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ABSTRACT

CitiesintheUnitedStatesareincreasinglyembracingopendataasameansofadvancingavariety
ofinterests.Promotingtransparency,facilitatingpublicengagement,proactivelymanagingrecords
requests,andfosteringinnovationinthepublicandprivatesectorsareamongthecommonlycited
motivationsforthisphenomenon.Whilethereisanextensiveliteratureonthebenefitsandchallenges
ofopengovernmentdata,therearefarfewerempiricalstudiesthatexploreanddocumenthowthese
initiativesareunfoldingatthelocalgovernmentscale.Thisarticleaskswhatkindsofdataarebeing
madeopeninU.S.citiesandtowhatextentdoopendatapoliciesandrelatedregulatoryactions
matterinshapingthecontentandstructureofpublic-facingrepositories.Theauthorsconcludethat
populationsizeandregulatoryactionsexertapositiveinfluenceontheamountandvarietyofdatasets
providedthroughmunicipalopendataportals.Implicationsforthedesignandgovernanceofopen
governmentdatainitiativesatthelocallevelarealsodiscussed.
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1. INTRODUCTION

ManycitiesinUnitedStateshavelaunchedopendatainitiativesoverthepastdecade(Johnsonetal.,
2017;Thorsbyetal.,2017;Mergeletal.,2018).Opendatahavebeendefinedas“dataandcontent
[that] can be freely used, modified, and shared by anyone for any purpose” (Open Knowledge
Foundation,2017)andisgenerallyexpectedtobeprovidedinamachine-readableformat(Janssen
etal.,2012).Ithasbeenarguedthatifgovernmentdataisreleasedinanopenformat,avarietyof
stakeholdersanduserscanleveragethisinformationforpurposesthatsupportandfacilitatemore
inclusiveandeffectiveplanning(Batty,2013).Whiletheargumentsinfavorofopengovernmentdata
(OGD)arewell-documented(Kitchin,2014;Wirtz&Birkmeyer,2015),theeffectivenessofthese
initiativesinachievingcommonlycitedaimsofgreatertransparencyandaccountability,enhanced
publicengagement,andvaluecreation(bothcommercialandsocial)remainsunclear(Janssenet
al.,2012;Attardetal.,2015).PriorstudieshavenotedtheneedforsystematicevaluationofOGD
initiatives(Veljkovićetal.,2014),butinadditiontoalackofconceptualclarity,progresstoward
benchmarkingtheseeffortshasbeenconstrainedbyinsufficientempiricalevidenceandalimited
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understandingofhowthedata,technologies,andover-archingpoliciesshapeandinteractwiththe
actorsandinstitutionsinvolvedinusingtheseresourcestoco-producesocialandcommercialvalue
(Janssenetal.,2012).Acomprehensiveresponsetoallthesegapsandissuesisbeyondthescopeof
asinglearticle,butthispapercontributestotheexistingliteraturebycharacterizingthelandscapeof
OGDinitiativesatthemunicipallevelintheUnitedStates.Weconsiderformalregulationsgoverning
theprovisionofopendataandpresentempiricalevidencethatdocumentsthecontentandstructure
ofpublic-facingdatarepositoriesinordertoanswertworelatedresearchquestions:

• What kinds of data are being provided through municipal open data repositories in the
UnitedStates?

• Doopendatapoliciesandregulatoryactionsmatterforthecontentandstructureofmunicipal
OGDrepositoriesintheUnitedStates?

Thispaperbeginswithanoverviewofopendataandopengovernmentinitiativesthathighlights
commongoalsandmotivationsfortheseendeavors.Next,wepresenttheresultsofaninventoryof
municipalopendatarepositoriesaroundtheUnitedStatesanddiscussbothsimilaritiesanddifferences
intheircontents.Theinfluenceofformalopendatapoliciesandopengovernmentregulationsonthe
kindsofdatathatareprovidedisthenconsideredbyreviewingasmallersampleofcitiesfromthe
largerinventorywithcontrastingregulatorycontextsregardingdatasharing.Muchoftheexisting
literatureonopendatafocusesonnationaleffortsandtheleadingedgeofresearchcontinuestobe
conductedoutsideoftheUnitedStates.Asaresult,thisarticlerespondstoagapintheliteraturewith
respecttotheprovisionandgovernanceofopengovernmentdataintheUnitedStatesatthelocallevel.

Empiricalstudiesthatfocusontheprovisionofopengovernmentdatahostedonpublic-facing
portalsarefewinpartbecauseof“thelargenumberofdiversedatastructuresthatmakethecomparison
andaggregateanalysisofgovernmentdatapracticallyimpossible”(Attardetal.,2015,p.400).We
presentanovelapproachforgatheringinformationonthecontentsofpublic-facingopendataportals,
thenstandardizetheresultstocompareacrosscities,drawinginferencesabouttheprioritiesandother
factorsshapingmunicipalopengovernmentdatainitiatives.Wehypothesizethatinadditiontothe
sizeandbyextension,financialresourcesofacity,theexistenceofaformallegislationandexecutive
leadershiparethemostimportantpredictorsoftheextentopengovernmentdataprovision.Finally,we
expectthatinformationthatispartofamandatedreportingprocesses(e.g.,crimestatistics,budgets),
thatiseasytoshareduetoexistingstandards(e.g.,GTFS)andalackofprivacyconcerns,andthat
areofinteresttoanaudienceexternaltogovernmentarethemostlikelytobepublished.

2. OPEN DATA AND OPEN GOVERNMENT DATA INITIATIVES

Themotivationsforopengovernmentdatainitiativesvarybutmostlycenteronpromotingparticipation
andfosteringbusinessandcivicinnovation(Huijboom&VandenBroek,2011;Robinsonetal.,
2009).However,whatcurrentlydrawsthemostattentionfromresearchersinthisarenaisthebarriers
toachieve thestatedgoalsofopendata initiatives. Janssenetal.argues thatopendatadoesnot
automaticallyguaranteetransparencyandparticipation(2012).Severalmajorimpedimentsneedto
beaddressedfromstreamliningdatapublishingprocess,stimulatingvaluecreationattheuser’send,
topromotingthetransformationofdatagovernanceframework.Themajorcauseofthesebarriers
isbelievedtocomefromthefactthatmostoftheseOGDinitiativesaresupply-driven(Janssenet
al.,2012),givingmuchattentiontomakingdatasetsavailablewhileoverlookingtheusers’need,
willingnessandabilitytousethesedata.However,howtomeasuretheuseandimpactofopendatais
stillinconclusive,partlyduetothescarcityofempiricalevidenceofthegeneratedvalue(Zuiderwijk
&Janssen,2014),andpartlytheappropriatemetricsforevaluatinguseandimpactinacomplicated
systemundervariedlocalcontexts(Bertotetal.,2012).
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2.1. Modes of Open Data
Opendataisalsoanumbrellatermwherespecificexamplesorinitiativesroutinelyincorporateawide
arrayofresources,involvediverseconfigurationsofactors,andachievevaryingdegreesofopenness.
Priorstudieshavearguedthattheconflationofopendatawithopengovernmentdataisproblematic
inthatitassumes“thekindsofdatathatmightbeusedtodeliveronthepromiseofopendatawillbe
heldbygovernments”andignoresimportantdifferencesbetweendevelopedanddevelopingcountry
contextsasoverlookstheroleofcitizens,businesses,andothernon-governmentalactors(Davies
&Perini,2016).Opengovernmentdata(OGD)representsanimportantmodeormanifestationof
opendatawithin thebroaderopendata framework,and iscenteredonauthoritative information
collected,stored,andsharedbygovernmententitiesactingunilaterallyorinconcertwithotheractors
(e.g.,nonprofitorganizations,corporations).Inadditiontoopendataprovidedbygovernment,the
volumeofvolunteeredgeographicinformation(VGI)thatisbeingproducedby“citizensensors”
(Goodchild,2007)andcontributedtorepositorieslikeOpenStreetMaphasrapidlyincreased,fueled
bytheproliferationofGPS-enabledmobilephone(Neis&Zielstra,2014).ArecentstudybyMeijer
andPotjer(2018)documentstherangeofactorsasintermediariesinvolvedinthecreationanduse
ofcitizen-generateddatatoinformandserveasacheckonpublicpolicyandgovernance.Academic
studiesoftenyielddata,andthereareincreasingcallsforopeningtheseresourcestootherresearchers
andthepublic(Molloy,2011;Gewin,2016),withindependentverificationandreproductionofresults
seenasenhancingtherigorandreliabilityofscientificfindings.Stillothertypesofopendataare
generatedthroughpublic-privatepartnerships(Sushaetal.,2017)similartothatofferedbyGoogle’s
Wazenavigationapptocitiesandtransitoperatorsaroundtheworld(Waze,2019).

