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ABSTRACT

Thesystematicreviewapproachhasbeenusedtocollect,examine,interpret,andsynthesizeresearch
regardingenablers,challenges,opportunities, risks,and theusefulnessofopengovernment.The
currentreviewadoptedthemeta-synthesisapproachtoconductthesystematicreviewon61selected
researchpapers.Thestudyhascoveredtheenablersforsuchinitiativesandhowgovernmentsof
variouscountriescanachieveopengovernmentbenefitslikelowerlevelofcorruption,higherlevel
ofpublicawarenessandeducation,highleveloftransparency,moredemocraticcontrol,improve
efficiencyandeffectivenessofpublicservices,andimprovepublicservices.Theauthorhasextracted
variousrisksandchallengesthatobstructopengovernmenteffortsfromgettingtheirfullpotential.
Thestudyishelpfulforpolicymakersofthosecountrieswhoareplanningtoimplementanopen
governmentsystemintheircountries.However,acooperationbiasisoneofthemostconsiderable
limitationsinresearchstudiesthatareincludedinthissystematicliteraturereview.
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INTRODUCTION

Transparency,accountability,collaboration,andcitizenparticipationsarethefundamentalparameters
ofDOG(Arcelus,2012;Saxena&Muhammad,2018;Lourençoetal.,2017).Therefore,DOGor
opensourcedataarereceivedattractionandhasbecomeaveryrecentphenomenon.DOGisknownas
datasetsthatarederivedfromeconomics,tourism,transportation,geographical,industry,education
andqualitylevels,publicorganizationsperformanceandbudgetinglevels,energyscience,traffic,
health,food,climate,socialwork,weather,andtechnology(Davies,2012;Saxena,2018;Janssenet
al.,2012).Janssenetal.(2012)havestatedthatsignificanttotalofpublicsectororganizationshas
implementedDOGsystembutmanyorganizationsespeciallyindevelopingandemergingcountries
arestillunenthusiasticforDOG.Nam(2015)has indicatedthatadoptionandimplementationof
DOGisnotcheapandeasy,butitisconsideredasresourcefulinnovationtoestablishsystematic
managementforpublicservices.Accordingtoresearchers,limitedliteratureisavailablethathasbeen
exploredtheenablers,barriers,opportunities,andbenefitsofDOGdataespeciallyinthecontextof
Arabanddevelopingcountries(Saxena,2017;Saxena,2018).Previousstudieshaveindicatedthat
enablers,drivers, andbarriersareusuallyvariedorganization toorganization,culture toculture,
anddevelopedtodevelopingcountries(Barry&Bannister,2014;Grimmelikhuijsenetal.,2013;
Hielkema&Hongisto,2013;Saxena,2018;Sushaetal.,2015).Thesestudieshavedescribedthe
enablers,barriers,anddriversintofourgroups:managerialandorganizational,environmentaland
institutional,regulatoryandlegal,andinformationtechnology.Theprocess,procedures,policies,
andlawsofopeningupdataarerecognizedasincompleteandawkwardforpeople,government,and
otherstakeholders(Evans&Campos,2013;Fuentes-Enriquez&Rojas-Romero,2013;Janssenetal.,
2017).Itiscumbersomebecausemanygovernmentagenciesareopenedtheirdatatoosimplistically,
butdesigninganopendatabaseoftenrequireschangeinprocesses,employeeskills,culture,behavior,
system,andorganizationalstructure.

Withtheadventandriseofinternetandinformationsystems,governmentpublicservicesdata
isonlineavailableinordertoreducethelevelofcorruption(Aslametal.,2015;Aslametal.,2016;
Aslametal.,2018).AccordingtotheEuropeanCommissionAnti-CorruptionReportin2014,the
EuropeanUnioncountriesarefacing120-billion-euroloss(economiccostsofcorruption)peryear.
Thecoreobjectiveofthispaperistohighlightthechallenges,risksandbenefitsofDOGthrough
thelensofexistingstudiesconductedindifferentcountries,publicsectororganizations,cultures,
contexts,andregions.MostofthestudiesonDOGareconceptualbasedpapers(Bertotetal.,2010;
McDermott,2010),informationaltechnologiesandsystemforcapturingthebenefitsandpowerofopen
data(Charalabidisetal.,2011;Kalampokisetal.,2011),andelaborationsoftheempiricalutilization
ofDOGdata(Hausenblas,2009;Napoli&Karaganis,2010).Furthermore,researchersarguedthat
theywereabletoidentifyonlyonesystematicliteratureandmeta-analysisstudyinthecontextofDOG
(Wirtz&Birkmeyer,2015).Thereareonlyveryfewstudiesavailablethatareconductedonsystematic
literaturereviewonDOG(Attardetal.,2015;Criado,2018;De-Oliveira&Silveira,2018;Safarovet
al.,2017;Wirtz&Birkmeyer,2015),andthesearelimitedtoDOGdefinition,intatives,uses,issues
specificallytofewwesterncountries.Noneoftheresearchstudyprovidesabriefanalysisregarding
thechallenges,enablers,benefits,andopportunitiesthatgobeyondconceptualideas,applications,
globalsketches,andindividuals’projects.Todate,authorsofthisstudydidnotfindsinglestudy
thatcomprehensivelydiscussedthechallenges,enablers,opportunities,andbenefitsofDOGinthe
contextofwesternandnon-westerncountries.

