey
NL: not explicitly found in the systematic review of the literature
NE: not mentioned by experts
NA: not applicable
Rank: based on frequency of mention by experts
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assets and programmers’ relations to communities outside the firm.” (Rolandsson, Bergquist, &
Ljungberg,2011,p.581).Consequently,thesecharacteristicsmayconstituteacriticalbarrierforthe
adoptionofOSBIbyorganizations.Thisisparticularlytrueincaseswherethetechnologyallows
forthegenerationofabusinessvalueassociatedwithacompetitiveadvantage.

FUd with Regard to Open Source Business Models
FUDstandsforFear,UncertaintyandDoubt,andwascoinedbyGeneAmdahl,anex-IBMexecutive
who foundedAmdahlCorporation in1970 (Pfaffenberger, 2000). “FUD is amarketing strategy
or technique that has been used by market-dominant firms in the computer industry to weaken
competitors”(Irwin,1998,p.1).Generally,aFUDoperationmakesuseofavarietyofapproaches,
includingcautioningcustomersabouttherisksofmovingtoanunreliablenewproduct,aswellasa
stormofpressreleasesaimedatconfusingcustomersasregardstothemeritsofthenewproduct,and
biasedbenchmarktests(Pfaffenberger,2000).AccordingtoNagyetal.(2010,p.149)“itiswidely
believedthatproprietarysoftwarevendorsoftenusefear,uncertaintyanddoubttoundermineand
cutthemarketpotentialoftheiropensourcecompetitors”.

Following(Björkdahl,2009,p.1470),abusinessmodelisdefinedas“thelogicandtheactivities
thatcreateandappropriateeconomicvalue,andthelinkbetweenthem”.Operationallyspeaking,
abusinessmodelprovidesaheuristic logic thathelps to link technicalorfunctionalpotentialof
a technological toolwith the realizationofeconomicvalue (Chesbrough&Rosenbloom,2002).
AccordingtoWest(2007),thebusinessmodelofsuchaninnovationasopensourceprojecthastwo
mainfunctions:creatingvalueforcustomersandcapturingvaluefortheopensourceprojectactors.
Fortheirpart,HelanderandRissanen(2005)stressedthatthebusinessmodelofopensourceprojectis
difficulttoapprehendbecausethevaluecreatedinopensourceprojectscanoftennotbe“owned”bya
singleorganization,andthusthebusinessmodelscannotbestudiedinthesamewayasforproprietary
software.Theauthorsmaintainthatthevalueofopensourceprojectsiscreatedforthenetwork,not
forindividualorganizationsorotherentitiesorindividuals.Inthiscontext,itisworthremembering
thatthenetworkinquestionisgenerallycomposedofentitiesofvarioussizes,rolesandlevelsof
commitment,includinglargeandwell-knownfor-profitorganizations(e.g.IBM,Google,RedHat,
etc.), not-for-profit organizations (e.g. Linux foundation, Free software foundation, Universities,
Governmentagencies,etc.),andnumerousSMEsandindividuals.Thus,adeepunderstandingofthe
businessmodelsofthecompaniesinvolvedinopensourcesoftwareprojectsrequireslinkingthemto
thebusinessmodelsoftheothernetworkstakeholdersandperhapsincludingsomeothercomponents
outsideofthenetwork(Helander&Rissanen,2005).