Incontrasttodiversityinitssourcesandaims(e.g.,governmenttransparency,reproducibility
ofresearch),thegrowthofopendatahasfueledconvergenceinthetoolsandinfrastructureused
foritsstorageanddissemination.Public-facingdataportalsareincreasinglycommonamonglocal
governments, evidenced by a crowdsourced list of portals maintained by the Open Knowledge
Foundation(2019).IntheUnitedStates,proprietaryoptionslikeSocrataandESRI’sArcGISPortaland
theopen-sourceCKANarethemostcommonlyusedplatformsfortheprovisionofopengovernment
data,whichcanbeattributedtofactorslikefamiliarityinthecaseofESRIproducts,easeofusefor
Socrata,orcostconsiderationswithCKAN.Thepracticalaspectsofopengovernmentdatahave
alsoledtoestablishmentofdatastandardssuchastheGeneralTransitFeedSpecification(GTFS)
andtheGeneralBikeshareFeedSpecification(GBFS),whichfacilitatethedevelopmentofappsthat
canleveragereal-timeinformationrelatedtothesetomodesoftransportation(Zack,2019).Another
exampleisOpen311,whichprovidesacommonframeworkforstoringandsharingdatarelatedto
non-emergencycallsplacedtocitygovernmentforservicesorinformation(Nalchigar&Fox,2018).

2.2. Challenges for Municipal OGD Initiatives
IntheUnitedStates,muchofthefoundationforopengovernmentdatawaslaidatthefederallevel
bytheObamaAdministrationwiththeimplementationofmeasuresdesignedtomakegovernment
moretransparent,participatory,andcollaborative(McDermott,2010).Manyoftheseprovisionswere
adoptedbylocalgovernments,includingtheestablishmentofclearstandardsforthecollectionand
sharingofinformationonpublic-facingwebsitesandportals,buttherearealsoimportantdifferences
inopengovernmentdatainitiativesatthecityversusnationallevel.Thenatureoftheinformation
collectedbylocalgovernmentsisdifferent,withahigherdegreeofgranularityandasaresult,more
obviousopportunitiestoengagequestionsofprivacy(e.g.,mappingofreportedcrimes,identities
ofpropertyowners,etc.).Lourenço(2015)offersaseriesofcriteriaforevaluatinghowwellopen
government data portals advance transparency aims and uses this list to evaluate seven portals
maintained by national governments. The author concludes that “the structure and organization
ofopengovernmentportalsisnotsuitabletosupporttransparencyforaccountability”anddonot
adequatelyengagethequestionofwhatdatashouldbereportedormadeavailable(Lourenço,2015,p.
331).Mergeletal.(2018)reviewedopendatapoliciesforcitiesintheU.S.andconductedinterviews
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with15citymanagerstoevaluatetheachievementofthestatedaimsofthosepoliciesandconclude
thatthe“vastmajorityofU.S.citiesincludedinourstudyengageinproductinnovations,onlyvery
fewseektointentionallydevelopinternalprocessinnovations”(p.629).Eachofthesepriorstudies
suggeststhatthereisadisconnectbetweentherangeofpurportedbenefitsofopengovernmentdata
andexistingevidencethatthosepositiveimpactsarecurrentlybeingrealized.Inadditiontoaclear
leadershiproleforlargercities,thewaythatlocalgovernmentsapproachthetaskofmanagingopen
datainitiativesalsovaries.Whilemoststudiesconcludethatopengovernmentdatainitiativesatthe
locallevelhavenotyetdeliveredonthemoreambitiousgoalsthataretypicallyusedtoframeand
justifytheseefforts(NorrisandReddick,2012),otherresearcharguesthatithasdemonstratedthe
potentialtocatalyzecivicengagementandtoserveasabasisforadvocacybycreatingnewaudiences
andactors(Kassen,2013;Meijer&Potjer,2018;Wilson&Chakraborty,2019)within theopen
governmentdataecosystem(Dawesetal.,2016).

2.3. Governance of Open Government Data
Scholars have reached consensus on the need for changes in how the public sector views and
managesopendatainthefuture.Blauer(2018)arguesthatcitiesmustbeginthinkingaboutdataas
“anenterpriseasset”andunderstandthatopendatathataresharedwiththepublicrepresentonly
oneelementofwhatshouldbealargerandmorecomprehensivedatagovernancestrategy(p.157).
Whilesomelocalgovernmentshaveadoptedan“openbydefault”orientationwhereallinformation
that isnot subject to legalprotectionsor isnotdeemedsensitive fromaprivacy standpoint, are
collectedandmaintainedforeventualpublication,otherjurisdictionshavenotyetfullymadethis
culturalandmanagerialshift.Welchetal.(2016)hypothesizethat“coercion,persuasion,technical
managementcapacity,andtechnicalengagementcapacity”arethemostimportantdeterminantsof
localgovernmentdatasharinganduseresponsesfromasurveyof2,500citymanagersintheUnited
Statestoexploretheireffects.Whiletheexistingofformaldatasharingpolicieswerenotfoundtobe
usefulpredictorsofactualdatasharing,theauthorsconcludethatbycultivatingthe“humancapital
andtechnicalinfrastructureneededtorespondtodatasharingdemands”(p.400),localgovernments
maybeabletobetteraligntheneedsofindividualdepartmentsoragencieswiththebroaderaims
ofopengovernmentdatainitiatives.Abroaderinterpretationofdatagovernancethatincludesnot
onlyregulatoryprovisions,butalsoengagestargetusergroupswithinandoutsidegovernmentisalso
important.Inordertoachievethesegoals,localgovernmentmustplaymultiplerolewithintheopen
governmentdataecosystem.Forexample,localgovernmentisexpectedtoserveasacatalystfordata
useandreuse,(Zuiderwijk&Janssen,2014)andasasophisticateddataanalystanddataconsumer
(Chuietal.,2014),inadditiontoitsroleasadataprovider.Technologicaladvancementshavemade
co-productiondefinedasanenvironmentwhere“governmenttreatsthepublicnotascustomersbut
aspartners”inthedeliveryofpublicservices(Linders,2013)morefeasible.Thisparadigmshift
willcreate“feedbackloopsinwhichthegovernmentcanlearnfromthepublic”(Janssenetal.,2012,
p.259)allowingcitiestobemoreresponsivetotheneedsofitscitizens(Goldsmith&Crawford,
2014),whilehelpingtoclose“thelargegapbetweenthepromisesofopendataandwhatisactually
realized”(Janssenetal.,2012,p.266).