Thereare threemainobjectivesof thisstudy.Thefirstobjective is tosystematicallygather,
summarize,scrutinize,interpret,andsynthesizetheexistingliteratureonchallenges,benefits,and
risksforDOG.Thesecondobjectiveistocomprehensivelyexplainthevaluesandaccuracyregarding
thequalitativeandquantitativefindingsoftherelevantstudies.Thethirdobjectiveofthisstudyisto
offerrichdescriptionandgroundedsubstantiationregardinghowpolicymakersandstakeholdersof
variousdevelopingcountriescanusetheenablers,opportunities,challenges,andbenefitsofDOGto
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successfullyformulateandimplementDOGsystem.ThesuccessfulimplementationofDOGsystem
can enhance transparency, collaboration, citizens’ participation, accountability, innovation, and
economicdevelopmentinacountry(Luna-Reyes&Ae-Chun,2012;Lourenço,2013;Von-Lucke&
Große,2014).Thecurrentpaperoptedthemethodofsystematicreviewofpreviousrelevantstudies
toachievethedesireobjectives(Attardetal.,2015;Criado,2018;De-Oliveira&Silveira,2018;
Safarovetal.,2017;Wirtz&Birkmeyer,2015).Thecurrentreviewconsidereddifferentconceptual
andtheoreticalstudiesregardingDOGandconfinedtosixty-onestudiesthataremorerelevantand
servethepurpose.WebelievetheresultsofthisstudywillsupporttoformulateandimplementDOG
systembyfollowingthebestpracticesofsuccessfulDOGsystemacrosstheworld.

RESEARCH METHODOLOGy

Kitchenham(2007)hasexplainedthatsystematicliteraturereviewisknownasrepetitiveprocessto
findoutallrelevantliteraturerelatedtospecificresearchquestionorparticulartopic.Theresearch
studyisbasedonwhatalreadyhasbeendoneinthecontextofchallenges,benefits,andrisksfor
DOG.Systematicreviewmethodhasbeenusedbecauseitisanappropriatemethodtogatherthemost
relevantliteratureaboutrelevantconstructs(Tranfieldetal.,2003).Themajorobjectiveofsystematic
reviewistogather,analyze,andinterpretrelatedstudiesbyfollowingpredeterminedreviewprocedures,
incorporatingboththemanualandautomaticsearchstrategies(Attardetal.,2015;De-Oliveira&
Silveira, 2018).Thesepredefined reviewprocedures and search strategies arehelpful to capture
relatedstudiespublishedinrecentperiod.Todealwithcurrentsystematicreview,theauthorshave
beenuseddifferentdigitalresourcesformaximumdataacquisitionabouttheunderlyingconcepts.
ThesedigitalresourcesincludeGoogleScholar,ISIWebofKnowledge,IEEEXploreDigitalLibrary,
Emerald,SpringerLink,SciencedirectandWileyonlinelibrary.Therearemultiplejustifications
behindselectingsystematicreviewforcurrentstudy(seetable1).

Identification of Studies
TherearedifferenttypesofsearchhavebeenexecutedtogetmaximumarticlesaboutDOG.These
searchesusedkeyvariable,combinationofkeyvariablewithoutcomes,innerfacetsandtheirlinkages
withvarioussuccessfulandpositiveoutcomesusingdigitalresourcessuchasGoogleScholar,ISIWeb
ofKnowledge,IEEEXploreDigitalLibrary,Emerald,SpringerLink,SciencedirectandWileyonline
library.Forin-depthreview,mostcitedaswellasdiversearticlesareextractedfromthereferences

Table 1. Rationale behind selecting systematic review

RationaleofInclusion&
Exclusion

AccordingtoTranfieldetal.(2003),thereisaclearcriterionforinclusionand
exclusionofpapersfromthesearcheddatabasedonlogicalground.Thatelement
givesastrongbasistocurrentreviewandtransparencyaswell.

Coherence&Precision
AccordingtoDenyerandNeely(2004),systematicreviewcontainsacoherence
andprecisionofgathereddatainaveryclearwaythatinducedreadertogetbenefit
fromitasitisbasedonalreadydefinedlogicalsystem.

Focus&Equality
AccordingChenetal.(2012),systematicreviewhasmorefocusedonmentioned
questionandresultantlyallsearchtoelaborateit.Moreover,alltheresearcheddata
regardingparticulartopichasequalchancesofselection.

Approachability&Broad
Coverage

AccordingtoPittawayetal.(2004),systematicreviewhasedgeonotherreviews
asitapproachestoalmostallrelevantliteratureusingdifferentdatabasedand
producedarefinedversionthatisavailabletoreaders.

Integrationorsynthesis
Tranfieldetal.(2003)highlightedtheimportanceofsynthesisusingsystematic
reviewasittheintegrationofallrelevantstudiesandprovideauniquesolutionto
thegivenproblemsinthelightofalreadyconductedstudies.
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listofkeypapers.Moreover,forcurrentreview,381papersonopendataandDOGwereincluded
from2000to2018(two-decadedata).Almost,thedataaboutDOGandopendatawereextracted
sinceinceptionofthedisciplineto2018.

Initial Selection Criteria
Atfirst,abstractsofthesearchedarticleswerekeenlyreviewed.Theselectionofsystematicliterature
reviewpapershasbeendoneonthebasisofkeytermslikeDOG,benefitsofDOG,benefitsofopen
data,challengesforDOG,transparentpublicservices,risksforDOG,enablersofDOGdata,enablers
ofpublicgovernmentdata,risksinconsumingopendata,andopportunitiesforpublicopendata.
Furthermore,onlythoserelatedstudiesareincludedthatclearlydefinedDOGanditsinnerfacets
withapromisingeffectonanyoutcome.Thestudyingandanalyzingofabstractsreducedthearticles’
upto172.Onlyselectedarticlesarereviewedindetailbasedonabove-mentionedcriteria.Themain
informationthatwasextractedisarticletype,citations,keyvariables,methodofanalysis,response
rate,contextandvalidityofresults(Seefigure1).