Infact,inmostopensourcebusinessmodels,softwareisusuallyavailablefreeofcharge,with
orwithoutconditions;andinmostcasesrevenuesarerealizedthroughthesaleofcomplementary
services,suchasconsulting,implementation,documentation,andmaintenance(Hecker,1999).For
theirpart,basedontwodimensions,thatis,OSSproductionandOSSdistribution,Watson,Boudreau,
York, Greiner, and Wynn Jr (2008) identified four different business models: open community,
corporatedistribution,sponsoredOSS,andsecond-generationOSS.Opencommunityisthemost
well-knownbusinessmodelofOSS.Thismodelreliesmainlyonvolunteersforthedevelopmentand
supportofthesoftwarewithlimitedcommercialinterests.Incontrast,withthecorporatedistribution
model,acorporationtakesadvantageofanOSSproductofgoodqualitythatisdevelopedbyopen
communitymodel.More specifically, a corporationgets involved in theprojectwith theaimof
improvingdistributionmethodsfortheOSSproduct,aswellasprovidingcomplimentaryservices
for adoptingorganizations (Watson et al., 2008).The corporatemodel thereforedependson the
community model. RedHat and SpikeSource are two examples of such OSS model. Compared
to theprevious twoexamples, theSponsoredOpenSourcemodelportraysOSSprojects thatare
directlysponsoredbycorporationsorfoundationsorbyboth.ApacheWebServerandEclipseare
twoexamplesofsponsoredOSSbyApacheFoundationandIBMrespectively.Thelastbusiness
modellabeledSecond-generationorprofessionalopensource,bringstogetherOSSprojectsthatare
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controlledbyafirmwhosebusinessmodelisconsideredhybrid,inthesensethatitfitsbetweena
corporatedistributionbusinessmodelandasponsoredbusinessmodel.Oneofthecharacteristicsof
thismodelisthecontrolofthesourcecodethatallowsthecontrollingfirmtoexploittheirintimate
knowledgeofthecodetoprovidehigher-qualityservicethathasthepotentialtocompetewithother
serviceproviders(Watsonetal.,2008).ExamplesofsuchopensourceprojectsincludeMySQLand
JBoss.Althoughotherauthorsidentifiedseveralbusinessmodelsofopensourceprojects,Widenius
andNyman(2014)indicatedthattheycanbeclassifiedintwomaincategories:thosethatrequire
complete(oratleastpartial)ownershipofthecodebytheopensourceprojectorarepresentative
entity,andthosethatdonot.Onefactisworthmentioninghere:Theownershipofthesourcecodeis
definedbythelicense,andthereisa“proliferation”ofOSSlicenses.“Proliferationreferstothescores
ofopensourcelicensesthatarenowinuse,withmorebeingcreatedallthetime”(Gomulkiewicz,
2009,p.263).Indeed,therearecurrently83OSSlicensesapprovedbytheOpenSourceInitiative
(OSI,2008).Thus,itseemsthatinrealityOSSbusinessmodelisacomplexconceptthatneedstobe
classifiedinacontinuumfromclosedtoopen.Asaresult,thebusinessmodelcanattimesnotonly
beeasilysubjecttoFUD,butmightalsoactasacriticalbarriertoOSSadoption.

Atthesametime,thefindingofopensourcebusinessmodelasacriticalbarrierissurprising.
Infact,a2008surveybyIDCofOSSvendorscoveringtheirexperienceinsellingOSSin2007,
concludedbydeclaringopen-sourcesoftwarebusinessmodelasviable,onthegroundthatthemajority
ofrevenuefromOSS(59percentonaverage)wasfromsubscriptions(Rosenberg,2008).Andsince
thattime,theopensourcephenomenonhascontinuedtobedebatedwhileOSShascontinuedto
growinthesoftwareindustry,andnowmanyprivateaswellaspublicorganizationsrelyonOSS
applicationsorcode(Ghapanchi,2015).

Monopolization of BI Initiatives by IS departments
Traditionally, the Information Systems (IS) specialists within the IS department were the only
onesresponsiblefororganizations’ISinvestments(Bassellier,Benbasat,&Reich,2003;Devece,
2013).TheauthorsmaintainedthatsincetheacknowledgementofthestrategicnatureofIStools,
researchersandmanagersagreeonthefactthattheresponsibilityofInformationSystemsshouldbe
sharedbetweenISandbusinessprofessionals.AccordingtoPoba-Nzaou,Uwizeyemungu,andClarke
(2018,p.2),theneedforsharedresponsibilitywaslater“accentuatedbythepopularityofEnterprise
Systems(e.g.EnterpriseResourcePlanning(ERPs))thatareconfiguredattheorganizationallevelby
businessprofessionalswiththehelpofintegrators.Thelastauthorsunderscoredthatinthisregard,
IScompetenciesheldbybusinessprofessionalssuchasfinanceorhumanresourceorproduction
managersturnintooneoftheprerequisitesforcreatingbusinessvaluefromIS.