3. RELATED wORK

Anumberofrecentstudiesattempttoevaluatetheperformanceofmunicipalopendataportalsin
termsofwhethertheircontentandfeaturesalignwithandadvancekeyopendataprinciples(Thorsby
etal.,2017),encourageuserinteractionandengagement(Chatfield&Reddick,2017;Zhu&Freeman,
2019),andmaintainhigh-qualitydataproducts(Ozmen-Ertekin&Ozbay,2012).Mostofthesestudies
focusonthesupplysideoftheopengovernmentdataecosystem,analyzingthekindsofdatasets
providedandthefunctionalityavailabletousersoftheportal,basedonamanualevaluationofthe
website.Empiricalstudiesthatdocumentthesecharacteristicsandcontrastobservedtrendswithin



International Journal of E-Planning Research
Volume 9 • Issue 4 • October-December 2020

5

thestatedaimsandassertedbenefitsofopengovernmentdatainitiativesdeepenourunderstanding
throughcritique.Forexample,Nahonetal.(2015)evaluatedOGDinitiativesof16U.S.citiesusing
metadatafrompublic-facingportalsmaintainedusingapopularthird-partysoftwareplatform.Fields
inthemetadataofferinsightintohowcitiesinthesampleselectandcategorizetheirdatasets,and
informationonhowoftenandhowregularlythecitiesupdateeachdatasetshedssomelightonspecific
prioritiesandtheoverallcommitmenttomunicipalopendata.AnearlierstudybyUbaldi(2013)
proposedalargersetofmetricsforassessingOGDinitiativesincludingdemand(e.g.,numberof
viewsanddownloadsperday),andre-use(e.g.,numberofappsdevelopedwiththedata)toclosethe
knowledgegapbetweendataprovisionanditsvaluecreationpotential.Asapplicationprogramming
interfaces(APIs)becomemorewidelyavailableandmoreuser-friendly,akeytechnicalbarrierto
moredetailedandsystematicanalysisofopendatarepositoriesisremoved.

Methodsforcomparingandbenchmarkingopendataachievements typicallyrelyongeneric
assessmentframeworksdevelopedbyresearchers.Themajorityoftheseframeworksaredeveloped
andappliedatthenationallevel,includingOpenDataBarometer(OpenDataBarometer,2016),Data
OpennessIndicator(Bogdanović-Dinićetal.,2014),OpenDataIndex(OpenKnowledgeFoundation),
andOpenDataPortalrequirement(Lourenço,2015),withlessfocusonthespecificprioritiesand
needsoflocalgovernments.Atthelocallevel,previousstudieshaveproposedseveralevaluation
indiceswithavarietyofaimsandstrengths.ArecentstudybyZhuandFreeman(2019)compared
the user-interaction features of 34 municipal open government portals based on a standardized
scoringframeworkandnotedthatacommonlimitationofcross-sectionalcomparisonsisdifficulties
inunderstandingandaccountingfordifferenceinthecontext-specificexperienceoflocalusersof
OGDwithinandacrosscities.Thispointechoesearlierresearchthatconcludedunderstanding“why
citiesgravitatetowardonetypeofOGDbehaviororanotherwouldrequireanuancedanalysisofthe
socioeconomicandpoliticalcontextwithinwhichOGDpoliciesareadopted,aswellasanassessment
ofhowtheuseofOGDbyindividuals,organizations,orbusinessesaffectsthecity’scommitmentto
itsOGDpolicy”(Nahonetal.,2015,p.129).Toaddressthisgap,weextendtheevaluationofOGD
initiativestoincludeaconsiderationofhowthetypeofactionuponmunicipalOGDinitiativesare
based(e.g.,ordinance,executiveorder,opendatapolicy)mayinfluencehowtheseeffortsunfold.

Studies that explore the determinants of where open government data initiatives are being
implementedandhowtheyarebeinggovernedhaveyieldedinconsistentresults,whichinvitesfurther
research.Forexample,populationsizeiscommonlyidentifiedasacriticalfactorontheopenness
ofgovernmentdata(Thorsbyetal.,2017)asitisbelievedtobepositivelyrelatedtothefinancial
resourcesdevotedtoOGDinitiatives,datademandfromcitizens,andthetechnicalcapabilitiesoflocal
governmentstaff,yetithaslowerexplanatorypowerinstudiesconductedoutsidetheU.S.(Wangetal.,
2018).Arecentstudy(Riggsetal.,2019)concludedthatlargercitiesaremorelikelytohaveanopen
datarepository,whileonly28percentofthefullsampleofcitiesconsidered(N=602)did,perhaps
underscoringthefinancialcostsandinfrastructurerequirementsofopendatainitiatives(Johnsonet
al.,2017).Thepresenceofopendatapolicyisalsoafactorwithconceptualimportanceandthathas
beenthesubjectofstudy.ChatfieldandReddick(2017)examinedtheeffectofpolicyintensitywith
respecttopromotingmeaningfulopendataportalservicesin20largecitiesinAustralia.Theauthors
consider“externalgoals-focusedpolicies”whichtendtotargetenhancementofcitizenengagement
andcreatingpublicbenefit,incontrasttolow-intensity,“internalgoals-focusedpolicies”thataimat
enhancinggovernmenttransparencyandefficiency.Thestudyfoundthatcitieswithhigh-intensity
opendatapoliciesexperiencedalargerincreaseinthenumberofdatasetsreleasedontheirportals
overatwo-yearperiod.Thisalignswiththecommonunderstandingthatopendatapoliciespromote
theimplementationofOGDinitiativesbyprovidingguidanceondatasharingandbybuildingtrust
withthepublic.However,empiricalstudieslikethistypicallycoversasmallfractionofcitiesengaging
inopendatainitiativesandthereisaneedforresearchthatinvolveslargerdatasamplesandclearer
policyhierarchiesinordertoadvanceourunderstandingofOGDinitiativesandthelocallevel.
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4. DATA AND METHODS

WerelyprimarilyondatacollectedthroughAPIstocharacterizethecontentsofmunicipalopendata
portalsinoursample.Informationontheregulatoryframework(e.g.,isthereanopendatapolicy)
ofeachpublic-facingdatarepositoryconsideredhasbeencompiledandisusedtoexploretheextent
towhichthemodeofleadershipmattersinshapingopengovernmentdataincities.