Final Selection Criteria
Afterconductingtheinitialscreeningofselectedarticles,finalscreeningisdonebasedonrelevance
tothekeywordsofthisstudy(i.e.enablers,opportunities,challenges,andbenefitsofopendataor
opengovernment),responserate,validityofresults,andcitationsoftheseselectedarticles.Only
thosearticlesareusedinthereviewthatisrelatedtothekeyobjectivesofthisstudyaswellashas
adequateresponserate,validityandaccuracymeasures,publishedinreputedjournalsaswellasgood
amountofcitations,andgeneralizedresults.Moreover,Googlescholarhasbeenusedtofindoutthe
well-knownjournalsandcitationsofselectedpapers.

SySTEMATIC REVIEw RESULTS

Intotal,sixty-onearticleshavebeenusedforcurrentreviewthatmeetsstatedcriteria.Thesepapers
haveconceptual,theoretical,practical,andcontributionsforsociety.Theseresearchpapersuncovered
theconnectionamongDOGandcorruption,publicawarenessandeducation,transparency,democratic
control,efficiencyandeffectivenessofpublicservices,innovation,neworimprovedservicesand
products,participation,newknowledge,collaboration,communityengagement,economicgrowth,
economic development, accountability, trust, reputation, and improvement in public services.
FollowingisthemainpresentationofreviewregardingDOGandvariousoutcomesfortheperiod
of last twodecades (from2000 to 2018;Table 2 is showing the frequency of enabler, benefits,
opportunities,andrisksforDOGusedinexistingliterature).

Figure 1. Research methodology
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Fundamentals of DOG
Definition of DOG
Inhistory,theideaofDOGhasbeendiscoveredinpoliticaltheoryabouthundredsyearsagoand
traditionaluseofthattermfocusonopensource,data,innovation,orstandardsinopeningupanew
methodtothemanagementofthetopbureaucracy(Harrisonetal.,2012,p.922).Yuetal.(2012)have
statedthattheterm“DOG”waspurposefullyusedinUSAin1950sduringthedebateofpolitical
accountabilityand transparency in theperspectiveof freedomof informationact.After this, the
termof“DOG”hasbeencriticallydiscussedandexpandedinthecontextofopensourcedataand
technologicalinnovations.Yuetal.(2012)havestatedthatsuccessfuladoptionofDOGmeansmore
economicopportunities,efficiency,effectiveness,andinnovationinanycountry.Theterm‘DOG’
remainsabstractandunclearduetolimitedexplorationoftheories(Nam,2015).AccordingtoHarrison
etal.(2012,p.922),eventhetermofDOGisremainedinattractionanddiscussedfrommanyyears,
butitsaccurate,acceptable,andgeneralizablemeaningisstillunderconstruction.Similarly,Wirtz
andBirkmeyer(2015)havestatedthattheterm“DOG”haslackofintegrativeandbasicdefinitions.
Hood(2006,p.25)hasdescribedtheterm‘open’asdataavailablefortransparency.Ontheother
hand,opennessmayalsoknowas anavailabilityofonline informationandopen interactions to
interestedcitizens(Meijeretal.,2012).Generally,governmentagenciesorinstitutionshavethree
majordrivingfactorstolaunchopendatainitiativesuchasefficiency,transparency,andinnovation.

Table 2. Frequency of enablers, benefits, opportunities, and risks for DOG used in existing research

Name of Journal DOG data

BOG EOD RPOD OGOD BODC CPD RCOD COG

Digitalpolicyregulationandgovernance 1 1 0 1 1 1 1 1

FutureInternet 1 0 0 1 1 1 0 1

GovernmentInformationQuarterly 2 1 2 2 2 2 2 2

Internationaljournalofwebengineeringandtechnology 1 2 1 1 1 1 1 1

Informationsystemsmanagement 1 1 1 0 0 1 1 1

Informationpolity 2 2 1 1 1 1 1 1

Informationandmanagement 1 0 0 1 1 0 0 0

Internationalconferenceondigitalgovernmentresearch 1 1 2 1 1 1 1 1

Internationalconferenceonelectronicgovernment 2 0 1 1 1 0 1 1

InternationalConferenceonTheoryandPracticeofElectronic
Governance

1 1 1 1 1 0 0

IEEinternetcomputing 2 1 1 0 0 1 1 1

JournalofKnowledgeeconomy 2 2 2 1 1 1 2 2

Journalofinformationscience 1 1 1 1 0 0 0 1

Journalofpolicyanalysisandmanagement 1 0 1 1 1 1 1 2

Journalofsystemintegration 2 0 0 1 0 0 0 1

Journalofeconomicsandadministrativesciences 1 1 2 1 1 1 1 1

PublicAdministrationReview 2 2 5 4 2 1 3 1

Socialsciencecomputerreview 2 0 0 1 1 0 1 2

Transforming,government,people,process,andtechnology(TGPPP) 2 1 0 0 1 1 1 2

Total journals: 19 28 17 21 19 17 15 18 22

Note: BOG = Benefits of DOG, EOD= Enablers of Open Data, RPOD = Risks for Public open data, OGOD = Opportunities for Government open data, 
BODC = Benefits of Open data consumption, RCPD = Risks in Consuming public data, RCOD= Risks in consuming open data, COG= Challenges for DOG
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Manyresearchersandpractitionersarestatedthatopendataisoneofthemainfactorstoenhance
accountability and transparency (Bogdanović-Dinić et al., 2014; Grimmelikhuijsen et al., 2013;
HielkemaandHongisto,2013;Saxena,2018;Sushaetal.,2015).Bothtransparencyandaccountability
arethemajorfacilitatorsoffreedomofinformationact.DOGdatacanbeknownasdatasetsthat
arederivedfrompoliticalorsocio-economicsectorlikeeconomy,education,transportation,health,
climate,andtechnology(Davies,2012;Davies&Frank,2013).