Inthiscontext,itissurprisingthatISdepartmentstendtomonopolizeBIinitiativesinsteadof
sharingtheresponsibilitywithnon-ISprofessionals.Atleastoneexplanationandoneimplicationcan
bedrawnfromthisbarrier.GiventhatthetendencybyISdepartmentstomonopolizeISinitiatives
hasbeenobservedin thepastat theearlystageofdiffusionofmajorenterprisesystemssuchas
ERP,wecontendthatthisattitudeislikelytostemfromthenoveltyofBItechnologiesanditmay
soonchange.Concerningtheimplication,wecontendthatthissituationmayexplainpartiallywhy
earlysurveysrevealedalowlevelofusersatisfactionwithBIinitiatives,productsandexperiences.
Forinstance,asurveyconductedbyLogiXML,revealsthatabouthalfofnon-TechnicalBIusersare
dissatisfiedwiththeirISdepartments’abilitytodeliver(LogiAnalytics,2011).Inthesamevein,
Advaiya(2017)indicatesthatnearlytwo-third(67%)oftherespondentsarenotsatisfiedwiththe
BItoolsthattheyuse.

Risk Aversion of IT Managers
Atanindividuallevel,riskaversionisdefined“asapreferenceforasureoutcomeoveraprospectwith
anequalorgreaterexpectedvalue”(Tversky&Fox,1995,p.269).Basically,ithasbeenrecognized
thatriskaversionofmanagersisoneofthemainbarriersthatimpedesorganizationsfromadopting
technologicalinnovation(Czerkawski,2010).
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ItisimportanttorememberthatmanyorganizationsstillviewOSSasmuchriskier,withlittle
ornoassurancethatthesoftwarewillbesupportedinthepresentandinthefuture(Benlian&Hess,
2011).Inparticular,organizationstendtoassociatehigherrisktoOSSbecausetheyareattractedby
thefollowingcharacteristicsofproprietarysoftware(Bonaccorsietal.,2006,p.1086):

Licensedsoftwareisusuallypackagedaccordingtoindustrialstandardintermsofdocumentation,
maintenance,productupdating,andproductresponsibilityclauses.Thesearehighlyappreciatedby
finalcustomers,becausetheygreatlyreducetheperceivedrisk.…Theperceivedcustomers’riskof
buyingfromsmallnewentrantsofferingopenstandardsissignificantlyhigher.

Inaddition,managingOSBIriskcanbequitedifferentfromproprietaryBI.Infact,contraryto
proprietarysoftware,inthecaseofOSS,aclientorganizationhasnomeanstotransferaccountability
toathirdparty,henceithastobearthefullrisk(Morgan&Finnegan,2010).Thus,inlightofthe
abovediscussion,itseemsprobablethatISmanagerswithadeterminedriskaversionattitudemay
haveanincentivetoavoidselectingOSBItools.ItisthusnotsurprisingthatISmanagersriskaversion
emergesasacriticalbarriertoOSBIadoptionbyorganization.

Barriers Identified from the Systematic Review of the 
Literature but not Mentioned by the Panel of experts
Asstatedearlier,amidthe23barriersfoundfromthesystematicreview,9werenotmentionedby
ourpanelofexperts.Amongthem,threearerelatedtoeachoneofthethreedimensionsoftheTOE
framework.The three technologicalbarriers are:Complexityofopen sourceproducts (e.g. long
learningcurve,complexconfiguration,etc.);Shortageofenterprisesprovidingintegratedservices
includingsupport,training,installation,maintenance,etc.;Lackofthirdpartyengagementfortechnical
supportandmaintenanceservices.Thethreeorganizationalbarriersare:Structuralobstacles(e.g.
disadvantageoustender/procurementprocessesvis-à-visopensourcesolution;unfavorablequality
assessmentapproach,etc.);Fearofusers’rejection;Strongdependenceonproprietarysoftwareand
providers(lock-in).Thethreeenvironmentalbarriersare:Effectoffashionphenomenontrendsinthe
market;Insufficientlegitimacyinthemarket;Insufficientdisseminationofknowledgeconcerning
opensourcesoftwareinhighereducationinstitutions.