4.1. Data Collection
Inordertoassessthecontentsofmunicipalopendataportals,wecreatedaseriesofRscriptsthat
sentqueriesorrequestsforinformationtotheAPIforthethreemostcommonopendatarepository
platforms:Socrata,ComprehensiveKnowledgeArchiveNetwork(CKAN),andESRI’sArcGISOpen
Dataproduct(Xiaoetal.,2018).AsshowninFigure1,wefirstcollectedalistoflocalopendata
portalURLsfromvarioussources,includingtheSocrataDiscoveryAPI(Socrata,2019),CKAN
instancescensus(CKAN,2019),ArcGISOpenDataAPI(ESRI,2019),OpenKnowledgeFoundation’s
dataportals.orgservice,andthecitiessectionofthedata.govrepository.Weadoptedthisapproach
becausethereiscurrentlynosinglerepositoryorcentralizedsourcewithacompletelistoflocalopen
dataportalinformation(Xiaoetal.,2018;Zhu&Freeman,2019).Fromtheinitiallistingofallopen
dataportalsderivedfromtheaforementionedsources,weretained1thosesupportedorinitiatedby
municipalgovernmentsandresolvedduplicatedandbrokenportalURLs,yieldingaconvenience
sampleof129activemunicipalopendataportals(Figure2).

Since2009,over140localgovernmentshaveadoptedanofficialpolicyonopendata(Sunlight
Foundation,2018)andweobtainedasampleofmunicipalopendatapolicydocuments(OpenData
PolicyHub,2019)maintainedbytheOpenDataPolicyHuboftheSunlightFoundation.Policies
availablethroughthislibraryarecharacterizedaccordingtothelegalmeans(e.g.ordinance,executive
order)throughwhichtheywerecreatedandthedatewhentheywerepassedorsigned.

Table 1 presents a summary of the 129 repositories in this study, including the number of
portalsusingtheSocrata,CKANorArcGISOpenDataplatforms;thenumberofdatasetsonthe
portals;whetherthecityhasanopendatapolicy;andthecitypopulationtakenfromthe2013-2017
AmericanCommunitySurvey(ACS)5-yearEstimates.AlldatawerecollectedbetweenAugustand
September2019.

Figure 1. Overview of data collection and data elaboration procedures
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AsshowninTable1,theopen-sourceCKANplatform(CKAN,2019)comprisedthesmallest
percentageoftheoverallsample,butaveryhighproportionofcitiesusingthisplatforminthesample
alsohadaformalopendatapolicyinplace.Municipalitieswherethelevelofcommitmenttoopen
governmentdataishighenoughtosupportanopendatapolicy,mightalsofavoropen-sourcesoftware
aspartofanethosthatemphasizesdigitalfreedomandthedemocratizationofinformation(Sullivan,
2011).BecauseCKANisanopen-sourceplatform,supportisprovidedonavoluntarybasisthrough
itsusercommunity,unlessamunicipalitycontractswithaprivatecompanyforpaidsupport.Despite
thelackoflicensefeesforthesoftware,thetechnicaldemandsofdeployingandmaintainingCKAN
mayhelptoexplainwhyfullyproprietaryalternativeslikeArcGISOpenDataandSocrataarebetter
representedinthissample.

Next,asecondsetofqueriesweresenttotheplatform-specificAPIforeachofthecitiesinthe
sampletocollectmoredetailedinformationabouttherepositorycontentsandaboutspecificdatasets.
Fromtheresultsofthesequeries,weretrieveessentialinformationsuchastheformat,categories,and
keywordsassignedtothedatasetsavailableontheportaltosupportfurtheranalysisandtoanswerthe
researchquestionsarticulatedintheprecedingsection.Someofthesedataelements(e.g.,category)
arenotincludedorarestoredunderdifferentnamesduetotheheterogeneousmetadataschemasofthe
threemostcommonlyuseddatapublishingframeworks(Neumaieretal.,2016;Kubleretal.,2017).

Figure 2. Location of cities in the sample (N = 129)

Table 1. Municipal open data portals by platform (N = 129)

Platform Portals (#) Data Policy (%) Median Datasets Median Population

CKAN 14 85.7 127 310,061

ArcGISOpenData 43 62.8 88 230,964

Socrata 72 50.0 150 195,984

FullSample 129 58.9 108 214,778
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Toaddressthischallenge,weadaptedthedatasetharmonizationapproachofNeumaieretal.
(2016)tomapthespecificmetadatakeysofSocrataandCKANtoastandardizedsetofnames,then
derivedanequivalentmappingofArcGISmetadatakeysfromtheArcGISOpenDatadocumentation
asshowninTable2.

4.2. Analysis Overview
Theprimarygoalofthisstudyistobetterunderstandwhattypesofinformationarebeingprovided
onexistingdataportalsinU.S.citiesandhowtheseinitiativesarebeinggoverned.Inadditionto
providingempiricaldataabout thestatusof theOGDmovement inU.S.cities, this studyoffers
recommendationstohelplocalgovernmentsdesignandconductbenchmarkingactivities.Ouranalysis
proceedsintwosteps.First,wedocumentandanalyzethecurrentopendataprovisionbyindicators
availablefromthemetadatathatdifferentiatethecities’activitiesinreleasinggovernmentdata.We
thenexaminetheregulatoryactionsregardingopendatainitiativesindifferentcitiesandexplain
thevariationbetweencitiesthroughhypothesistestsandregressionanalysis.Wehypothesizethat
citieswithahighcommitmenttoopendatawillconsistentlypublishavarietyofgovernmentdata,
engageaudiencesfromwithinandoutsidegovernmentandfacilitatedatauseandreusethroughthe
designandmaintenanceoftheirpublic-facingportals.Aseriesofindicators—number,completeness,
formats,andvarietyofdatasets—derivedfromthesecondroundofautomatedAPIqueries(Figure
1)areusedtotestthesehypothesesinaregressionmodelingframework.

Thenumberofavailabledatasetsisanimportantindicatorbecausetheamountofdatapublished
ontheportalinmanycasesreflectstheextentthecityiswillingandabletoshareinformation.Thisis
especiallytrueformorematureopengovernmentdatainitiatives(i.e.,thosethathavebeeninoperation
forseveralyears),whereenoughtimehaspassedtoallowresourcestobeallocatedandfortechnical
hurdlestobeovercome.Weevaluatethecompletenessofthedataprovidedbyassessingtheprovision
ofattributesthatenableuserstodiscoverindividualdatasetsandunderstandwhatisbeingprovided
(e.g.,categories,tags)aswellasattributesthatarenecessaryfordatauseandreuse(e.g.,description,
spatialreference,contactinformation).Theformatinwhichopendataareprovidedisconsequentialin
thatmanyformatspresupposeaspecificsoftwareinordertoaccessandusetheunderlyinginformation.
However,thereismorethanonewaytodefinewhatopenmeansinthecontextofadataformat.For
example,opendataarebydefinitionprovidedinamachine-readableformat,whichincludesbutisnot
limitedto,xls, csv, rdf, wms, kml, shp, geojsonandxml(Neumaieretal.,2016).Pushingbeyondthe
machine-readablecriterion,the5-stardataformatschema(5-StarOpenData,2015)alsoconsidersto
whatextentdataarediscoverableandlinkedontheweb.Giventhatopendataportalsexhibitsome
degreeofstandardizationbyvirtueofthedominanceoftheSocrata,CKAN,andESRIplatforms,