ThebasicconceptofDOGisfocusedtoensurethatgovernmentagenciesdataaccessibletoevery
citizenofthatcountry.MostofthepreviousoffereddefinitionsonDOGarefocusedontheaccess
ofonlineinformationfortransparencypurposesonlybutDOGisnotlimitedtoonlytransparency
because it is increasinglyfocusedon the importanceofparticipation indecisionmakingprocess
fromallthestakeholdersofthatsystem.LathropandRuma(2010)havestatedthatDOGnotmerely
meansthatcitizenscangainaccesstogivenonlineinformation,buttheymaycontributethrough
varioussignificantways.Itisalsofoundthattherearevariousstakeholderslikesoftwaredevelopers,
journalists,andcitizenswhoareindirectlyaredirectlyinterfereinexecutionandimplementationof
DOGdatabasesacrosstheworld.DOGmeansinformationanddatafromsupplydriven(responsive
andreactivedisclosure)todemand-driventransparency(proactiveknowledgeexchanging).Joanand
Wouter(2015)havedescribedDOGasasystematicmanagementofpublicservicesdatatoenhance
collaboration, participation, transparency among government agencies and general public. Here
transparencyisknownasanabilitytoscrutinizegovernmentgiveninformationanddecision-making
processwhileparticipationcandescribeasanopportunitytocontributeindecision-makingprocesses.
Todate,theconceptofDOGhasbecomemorecomplicationanddiverse,indicatingsignificantties
tocommunicationtechnologiesandinformation(Nam,2015;Lathrop&Ruma,2010).Anotherstudy
hasexplainedtheconceptofDOGasagoverningandonlineknowledgesharingculturethatenhance
greateraccountability,openness,responsiveandefficientgovernmentservices,andparticipationin
servicesdesignandpolicymaking(Harrisonetal.,2012).

Enablers of DOG
ItisveryimportanttofindthatwhicharetheenablersanddriversofdigitalDOG.Furthermore,
howtheseenablersanddriversarehelpfultobringtransparency,participation,andcollaboration.
Yangetal.(2015)havesuggestedthefactorsthatarehelpfulintheadoptionofDOG.Forexample,
technologicalperspective (i.e.data format&metadata, levelof information, information system
outsourcing), organizational perspective (i.e. perceived benefit, perceived loss, perceived effort,
organizational culture, perceived liability, and authority involvement), the policy and legislation
perspective(constraintsonopendata,policy&legislation),theenvironmentalperspective(peereffect,
mediaandpublic).JoanandWouter(2015)havepresentedandpublishedreportwiththesupport
ofEuropeancommissionregardingtheenablers,drivers,andsuccessfactorsofDOG.Theyhave
highlightedthethreemainenablersforDOGsuchasopendata,authenticsources,sharedsolution
or reusable, technical specifications, standards, and policies. Furthermore, researchers have also
highlightedthedriversofDOGsuchasbetterpublicservicesanddemocraticvaluesarehelpfulto
promoteparticipationandcollaborationinpublicservicesaswellasenhancingthetransparencyof
governmentservices.TheyhavealsohighlightedothermanydriversofDOGsuchascost,efficiency,
socialbenefits,jobsandeconomicgrowth,demandfromcivilsociety,andinternationalmobility.

Researchershavehighlighted thedriversofDOGsuchasaccountability,complianceon the
regulatoryandlegallayer,efficiencyontheorganizationallayers,innovationontheenvironmentaland
institutionallayer,enablingreuseofdataorinformation,transparency,andopeningupdatabyusing
ITlayer(Saxena,2018;Van-Veenstra&Van-den-Broek,2013).Theprocess,procedures,policies,
andlawsofopeningupdataarerecognizedasincompleteandawkwardforpeople,government,and
otherstakeholders.Itiscumbersomebecausemanygovernmentagenciesareopenedtheirdatatoo
simplisticallybutinreality,designinganopendatabaseoftenrequireschangeinprocesses,employee
skills, culture,peoplebehavior, system, andorganizational structure.Opendata requiresusually
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changesinmultiplelevels.Theextentofliteratureonpublicsectorinthecontextofchangeexecution
and implementation has highlighted that enablers and drivers to successfully implementation of
changemustberecognizedatearlierstage.Moreover,theremustbevariousplansbeforethechange
managersareopeningtransformationeffortsforopendata.DOGdatasetsmustbefreelyaccessible,
available,retrievable,comprehensive,searchable,ensuredatasetsarecompletelyuploadedandopened,
comparable,allowconnectionwithotherdatasets,allowinteractionwithdataprovider,andcompatible
(Hellberg&Hedström,2015;Zuiderwijketal.,2012).Datasetsshouldbebrowsedacrossvarious
topicssuchas transport,health,government,economics,andbusiness,education, society,cities,
governmentspending,governmentincome,governmentmapping,town,justice,andcrime,format
(i.e.XL,CSV,JPEG,XLSX,XLS)tags(i.e.banking,universities,air,bureauofinternalrevenue,and
departmentofhealth).Previousstudieshaveindicatedthatenablers,drivers,andbarriersareusually
variedorganizationtoorganization,culturetoculture,andcountrytocountry(Grimmelikhuijsenetal.,
2013;Hielkema&Hongisto,2013;Saxena,2018;Sushaetal.,2015).Thesestudieshavedescribed
theenablers,barriers,anddriversintofourgroups:managerialandorganizational,environmentaland
institutional,regulatoryandlegal,andinformationtechnology.Therearedifferentenablersarefound
inpreviousliteraturethatcanfostertheDOGdataliketechnologylayers,usefulnessofdatabase,
valueforothers(i.e.societalandeconomicvalue)andpoliticalleadership,easieraccessibilityto
dataontheITlayer,managementonthemanagerialandorganizationallayer,anddatastewardship.

Digitalization of DOG
Different developed countries like USA, Australia, UK, and Canada are increasingly focused to
enhancetheirinvestmentbudgetwiththepurposetodeliverDOGdatainsimple,cheaper,fasterways.
Figure2givenbelowisshowingtheimportantpointsforcompletionofdigitalroadmapobjectives.