Inthissituation,anaturalquestionarises:WhydononeoftheBIexpertsofourpanelmention
thosebarriers?Withoutpretendingtoprovideadefinitiveanswertothisquestion,afewelementsare
worthmentioning.Atfirstglance,itmaybearguedthatthereweretoofewexperts.However,given
that(1)thestudysampleisappropriatethatis,itiscomposedofparticipantswho“haveknowledgeof
theresearchtopic”(Morse,Barrett,Mayan,Olson,&Spiers,2002,p.18)(2)datawassaturatedafter
nineinterviewsand“bydefinition,saturatingdataensuresreplicationincategories;replicationverifies,
andensurescomprehensionandcompleteness”(Morse,Barrett,Mayan,Olson,&Spiers,2002,p.18)
asecondexplanationisconsidered:thosebarrierswerenotmentionedbythepanelofexpertsbecause
noneofthemareperceivedasbeingpartof“critical”barriersthatmayimpedeorganizationsfrom
adoptingopensourceBItools.AthirdplausibleexplanationisrootedinRousseauandFried(2001,p.
1)callforincorporatingcontextintotheresearchprocess,includinginterpretationandreporting.They
stressedthatcontextualizationis“moreimportantincontemporaryorganizationalbehaviorresearch
thanithasbeeninthepast”.Infact,ourpanelismadeofCanadianBIexpertsfromtheprovinceof
Quebec.Withintheprovince,theopen-sourcecommunityiswellorganizedandenjoysarelatively
highvisibility.Forinstance,in2009,theQuebecgovernmentclearlystateditsadvocacyfortheuse
ofopensourcesoftwarewheneverit’sthebestchoice.ItalsoexplaineditwillensurethattheQuebec
administrationwillhavethesupporttheyneedtoadopt,implementanduseopensourcesoftware
(GouvernementduQuébec,2009).In2013,thegovernmentcreatedacenterofexpertisededicated
toopensourcesoftware(Blanchet,2015).Furthermore,in2015itcreatedanewopen-sourcelicense
named“LicenceLibreduQuébec(LiLiQ)”thatwastailoredtomeettheneedsoftheadministration;
LiLiQwasapprovedbyOSIinJanuary2016(GouvernementduQuébec,2018).Onthebusiness
side,in2011,intheprovinceofQuebec,therewereabout30enterprisesspecializinginOSSrelated
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services,andabout10thatcanbecategorizedasOSSvendors(L’Associationprofessionnelledes
entreprisesenlogicielslibres-APELL,2011).Ofnoteisthefactthatseveralgovernmentsallover
thewordhaveadoptedguidelinesorlawsthatencouragetheadoptionofopensourcesoftware(Qu,
Yang,&Wang,2011).

Lastly,additionalinsightsaregeneratedbycomparingthesebarrierswiththosefoundbyPoba-
NzaouandUwizeyemungu(2013).Infact,5outof9barriersnotmentionedbythecurrentstudy
panelwereamongthe10mostimportantbarrierstotheadoptionofopensourcemissioncritical
applicationbyorganizationsintheprovinceofQuebec,foundbyPoba-NzaouandUwizeyemungu
(2013).Thisfindingseemstoindicatethattheopensourcephenomenonhasevolvedtothepoint
wherethosebarriersarenolongerconsidered“critical”totheadoptionofopensourceBIinthe
contextofQuebec,Canada.Thismeansthat,insummary,theopensourceBIphenomenonmayhave
reachedacertainlevelofmaturity,atleastinQuebec.