Table 2. Reconciling metadata keys across platforms

Dataset Attribute Socrata CKAN ArcGIS

Name resource.name title title

Category classification.domain_
category groups —

Tag classification.domain_tags tags keyword

Description resource.description notes description

Data format resource.type resource$format distribution$format

Contributor resource.attribution organization.title publisher.source

Last update resource.updatedAt resource$last_modified modified
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thoseconsideredinoursampleareperformingwellinprovidingdownloadableandmachine-readable
datatousers.Asaresult,wefocusmoreonthevarietyofdataformatsavailableontherepositories
thatincludebothmachine-readabledataforcivic-mindeddeveloperstobuildproductsandcultivate
valuesaroundthem,andvisualization,datastories(narrative),andmappingthatremovetechnical
demandsfornon-technicalusers.Thebreadthofdatamadeavailabletothepublicismeasuredby
counting the formalcategoriesspecifiedon theportal (Nahonetal.,2015),butproxies like this
cannotaddressthequestionofwhethertheinformationprovidedbythegovernmentisactuallythe
kindofinformationthatpeopleneed(OpenDataBarometer,2016).Westandardizetheformaldata
categoriesinthesamplebasedontheirsemanticfeaturesasameansofcharacterizingthemostcommon
domainsandissuesaddressedbymunicipalopendataofferings.Whileweadaptedourprocedures
fromThorsbyetal.(2017)andNahonetal.(2015)whoperformedsimilarre-categorizationintheir
research,thequestionofhowtoclusterdatacategoriesacrossplatformsandwhichkeywordsalign
withwhichgroupinglargelydependsontheanalysts’judgement.Ourapproachbeganbyusingthe
stringdistpackagesinR(VanderLoo,2014)toformcoarsegroupings,thenwemanuallyreviewed
andeditedtheresultstoyield18datacategoriestoserveasaconsistenttaxonomyofmunicipalopen
data—Government;Public Safety;City Services;Planning and Regulation;Transportation;Finance;
Community;Education;Geographic Information;Infrastructure;Environment; Health; Economy; 
Housing; Recreation; Business; Arts, Culture and History;andOther.Wefurtherhypothesizethat
theexistenceofformallegislationandexecutiveleadershipareimportantindicatorsoftheextentand
natureofopengovernmentdataprovisionatthelocallevel.Whiletheadoptionofanopendatapolicy
andothernon-bindingresolutionshavesymbolicvalue,weexpectthatthesegesturesarelesslikely
toprovidethedetailedguidance,allocatenecessaryfunds,andestablishinstitutionalinfrastructure
necessarytosustainmunicipalopendatainitiatives.Inordertoexplorethisrelationship,weaggregate
theover30typesofregulatoryactionsrelatedtoopengovernmentdataprovisioninoursampleto
sixcategories,withhigherlevelsindicatingamoreformalandenforceablecommitment—Laws and 
Ordinances; Executive Orders/Directives; Memorandums; Resolutions; Policies and Procedures;
Other Policy Statements.

5. RESULTS

Thecentralresearchquestionsfocusoncharacterizingthecontentsandstructureofpublic-facing
opendatarepositoriesmaintainedby129U.S.citiesinthestudysample.Theresultsofouranalyses
presentedhereareorganizedbythenumber,completeness,formats,andvarietyindicatorsdescribed
intheprecedingsection.

5.1. Number of Datasets
Using theapproachoutlined inFigure1,weobtaineddataon36,973datasetsacrossall129
public-facingportalsconsidered.Thenumberofavailabledatasetsvariesgreatlyrangingfrom
five(Mesquite,TX) to3,642(KansasCity,MO),withamedianof108,ameanof286,and
standarddeviationof543.Mostofthecitiesinthesample(89percent)publishlessthan500
datasetsontheirportals,whichsuggeststhatafewoutliersprovideamuchlargernumberof
datasets.Table3summarizestheaveragenumberofdatasetsbycitysize,region,andwhether
thecityhasanopendatapolicy.

Thenumberofdatasetsprovidedhasamoderatepositivecorrelationwithcitypopulation(r=
0.509,n=129,p<0.001)andasignificantdifference(t=3.354,p=0.001)intheaveragenumber
ofdatasetsforcitieswithopendatapolicies(mean=402)andcitieswithoutanopendatapolicy
(mean=127).Therearealsonotableregionaldifferences,withasmallnumberofcitieslocatedin
theNortheastpublishingthelargestamountofopendata,onaverage.
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5.2. Completeness of Datasets
Categorieshelpuserstodiscoverpotentiallyusefulinformationbynarrowingtheirsearchtoa
subsetofthetotaldatasetsavailableontherepositorythathavebeenassignedtooneormore
asmallnumberofsubstantivegroups.Tagsareamoreflexiblewaytodocumentanddescribe
the contents of a dataset and as a result, tend to be more numerous and specific. Despite
the efforts of dominantplatforms likeSocrata to standardize and simplify thehosting and
distributionofopendata,wefoundthatnotalldatasetsontherepositoriesstudiedhadbeen
assignedtocategoriesortaggedwithkeywords(Table4).Wealsofoundkeydifferencesin

Table 3. Number of datasets by population, region, and policy adoption (N=129)

Number of Cities Mean Datasets

Population

<100,000 25 96

<450,000 77 176

>=450,000 27 778

Region

Midwest 22 370

Northeast 14 478

South 46 290

West 47 187

OpenDataPolicy

NoPolicy 54 127

WithPolicy 75 402

Table 4. Dataset completeness by population, region, and policy adoption (N=129)

Number of 
Cities

Categorized 
Datasets (%)

Tagged Datasets 
(%)

Datasets With 
Description (%)

Datasets With 
Category, Tag, 
Description (%)

Population

< 100,000 25 84.2 70.8 78.5 59.9

< 450,000 77 83.1 71.3 76.3 57.5

>= 450,000 27 82.6 67.0 86.0 60.8

Region

Midwest 22 83.2 76.1 83.2 66.5

Northeast 14 82.9 75.7 89.0 63.5

South 46 81.6 66.6 75.6 55.3

West 47 84.8 69.7 76.8 56.8

Open Data 
Policy

No Policy 54 81.1 64.9 70.2 52.8

With Policy 75 84.7 74.2 84.9 62.9



International Journal of E-Planning Research
Volume 9 • Issue 4 • October-December 2020

11

theuseofcategoriesandtagsacrossplatforms.Forexample,datasetshostedonArcGISOpen
Dataportalsonlyhavetags(keywords)assigned,butthosewhobuildandmaintainthesesites
customizethelistofcategoriesencounteredbyusersattheentrypagetonavigatebyusing
certaintagsasquerykeywords.SocrataandCKANseparatetheuseofthecategoriesandtags
bylimitingthenumberofcategoriesassignedtoeachdatasettoonebutallowingmultipletags
anditshouldbenotedthatneitheroftheseisamandatoryfield.Surprisingly,descriptionsof
thedatasetarealsonotarequiredcomponentforhostingdataoneitherofthethreeplatforms,
butprovidingguidanceonhowtounderstand,access,andusethedataprovidedisessentialto
involvingcitizensandrealizingmanyofthebroaderaimsofopengovernmentdatainitiatives
(Ruijeretal.,2017;Zuiderwijketal.,2018).