Forensuringthesuccessofdigitalization,designingadigitaltransformationmapandconstructing
apublicservicesdashboardareoneofthemaincomponents(Bertotetal.,2014).Therearesome
principlesthatmustbefollowedtoensurethesuccessofdigitalizationofDOGsuchasdatamustbe
freeandonline,timelyandeasilyaccessibleforeachstakeholder,analyzableusingvariousgraphsand
charts,availablewithoutanylegal(i.e.license)anddiscriminationbarriers,ensuredatapublishing
withtrustandpermanence,ensuretheopennessforstakeholders(i.e.input,review,coordination,
etc.),maintainhighlevelofaccuracyandlowerlevelofcostduringdigitalizationofDOG(Bertot
etal.,2014).

Figure 2. Important points for completion of digital roadmap objectives Adopted from (Lathrop and Ruma, 2010)
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Benefits of DOG
DOG has explained the benefits that are creating attraction for many countries such as self-
empowerment and involvement to the citizens, accountability of agencies and public, economic
developmentandgrowth,andcontinuouslearningandinnovationbyre-usingofonlinedata.Open
dataisstronglybasedontheusageofinformationandcommunicationtechnologytocreateinnovation
anddiffusion.Currently,inopendataapproaches,researchersarestrugglingtoovercomethebarriers
regarding how efficiently and effectively open data can be captured, stored, reused, processed,
andoutput(Barry&Bannister,2014Grimmelikhuijsenetal.,2013;Hielkema&Hongisto,2013;
Saxena,2018;Sushaetal.,2015).Finally,DOGbelievesthatthegivendataorinformationshouldbe
transparenttotakeoptimaldecisionandstakeholdersofdatashouldbeactedtomakeitmorefairand
transparent.Onlytheconcernistobeexploitingnewwaystoempowergeneralpublicindividually
andorganizationalcollectivelyintheprocessesofDOG(Lathrop&Ruma,2010).

Previousstudieshavebeenundertakentoobservehowahighleveloftransparencycanbring
severalkeybenefits suchas increase the levelofcivicparticipation,governmentefficiency,and
accountability in any developed or developing country (Chun, 2010; Grimmelikhuijsen, 2013).
Furthermore, it isalso found thathigh levelof transparency inDOGdatacanenhance the level
ofpublic trustanddecrease the levelofcorruption(Grimmelikhuijsen,2013).Astudyhasbeen
indicatedthathowhighleveloftransparencycanbringmajoreconomicgrowthbecause“publicreuse
ofgovernmentdataisanticipatedtoprovideeconomicandsocialvaluetospurgrowth,promotea
knowledgeeconomy,andhelpthepublichelpitself”(Linders,2011).Existingliteratureinthisfield
hashighlightedthatfuturestudiesmustmovetowardsexplainingabouthowgovernmentcancollect
anddistributedaggregateinformationanddatathatareaccessibletotheinterestedpublicatlowlevel
ofcost,andtheextenttowhichthisopensourcedataisbeingused(Da-Silva&Dobránszki,2015;
Hollyer,2012;Grimmelikhuijsen,2013;Hielkema&Hongisto,2013;Saxena,2018;Sushaetal.,
2015).LiteratureonDOGhasexplainedthebenefitsthatarecreatingattractionformanycountries
suchasself-empowermentandinvolvementtothecitizens,accountabilityofagenciesandpublic,
economicdevelopmentandgrowth,andcontinuouslearningandinnovationbyre-usingofonline
data(Lundqvist,2012;Janssenetal.,2012;Huijboom&Van-den-Broek,2011;Zuiderwijketal.,
2012).ThestudyisfocusedintheimplementationandadoptionofDOGduetovariousbenefits:
information isaccessibleatanytimeandanywhere,greater levelofefficiencyandeffectiveness,
enhancethespeedofcommunication,andincreasethelevelofcitizenparticipation(Lundqvist,2012;
Janssenetal.,2012;Huijboom&Van-den-Broek,2011;Zuiderwijketal.,2012).

Opportunities for DOG
DOGoropensourcedataarereceivedattractionandhasbecomeaveryrecentphenomenon.The
“UnitedNationsMillenniumDevelopmentGoalsestablishedin2000”focusedtoenhanceaccessibility
ofpublicservicesinformationinordertodeliverhumanandcivilrights(Linders,2011).TheUSA,
UK,andCanadaarethepioneeredcountriestotransformofflinedatatoonlinefortheinterested
citizens.AccordingtoHuijboomandVan-den-Broek(2011),someadvancedcountriessuchasUK,
Australia,Denmark,USA,andSpainhavesuccessfuldevelopedthelawsandpoliciesforDOGdata.
Ontheotherhand,KenyaandIndonesiahavenoeffortsorlowerlevelofeffortsandknowledgeto
determinethelawsandpoliciesonopendata(Schwegmann,2012).Saxena(2017)hasarguedthatArab
anddevelopingcountriesarefarbehindinformulatingandimplementingopendatalawscompared
todevelopedcountries.DOGenhancescitizensparticipationindiscussion,searchingonlinedataand
records,learningandawarenessaboutkeypublicservicesofferedbyDOGagencies.DOGhassetout
toperformmanyfunctionssuchasopeningandexchangingdatatoenhanceparticipationinpolicy
designanddelivery,reuseofonlinegivenassets,transparencyofgovernment,andcollaborationon
successfuldeliveryofpublicservices(Lathrop&Ruma,2010).DOGisasystemthataimstoprovide
open,shared,andinternedbasedservicedthatarecharacterizedbypurposeful,declared,deliberate



International Journal of Public Administration in the Digital Age
Volume 6 • Issue 3 • July-September 2019

49

efforttoenhancecollaborateandopennessinthedeliveryofservices(Bizeretal.,2009;Bertotetal.,
2012).DigitalgovernmentservicesarekeydeterminantsinthesuccessfulimplementationofDOG.