ReSeARCH CONTRIBUTIONS ANd LIMITATIONS

Itisimportanttorememberthat,fromabusinessexecutive’sperspective,businessintelligence(BI)
emergesasoneofthemostpromisingtechnologiesinrecentyearsintermsofbusinessvaluecreation
(Kappelman,McLean,Luftman,&Johnson,2013).However,thestudyoftheadoptionofopensource
BIbyorganizationsisinitsinfancy(Trieu,2017),despitetheempiricalevidenceoftheirgrowing
presenceinthebusinessenvironmentinfirmsworldwide.Thisresearchfocusesontheidentificationof
criticalbarriersthatmayinhibitorganizationsfromadoptingopensourcebusinessintelligencetools,
andwhichmayalsopreventthemfromdevelopingneededcapabilitiesrequiredforsecuringstrategic
organizationaloutcomes.Thisexploratorystudyisaninitialsteptowardadeeperunderstandingof
factorsthatinhibitorganizationsfromadoptingopensourcebusinessintelligencetools.

Asystematicreviewoftheliteratureresultedintheidentificationof23barriers.Tounderstand
thesebarriersinthecontextoforganizationalsettings, theirclassificationwasdoneaccordingto
threecategoriesderivedfromTOEframework(Technology-Organization-Environment)(Depietro
etal.,1990).Thiswassubsequentlycomparedwithalistof18barriersderivedfromaqualitative
surveyof11CanadianBIexperts.

ThisstudycontributestothenascentbodyofknowledgeontheadoptionofBItoolsingeneral,
and toopensourceBI tools inparticular in twoways.First, itprovidesan initial foundation for
understandingthesebarriersfromBIexperts’perspectives.Findingsfromthesystematicreviewbythe
authorsofthisstudyrevealthatthisisoneofthefirstendeavorstofocusonbarriersassociatedwith
theadoptionofBItools,fromtheperspectivesofBIexpertsandthefirstinvestigationofCanadian
BIexperts’viewsonopensourceBIadoption.

From a practical standpoint, this research provides IS managers, as well as open source BI
providersandconsultantswithan initial structured lens tobetterunderstand themost important
barriersthatpreventorganizationsfromadoptingopensourceBItools.Thesebarriersrequirefurther
considerationbyallstakeholdersinterestedintheadoptionordeploymentofopensourceBI.

Fromamethodologicalstandpoint,followingPoba-Nzaouetal.(2016),thisresearchprovides
onemaincontributionthatisarigorousanalysisofQualitativeSurveydata,basedontwoprinciples
ofinterpretiveresearch(Klein&Myers,1999):thefundamentalprincipleofHermeneuticCircle,
andtheprincipleofAbstractionandGeneralization.

Toconclude,theauthorsacknowledgesomeareasoflimitations,andcallforfurtherstudiesof
opensourcebusinessintelligencetobeconducted.First,thoughitisadequateforaqualitativesurvey
andmethodologicallysufficient,thesizeofthepanelwassmall.Second,itcouldbeinterestingto
comparethesebarrierswiththosepreventingorganizationsfromadoptingopensourcesoftwareinareas
wheretheyareverypopular(suchaswebserver,operatingsystems,etc.).Third,sincethisexploratory
studyfocusesonBIexpertsinonlyonecountry,Canada,theauthorsalsorecommendfuturestudies
investigatingtheviewsofBIexpertsinothercountriesandinvolvingotherBIstakeholders(e.g.users,
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executives,etc.),assuchstudiescanincreasethevalidityofthefindingsfromthisstudy.Fourth,asthis
initialstudyfocusessolelyonbarriers,theauthorsalsorecommendthatfuturestudies,includingthe
identificationofstrategiesthatmaybeinitiatedbyrelevantstakeholdersindealingwiththeidentified
barriers.Lastly,futureresearchesmaybenefitfromadoptingotherresearchmethodsaswell,such
ascasestudy,surveysorexperiments,astheymayprovidericherinsightsthanthequalitativesurvey
adoptedinthisstudy.
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