Onaverage,60percentofdatasetsareprovidedwithcategories,tags,anddescriptions.This
isclearlyanarea thatshouldbe targetedfor improvementgiven thatprovidingdiscoverableand
documented data is among the fundamental tenets of OGD (Sunlight Foundation, 2014) and is
importantformakingthedatauseful(OpenGovernmentWorkingGroup,2013).Thecompleteness
of tagsissignificantlylowerthanthatofcategoriesordescriptions,possiblyduetolesspriority
giventotaggingthedatasets.However,thereisnostatisticallysignificantdifferenceacrosscities
with differing populations, those located in different regions, or with varying open data policy
frameworkswithrespecttohowcomprehensivelycitiespopulatethethreerepositoryattributes.This
isaninterestingfindingbecauseitsuggeststhatthelevelofdocumentationthedatareceivebefore
publicationismorelikelydrivenbyjudgementratherthanbyasystematicdatamanagementprocess
orbytheneedsofexternalusers.

5.3. Data Formats
Adefiningcharacteristicofopendataisthattheyareprovidedinamachine-readableformat,which
allowsusers toperformtheirownanalysesandvisualizationswithoutadditionalandoftentime-
consumingprocessing(Neumaieretal.,2016).Therearealsonotabledifferencesinhowthethree
mostcommonopendataplatformsstoreandcategorizedatabasedontheirformat.CKANlistsall
downloadableresourcesinvariousformatsforeachdataset,rangingfromconventional(e.g.,.pdf.
.xls),toproprietary(e.g.,.gdb),toproprietarybutopen(e.g.,.shp,.zip),tostrictlynon-proprietary
formats(e.g.,.csv,.json,.xml).Socrataintegratesmanyofthesebasicdataformatstocreatenewdata
formatsuniquetotheplatformwithnameslike“dataset”,“map”,“story”,and“file”,inadditionto
offermechanismsforexportanddownloadofmanyresources.TheSocrata“dataset”formatisinmost
casesmachine-processabletabulardata,the“file”and“document”formatsrepresentconventional
formats(e.g.,.pdf..xls),while“map”,“chart”,“story”and“datalens”aredynamicvisualizationsor
dataanalyticsprovideddirectlyonthedataportal.Theoften-citedassertionthatopengovernment
datainitiativescanfacilitatepublicengagementanddemocraticgovernance(Evans&Campos,2013;
Attardetal.,2015),providingdatainavarietyofformatsreflectsanawarenessofandsensitivitytothe
needsofdifferentaudiencesandusergroups.Forexample,geospatialdataformatslikegeoJSONand
shapefilescatertotheneedsofuserswiththetechnicalproficiencyandsoftwarenecessarytocreate
maps,whileplatform-basedvisualizationsallownon-technologiststoexplorespatialrelationships
immediatelyandwithoutventuringbeyondtheirwebbrowsers.

Inordertomoreeasilycomparecontentsofdatarepositoriesinoursampleandtobetterunderstand
thediversityofdataformatsprovidedbyeachcity,wecalculateanentropymeasurethatquantifies
thisvariety.OurentropyindexisbasedontheShannonDiversityIndex(Shannon,1948)whichhas
beenusedtomeasuremixingoflanduses(Cervero&Kockelman,1997;Soria-Laraetal.,2016),
amongotherplanningapplications:

Entropy p ln p
i

n

i i
= − ( )∑  (1)
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In(1), p
i
istheproportionofdatasetsprovidedineachformatandn isthenumberofunique

formatsthatwefoundoneachdatarepository.Thevalueofentropyindexvariesbetween0fortotal
concentrationononedataformat,and ln n( ) fortotaldispersionacrosstheformatrepresentedon
theportal. Prior studies have alsoused a relative entropy measure (Sarvestani et al., 2011) that
normalizestheabsoluteentropyvaluetoascalefrom0to1bythenumberofvariables.However,
wewanttoaccountfortheinfluenceofthenumberofdataformatsinusesothatinTable5,cities
withhigherentropyvaluespresentbothabroaderarrayofdataformatsandamoreevendistribution
acrossthosedataformats.

Forthisportionoftheanalysis,weonlyconsideredcitiesusingtheSocrataandCKANplatforms
becausedataproductsavailableontheESRIArcGISOpenDataplatformaremorespecializedand
arestoredinauniformgeodatabaseformatwithnovariationamongrepositoriesthatuseit.Themean
andstandarddeviationofentropyindexvalueacross86citiesinthisconstrainedsampleare1.31and
0.46,withthehighestvalue(2.36)observedinPhiladelphia,PA.

5.4. Data Variety
Atotalof356uniquedatasetcategorieswereidentifiedintherawdatacompiledbyqueryingthe
SocrataandCKANplatformAPIs.WeagainexcludeddatarepositoriesbuiltonESRI’sArcGIS
OpenDatabecausethereisnoattributeequivalenttocategoryassociatedwitheachdataset(Xiaoet
al.,2018).Inourconstrainedsampleof86cities,thetotalnumberofdatasetcategoriesusedwithin
agivenrepositoryrangesfromone(multiplecities)to61(KansasCity,MO)withsixasthemedian
numberofcategories.Mostcitiesinthesampleorganizetheirdatasetsintofourtoeightcategories,
whileabout26percentofthecitiespresentmorethantencategories.Wefirstorganizedtheinitial
356uniquedatasetcategories into18subjectgroups.Next,wecalculated the frequencyof their
appearance,thenumberofdatasetsthatfellwithineachgroup,andtherelativesizeofeachgroup
measuredasapercentageofalldatasetsprovidedacrossall86datarepositoriesconsidered(Table6).

The four largest subject groups (Government, Public Safety, City Services, and Finance)
encompassoverone-halfof the totaldatasets availablewithinour sample andwithin these four

Table 5. Data format entropy by population, region, and policy adoption (Socrata and CKAN platforms, N = 86)

Cities (#) Data Formats (#) Data Format Entropy

Population

<100,000 18 5 1.23

<450,000 47 7 1.34

>=450,000 21 10 1.33

Region

Midwest 13 8 1.34

Northeast 12 11 1.53

South 29 6 1.22

West 32 7 1.30

OpenDataPolicy

NoPolicy 38 5 1.14

WithPolicy 48 9 1.40
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subjectgroups,informationrelatedtogovernmentadministration(e.g.,budgetingandperformance
metrics),crimeandsafety,andcityservices(e.g.,311servicerequests,buildingpermits,powerand
watersupply,andrecycling)werethemostlikelytobeprovided.