Researchershaveevaluated theDOGin thecontextofbureaucratic,political, technological,
and economic perspectives. Bureaucratic perspective is more closely related to the government
services,policies,regulations,procedures,andstrategiestosupportpublicservicesdeliverythough
public sector organizations. While technological perspective is helpful to improve data delivery
infrastructureandreusabilityofdataorinformation.Generally,governmentagenciesorinstitutions
havethreemajordrivingfactorstolaunchopendatainitiativesuchasefficiency,transparency,and
innovation.Manyresearchersandpractitionersarestatedthatopendataisoneofthemainfactorsto
enhanceaccountabilityandtransparency(Grimmelikhuijsenetal.,2013;Hielkema&Hongisto,2013;
Saxena,2018;Sushaetal.,2015).Bothtransparencyandaccountabilityarethemajorfacilitatorsof
freedomofinformationact.IthasfoundthatNGOandgeneralpublicofUKandUSAforcedtheir
governmentagenciestoonlinetheirdatasothattheycanevaluatetheaccountabilityandtransparency
ofgovernmentdata.Opendataisconsideredasafactortofostereconomicgrowthandinnovation
inorganizations.For example, the expertsofDOGdatahave reported inEuropeancommission
reportregardingtheeconomicvalue(i.e.70-140billioneuros)inEuropeancountriesonly.Various
informationtechnologiessuchassocialmediaandsemanticwebhavebecomecorefactortoenhance
capabilitytodesign,produce,exchange,reuse,andinnovateDOGdata(Bertot,etal.,2012;Egger-
Peitler&Polzer,2014).Theseinformationaltechnologiesandonlineplatformhavegivenrisetoopen
innovation,openstandards,opensource,opennessinorganizationalstrategy,openwebplatforms,
opennessinpublicsectoragencies,opendata,andDOG.Now-a-days,thereareplentyofgovernment
agenciesthatareinvolvedinpublishingPSIlikelegaldocuments,geospatialdata,educationaldata,
crimestatistics,trafficdata,andweatherforecasts.

Challenges of DOG
ZuiderwijkandJanssen(2014a)havehighlightedthemajorrisksofopendatalikemisinterpretation
of data, misuse of data, and violating privacy. They also stated that low quality can negatively
influencethecomparison,analysis,decision,andconclusionofstakeholders.Previousstudieshave
highlightednumberofrisksthatcannegativelyimpactthequalityandsuccessofDOGdatasuchas
sharingdataopenlyasanafterthought,privacymaybeviolatedinadvertently,negativeconsequences
forpublicgovernment,publishedgovernmentdatamayhavelowerqualityandbiasness,misuseand
misinterpretationofpublishedgovernmentdata,importantdecisionaremadebasedonpoorquality
ofpublishedorsharedinformation,unclearresponsibilityandaccountability,lowerlevelofintention
forresolvingsocietalproblems,limitedinformationaboutdatapublicationpolicyandlowerlevelof
attentionforpublicvalue(Colborne&Smit,2017;Martinetal.,2013;Yang&Shiang,2015;Lee
etal.,2002;Zuiderwijk&Janssen,2014b).Gonzalez-ZapataandHeeks(2015)havedescribedthe
multipleperspectivesofthetermDOG,opendata,orgovernmentdata.Forexample,datagovernment
meansgovernmentislargestholder,user,collector,orproducerofservicesdataandinformation
relatedtocitizens,businesses,andorganizations.However,aparticularconcerningovernmentdata
isaboutthelimitationintheuseofdatawithinpublicsectororganizationsoragencies(Conradie
&Choenni,2012;Conradie&Choenni,2014).Opendatamethodsarenotlimitedtoanysectoror
specificboundaries.Therearesomerisksthatcancreatehurdlesintransformationtowardssuccessful
adoptionofDOGsuchaslackofchampions,experts,orleadership,lowlevelofguidance,lackof
experiences,lowerlevelofreusability,immatureonlineknowledgeexchangingculture,confusion
withcooperationandcoordination,andbureaucraticinertia(Colborne&Smit,2017;Harrisonetal.,
2012;Joan&Wouter,2015;McDermott,2010;Lathrop&Ruma,2010).

Thereareseveralrisksthathaveindicatedasathreat toDOG,forexample, legacysystems,
lackofstandardization,limitedquality,fragmenteddatabases,andITlayerhaspoordatastructures
(Dawes,&Helbig,2010;Saxena,2018;Van-Veenstra&Van-den-Broek,2013).Completeofthe
changesisoneofthemostimportantrisksinthecontextofmanagerialandorganizationallayer.
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Lowerlevelofsupportofuser(intermsoftheirfeedback),privacy,classifiedinformationasbarrier,
dataprotection,closedorbureaucraticcultureofgovernmentorganizations,privacy,environment
andinstitutionallayeraremajorbarriersintheperspectiveofregulatoryandlegallayer.Previous
studieshavestatedvariousbarriersforDOGlikeprivacyrisks,lackofinterest,securityrisks,low
dataquality,lowlevelofreputationofgovernmentorganization,unclearbusinesscaseforopendata,
embeddingopendataingovernmentinstitutionsstrategies(Harrisonetal.,2012;Joan&Wouter,
2015;Saxena,2018;Van-Veenstra&Van-den-Broek,2013).