Weagainfocusonthediversityofcategoriesofferedbyeachcityandusetheentropymeasure
(1)toquantifysubjectgroupvarieties.Here,the p

i
in(1)istheproportionofdatasetswithin

eachsubjectgroupand n  is thenumberofsubjectgroupspresentonacity’sdataportal.A
higherentropyindexvalueindicatesgreaterdiversityinthecategoriesofdatasetsavailableon
public-facingportalsthatcoverawiderarrayoflocalgovernmentdomainsandthatpotentially
catertotheneedsandinterestsofmoreavariedusercommunity.Themeanandstandarddeviation
ofthisentropyvalueinourconstrainedsampleare1.30and0.64,withthehighestvalue(2.40)
observedinPhiladelphia,PA.Multiplecitiesinthesamplehaveentropyindexvaluescloseto
zero,andinthesecasesthedatasets theyhaveprovidedcanberepresentedusingoneor two
subjectgroups(Table7).Citieswithformalopendatapoliciesshowsignificantlyhigherentropy
values(t=3.946,p<0.001)andnumberofsubjectgroups(t=4.611,p<0.001)thanthose
withoutopendata-relatedregulations.

Table 6. Descriptive statistics for subject groups (Socrata and CKAN platforms, N = 86)

Subject Groups Example Categories Data 
Portals (#)

Datasets 
(#) Percent

Government Government,Governance,CityAdministration,
Enforcement 74 3980 17.29

Public Safety PublicSafety,Police,Crime,Safety 66 3488 15.15

City Services 311,CityServices,OpenData,Utilities,PublicWorks 67 2544 11.05

Finance BudgetandFinance,Expenditures 56 1718 7.46

Planning and 
Regulation

Planning,LandUse,ZoningCode,Property,Quality
ofLife 33 1574 6.84

  Community Community,SocialServices 38 1467 6.37

Transportation Transportation,VisionZero,Parking 40 1325 5.75

Education Education,Education/Youth 18 1104 4.79

Geographic
Information Map,Geodata,Boundaries,GIS 25 1058 4.60

Housing HousingandDevelopment 15 769 3.34

  Others 60 736 3.20

Environment Environment,Energy,HealthyandSustainable
Environment 32 637 2.77

Economy Economy,EconomyandWorkforce 39 593 2.58

Health Health,PublicHealth 20 565 2.45

Infrastructure Infrastructure 23 545 2.37

Recreation ParksandRecreation 22 453 1.97

Business Business 18 259 1.12

Arts, Culture, and
History ArtsandCulture,HistoricPreservation 15 209 0.91

  Total — — 23,024 100
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5.5. Regulatory Context
WhiletherearesomesimilaritiesinthewaythatOGDinitiativeshaveevolvedintheU.S.atthe
national,state,and local levels,citiesandother localgovernmentsenjoyconsiderable flexibility
inhowtheystructureandmanagetheseefforts.Thisisdueinlargeparttothefederalistsystemof
governmentandthetraditionofstatesdelegatingsignificantauthoritytolocalgovernmentstogovern
themselves.Only75ofthe129U.S.citiesinoursamplehaveformalizedtheircommitmenttoopening
governmentdatathroughlegislation,executiveorders,officialresolutions,orpolicies.Further,nearly
two-thirds(48)ofthosecitiesthathavetakenthesestepsusetheSocrataandCKANplatforms,while
theremainder(27)haveoptedforESRI’sArcGISOpenDataplatform.Citiesinoursamplehave
followeddifferentpathswithrespecttodevelopingthegoverningoftheiropendatainitiatives.For
example,NewYorkCitypassedanopendatalawin2012thatdirectedallcitydepartmentstopublish
alldatawithinoneyearusingopenstandards(NewYorkCityCouncil,2012).Incontrast,someof
theearliestopendatapolicyadoptersincludingChicago,IL,Philadelphia,PAandLosAngeles,CA
launched theiropendataportals throughexecutiveorders rather than legislativeactionandbuilt
momentumunderstrongseniorleadership.Forexample,the2012executiveorderissuedinChicago
appointeddedicatedstafftoleadthedevelopmentofopendatapoliciesandrequiredallappropriate
datasetsandassociatedmetadatatobemadeavailableonline“totheextentpracticable”(Cityof
Chicago,2012).Formalresolutionshavealsobeenusedtodirecttheregularandproactivesharing
ofgovernmentdatawithcitizensandotherportalusers.TheCityofOaklandstarteditsopendata
effortsmuchearlier,butits2013opendataresolution2formalizedthoseefforts(CityofOakland,
2013).Opendataregulationscantakemanyformsincludingadministrativeandinternalpolicies,
as inthecaseofHouston,TX,Sacramento,CA,andDurham,NC.Different typesofregulatory
actionsvaryingravity(e.g.,thebindingpoweroflegislationisstrongerthanplansandprocedures),
intensity(e.g.,executiveordersoftentimesrequirecertaintaskstobecompletedwithinamaximum
timeframe),andenforcementguidance(e.g.,contentsdetailingthescope,budget,implementation,and
monitoringenablesustainedenforcementofopengovernmentinitiatives),whichmaycontributetonot
onlyvariationindata-sharingpractices,butultimatelyinthecontentprovidedviapublic-facingdata
repositories.Inadditiontothesetypesofregulatoryactions,wealsoconsiderthecumulativeyears
elapsedsincethefirstopendata-relatedpolicywasadoptedinthecityasanimportantaspectofits
opendataregulatorycontext.Discussionandprovisionofopendatapoliciesoverlongerperiodsof

Table 7. Data variety entropy by population, region, and policy adoption (Socrata and CKAN platforms, N = 86)

Cities (#) Subject Groups (#) Variety Entropy

Population

< 100,000 18 5 1.12

< 450,000 47 6 1.25

>= 450,000 21 8 1.55

Region

Midwest 13 6 1.34

Northeast 12 7 1.54

South 29 8 1.19

West 32 6 1.28

Open Data Policy

No Policy 38 4 1.01

With Policy 48 7 1.52
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timeshouldallowforfeedbackandcontributionsfrombothinsideandoutsideoflocalgovernment
toinfluencewhatisprovidedonopendataportals.

AsshowninTable8,thereappearstobearelationshipbetweenthenatureofregulatoryactions
takeninsupportofopengovernmentdataandwhichsubjectgroupsarethemostdominantinterms
ofrepresentationonthepublic-facingdatarepository.DatasetsaboutGovernment and Public Safety
appealingduring theearlydevelopment stageofOGD initiatives (i.e., inoperation for less than
twoyears)orthatareregulatedbynon-bindingpolicies,perhapsbecausethesedatasetsareeasyto
gatherfromstandardadministrativereportingroutines(e.g.,crimestatistics,buildingpermits,311
calls)orthatarealreadyavailableinstandardformats(e.g.,GTFS).Geospatialdata—includingcity
boundaries,zoningmaps,andpropertymaps—arealsoeasytoshareforthesecities,dueinpartto
thegrowingpopularityofdigitalarchivesandgeospatialanalysissoftware.Citieswithmoremature
OGDinitiativeshaveincludeddatasetsfromagrowingvarietyofsourcesandcontributorsincluding
publicschools,libraries,utilityproviders,andregionalplanningorganizations.