Accordingtorecentstudies,mostgovernmentagenciescouldnotrecognizethesignificance,
value,andbenefitofopendata(Yangetal.2015;Saxena,2017)(Table3).Manynationalandlocal
governmentagencieshavecompleted theirwork to specifypolicies thatarehelpful touse latest
technologiestouseDOGdata(Martin,2014).Forexample,recentlySouthKoreahasspecifiedsome
“opendatalaws”andensurethatopendataavailablefreelytoorganizations,communities,andcitizens
(JungandPark,2015).In2012-13,theUKhasformulatedandimplementedlawsandpolicieson
DOG(Bates,2014).Manycountrieshavedoneintensiveeffortstoensuretransparencyindatasets
availableforpublicservicesbut,yetithasbecomedifficulttoexaminethetransparencyofdataand
effectiveutilizationofgivendatasets.Furthermore,EvenUStransparencyproceduresandpolicies
arefocusedtoenhancerelationshipbetweeneconomicgrowthandtransparencybuttherearenodirect
measuresoftransparencyhavebeenfoundyet(Orszag,2009;Linders,2011;Burwell,2013).Yang
etal.(2015)havehighlightedthattherearenoappropriatemethods,facts,andfiguresareavailable
aboutwhetheropendatainitiativesaresuccessfulindevelopedanddevelopingcountries.Figure3
showstheDOGadaptionmodel.

CONCLUSION

Thestudyhassuccessfullyconcludedtheenablers,benefits,opportunities,andrisksforDOG.By
usingsystematicliteraturereviewapproach,thestudyhascollectedthemainenablersforDOGsuch
as open data, authentic sources, shared solution or reusable, technical specifications, standards,
andpoliciescost,efficiency,socialbenefits,jobsandeconomicgrowth,demandfromcivilsociety,

Table 3. Enablers, benefits, challenges, and opportunities of DOG

Enablers of DOG Benefits of DOG

Opendata
Authenticsources
Sharedsolution/reusable
Technicalspecifications,standards&policies
CostofDOGsystem
Efficiencyandeffectiveness
Socialbenefitsandeconomicgrowth
Accountabilityandtransparency

Self-empowerment
Citizensparticipation
Accountabilityofagenciesandpublic
Continuouslearningandinnovation
Optimaldecisionmaking
Lowerlevelofcorruption
Highlevelofpublictrust
Increasethecommunicationspeed
Enhancetheinformationaccessibility

Challenges of DOG Opportunities for DOG

Misinterpretationofdata
Misuseofdata
Violatingprivacy
Lowqualityofdatashared
Biasnessfrominformationprovider
Unclearresponsibilityandaccountability
Lowerlevelofintentionforresolvingsocietalproblems
Limitedinformationaboutdatapublicationpolicy
Lowerlevelofreusability

Increasepublicaccessforopendata
Enhancepubliclearningandawareness
Increaseinvolvementinpolicydesignanddelivery
Reuseofdataintable,chart,andfigure
Transparencyandresponsiblegovernment
Highlevelofpublicservicesandcollaboration
Improvesdatadeliveryinfrastructure
Enhanceeconomicvalue
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andinternationalmobility.TherearemanybenefitsforformulationandimplementationofDOG
suchasincreasethelevelofcivicparticipation,speedofcommunication,innovationanddiffusion,
governmentefficiency,self-empowermentandinvolvementtothecitizens,accountabilityofagencies
andpublic,economicdevelopmentandgrowth,continuouslearningandinnovationbyre-usingof
onlinedata.TherearenumberofopportunitieslikeDOGenhancescitizensparticipationindiscussion,
searching online data and records, learning and awareness, new ideas, knowledge exchanging,
innovation,productimprovementanddevelopment,transparencyofgovernment,andcollaborationon
successfuldeliveryofpublicservices.Therearesomerisksthatcancreatehurdlesintransformation
towardssuccessfuladoptionofDOGsuchaslackofchampions,experts,orleadership,lowlevel
ofguidance,lackofexperiences,lowerlevelofreusability,immatureonlineknowledgeexchanging
culture,confusionwithcooperationandcoordination,andbureaucraticinertia.Itisalsofoundthat
byusingopendataapproaches,stakeholdersarestrugglingtoovercomethebarriersregardinghow
efficientlyandeffectivelyopendatacanbecaptured,stored,reused,processed,andoutput.Thestudy
hasselectedresearchpapersfrombothdevelopedanddevelopingcountries.Byusingthefindings
ofthisstudy,developingcountriescanadoptsuccessfulpracticesforDOGandminimizetherisks
thatcancreatehurdlesinsuccessfulimplementationofDOGsystem.Thestudyhasofferedacost
andbenefitanalysisofDOGwiththepurposetoenhancelevelofawarenessandmotivationamong
thestakeholdersofDOG(Table4).Thistypeofstudycanenhancemotivationamongstakeholders

Figure 3. DOG adoption model
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regardinghowbeneficialistoformulateandimplementDOGsysteminanycountry.Findingsofthis
studywillenhancethelevelofawarenessofpolicymarkersaboutthechallengesandopportunities
ofDOGsothattheycandesignerrorfreeandeffectiveDOGsystem.Cooperationbiasisusually
occurredbecausepreviousstudiesonDOGandopendatahavehighlightedthatrespondentsoftheir
studiesaremoreinterestedtoover-estimatetheirlevelofparticipationandpublisheddataqualityto
enhancethesuccessofDOGsystem.

Research Gaps
Thefinalsectionofsystematicliteraturereviewhighlightedresearchgapsespeciallyrelatedtoissues
andenablers,conceptualframework,andmethodologyapproachofreviewedpapersrelatedtoDOG.
Wearehopefulthattheseresearchgapswillprovideclearlyguidelinetoresearchersregardingwhat
is/areimportanttoexplore/investigateinfuturestudies.

Gaps in Issues
Janssenetal.(2012)havestatedthatsignificanttotalofpublicsectororganizationshasimplemented
DOG system but many organizations especially in developing and emerging countries are still
unenthusiasticforDOG.Mostofthesestudieshavestatedtheissuesofrequiredinfrastructureand
regulations,aswellasorganizationalandfinancialconstraints.However,limitedresearchliteratureis
presenttoaddressthemicrolevelissuessuchlowerleveloftrust,lackofresponsibility,lackofdata
quality,lowerlevelofawareness,lackofeducation,nocleardigitizationprocess,lackofresources
andlowerlevelofparticipationfromeachstakeholderarethemajorissues.Furthermore,itisalso
foundthatleveloftechnologyusage,workcomplexity,opennesstochange,levelofeducation,level
ofawareness,levelofusefulnessareverylowespeciallyindevelopingandArabcountries.Butthere
isscantliteraturethataddresshowgovernmentcandesignclearroadmaptoovercomethesemicro
levelbarriersespeciallyinthecontextofArabanddevelopingcountries(Saxena,2017;Saxena,2018).
Itiscumbersomebecausemanygovernmentagenciesareopenedtheirdatatoosimplistically,but
designinganopendatabaseoftenrequireschangeinprocesses,employeeskills,culture,behavior,
system,andorganizationalstructure(Bertotetal.,2014).Nam(2015)hasindicatedthatadoption
andimplementationofopengovernmentisnotcheapandeasy,butitisconsideredasresourceful
innovationtoestablishsystematicmanagementforpublicservices.Accordingtoresearchers,limited

Table 4. Cost and benefit analysis of DOG based on systematic literature review

Implement Impact

Cost Severalstudieshavesuggestedthatitveryexpensive
methodtodigitalizeallthetraditional-baseddataof
publicsectororganizations(JoanandWouter,2015;
Nam,2015).

AccordingtotheEuropeanCommissionAnti-
CorruptionReportin2014,theEuropeanUnion
countriesarefacing120-billion-euroloss(economic
costsofcorruption)peryear.Byimplementing
effectiveDOG,theamountoflosses/corruptioncan
beminimized.

Services Nam(2015)hasindicatedthatadoptionand
implementationofopengovernmentisconsidered
asresourcefulinnovationtoestablishsystematic
managementforpublicservices.

DOGishelpfultoachieveneworimprovedservices
andproducts,participation,newknowledge,
economicgrowth,economicdevelopment,
accountability,trust,reputation,andimprovementin
publicservices.

Society DOGisofferingpublicserviceswhichcanbring
benefitslikelowerlevelofcorruption,higherlevel
ofpublicawarenessandeducation,collaboration,
communityengagement,highleveloftransparency,
moredemocraticcontrol,efficiencyand
effectivenessofpublicservices,innovation.

DOGenhancescitizensparticipationindiscussion,
searchingonlinedataandrecords,learningand
awareness,newideas,andknowledgeexchanging
amongindividualsofsocieties.
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literatureisavailablethathasbeenexploredtheenablers,barriers,opportunities,andbenefitsof
DOGdataespeciallyinthecontextofArabanddevelopingcountries(Saxena,2017;Saxena,2018).
Previousstudieshaveindicatedthatenablers,drivers,andbarriersareusuallyvariedorganizationto
organization,culturetoculture,anddevelopedtodevelopingcountries(Barry,&Bannister,2014;
Grimmelikhuijsenetal.,2013;Hielkema&Hongisto,2013;Saxena,2018;Sushaetal.,2015).In
thelightofreviewedliterature,futureresearcherscaninvestigatewhatarechallengesandrisksin
openingdigitalizationprocessespeciallyintheperspectiveofdeveloping,Arab,orMENAcountries.

Gaps in Conceptual Approach
Theterm‘DOG’remainsabstractandunclearduetolimitedexplorationoftheories(Nam2015).
AccordingtoHarrisonetal.(2012,p.922),eventhetermofDOGisremainedinattractionand
discussedfrommanyyears,butitsaccurate,acceptable,andgeneralizablemeaningisstillunder
construction.Mostofstudieshaveconductedtoofferconceptualframeworkbasedonsecondarydata
onissues,strategies,powerandbenefits,formulation,andapplicationofDOGdata(Charalabidiset
al.,2011;Kalampokisetal.,2011).Furthermore,differentstudieshavedescribeddifferentenablersof
DOGinofferedconceptualframeworks(Charalabidisetal.,2011;Kalampokisetal.,2011).During
systematicliteraturereview,wearealsofoundthatinfluencingfactor(individual,organizational,
cultural,political,legal,financial)onDOGarevaryamongconductedstudies.Furthermore,wedid
notfindasinglestudywhichoffersanestimateaboutcostandbenefitanalysisofDOGusingany
graph,chart,orframework.Itisalsoevidencefromreviewedliteraturethatacademicresearchers
didnotprovideclearpictureregardingthesocialandinnovationaftersuccessfulimplementation
ofDOG.Thereisanopportunityforfutureresearcherstoaddressimbalanceevidenceswhichmay
adduniquenessinexistingliterature.Datacollectionfrompoorcountriesanddifferentcontextsmay
offerdeepunderstandingregardingthetrueestimationofcostandbenefitanalysisandsocialimpact
inopeningDOG.

Gaps in Methodology Approach
Therearevery fewstudiesavailable thatareconductedonsystematic literature reviewonDOG
(Attard et al., 2015; Criado, 2018; De-Oliveira & Silveira, 2018; Safarov et al., 2017; Wirtz &
Birkmeyer,2015),butthesearelimitedtoDOGdefinitions,initiatives,uses,issuesspecificallyto
fewwesterncountries.Therefore,findingsareonlylimitedtosomegeographicalorlocationalbased
areas.Furthermore,mostoftheavailabledataonDOGhasbeengatheredbasedonliteraturereview
andusingqualitativemethods.However,qualitativedataisnotrepresentativeofwiderpopulations
ornon-usersaswellasunabletoprovidevalidityofresults.Therefore,futureresearchercanuse
mixedmethodapproachorquantitativedesigntoconfirmthereliabilityandvalidityofconceptual
frameworksandotherinfluentialfactors.
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