5.6. Regression and ANOVA
Inordertomorerigorouslyexploretheobserveddifferencesintheprovisionofmunicipalopendata,
weestimatelinearregressionandanalysisofvariance(ANOVA)modelstostatisticallyassessthe
influenceofconceptuallyimportantfactorsrelatedtotheopengovernmentdatainitiatives.Wefirst
testedtherelationshipbetweenthenumberofdatasetsprovidedandfourindependentvariables—
population,region,platformandtheexistenceofopendatapolicy—usingthefullsampleandordinary
leastsquares(OLS)regression.AsshowninTable9, theadjustedRsquaredvaluesuggeststhat
almostone-thirdofthevariationinthevolumeofdataprovidedisexplainedbythesefourfactors,
withpopulationexertingasignificantandpositiveinfluenceuponthenumberofdatasetavailable.
Thissupportspreviousfindingsthatpopulationsizeisthemostimportantconsiderationinpredicting
thenumberofdatasetsavailableonlocalgovernmentrepositories(Thorsbyetal.,2017).Theseresults
alsocorroborateourhypothesisthatthepublicdeclarationofanopendatapolicyspursdepartments

Table 8. Number, completeness, data format and data variety by regulatory context

All Platforms With Policy, N = 75 Socrata and CKAN Platforms With Policy, N = 48

Cities 
(#)

Datasets 
(#)

Datasets With 
Category/Tag, 

Description (%)

Cities 
(#)

Format 
Entropy

Variety 
Entropy Main Subject Groups

PolicyMaturity

>5Years 18 710 61.5 11 1.47 1.55 Government Education Planningand
Regulation

3-5Years 39 359 59.2 29 1.37 1.53 PublicSafety City
Services Government

<=2Years 18 186 72.4 8 1.40 1.45 Government Public
Safety

Geographic
Information

RegulatoryAction

Lawsand
Ordinances 12 748 72.1 8 1.43 1.75 Government Education CityServices

Executive
Orders/Directives 25 510 61.4 17 1.49 1.45 Planningand

Regulation
Public
Safety Finance

Resolutions 21 303 62.3 12 1.42 1.58 PublicSafety City
Services Government

Policiesand
Procedures 17 120 59.5 11 1.22 1.39 PublicSafety Geographic

Information Government
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withinlocalgovernmenttomoreregularlyandproactivelysharetheirdatawithcitizensandother
portalusers.

Next,weusedANOVA to examine the influenceof the same independentvariableson the
remainingindicators—completeness,formats,andvariety—usingaconstrainedsampleof86cities
duetotheaforementionedlackofconsistencybetweenESRI’sArcGISOpenDataplatformandthe
schemasusedbytheothertwoplatforms.Here,weusethenumberofdataformatsandthenumber
ofsubjectgroupstorepresentformatsandvariety,respectively.AsshowninTable10,population
measuredhereusingthreeranges(i.e.,lessthan100,000;between100,000and450,000,andmore
than450,000residents)mattersforallofthedependentvariablesconsidered.Thisisconsistentwith
priorresearchthathavenotedthefiscalrequirementsofopendataforlocalgovernments(Janssen
etal.,2012;Johnsonetal.,2017),butalsoreflectstherealitythatlargercitieshavenotonlygreater
financialresources,butarealsomorelikelytohavethetechnicalcapacityandexternalstakeholder
engagementneededtosustaintheseinitiatives(Wang&Feeney,2016).Significantregionaldifferences
werefoundonlywithrespecttothenumberofdataformatsrepresentedwithboththeSouthandWest
regionsscoringlowerthanNortheastregion,basedonTukeypost-hoctests(Tukey,1949).

Table 9. OLS regression results (Full sample, N = 129)

Est. Std. Error Beta Weight

Intercept 3.93 0.38*** 0.00

Population(100,000) 0.39 0.09*** 0.33

Region (Midwest Reference Category)

Northeast -0.03 0.34 -0.01

South -0.47 0.25 -0.19

West -0.49 0.25 -0.20

Platform (CKAN Reference Category)

ESRI 0.22 0.32 0.09

Socrata 0.86 0.30** 0.36

OpenDataPolicy 0.64 0.20** 0.26

AdjustedR2 0.29

MaximumVIF 1.28

Shapiro-Wilk 0.98(p=0.37)

Breusch-Pagan 13.50(p=0.06)

Note: The dependent variable is the natural log of total datasets available.
*p < 0.05. **p < 0.01. ***p < 0.001.

Table 10. ANOVA results (Socrata and CKAN platforms, N = 86)

Number Completeness Formats Variety

PopulationRange (2,78)=12.80*** (2,78)=0.95 (2,78)=7.46** (2,78)=6.45**

Region (3,78)=1.97 (3,78)=1.42 (3,78)=4.82** (3,78)=1.37

Platform (1,78)=5.78* (1,78)=0.18 (1,78)=23.35*** (1,78)=1.36

OpenDataPolicy (1,78)=4.56* (1,78)=0.15 (1,78)=0.73 (1,78)=7.15**

*p < 0.05. **p < 0.01. ***p < 0.001.
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Theplatformusedmatteredforthenumberofdatasetsprovidedaswellasthevarietyofdata
formatsrepresentedwithSocrata-baseddataportalsofferingmoredatasetsbutinanarrowerrange
offormatsthanCKAN-basedportals.Further,aformalcommitmenttoopendataintheformofan
officialpolicywasassociatedwithahighervolumeofdataaswellasgreatervarietyinthesubstance
ofthedatasetprovided(Table10).Thisfindingsuggeststhatattheveryleast,thereissymbolicvalue
inadoptinganofficialpolicythatmayenhancethedatapublishingprocessandincreasethepotential
forvalue-creationthroughopengovernmentdata.

Finally,wefocusonthe48citieswithopendatapoliciesthatalsouseSocrataorCKANplatforms
tofurtherexploretheinfluenceofpolicymaturityandregulatoryinstrumentsonnumber, completeness, 
formats,andvarietyusingtheANOVAapproachdescribedabove.AsshowninTable11,thereare
significantdifferencesbyregion,platform,andtypeofregulatoryactioninthenumberofdatasets
provided.CitieslocatedintheNortheastregionoftheUnitedStates,thoseusingtheSocrataplatform,
andsupportedbyaformalLaworOrdinancewereassociatedwithhigherdatasetprovisionrates.
Thisfurthersupportsourhypothesisthatstrongleadershipandexplicitsupportforopendatabylocal
governmenttranslatesintomoredatasetsandgreaterdiversityofcontentonanopendataplatform.

Therewere also significantdifferences in thevarietyofdata formatsusedonpublic-facing
repositorieswithCKAN-basedportalscontainingawiderrangeofdataformats,onaverage.

6. CONCLUSION

Thisarticlepresentstheresultsofamulti-facetedanalysisthatcharacterizesthelandscapeofmunicipal
opendataintheUnitedStates.Inadditiontodocumentingtheamountofdatabeingprovided,we
have also investigated how cities organize, document (e.g., metadata), store, and distribute data
throughtheinnovativeuseofAPIqueriestocollectinformationfrom129repositorieshostedon
eachofthethreeplatforms.Thefindingsofthisstudyincreaseourunderstandingofthecontentand
structureofpublic-facingdatarepositoriesandprovidesmoreempiricalevidencetoinformfuture
researchonopengovernmentdatainitiativesandtheirimpacts.Ourapproachmakesitpossibleto
makecomparisons acrossplatformsand tomonitor the evolutionof individual cities’opendata
provisionovertimeinasystematicandeven-handedway.Theindicatorsweemployedaretractable
withoutsacrificingthenuancenecessarytoserveasonesourceoffeedbackforthegovernanceof
municipalopengovernmentdatainitiativesandofferageneralizableframeworkforlocalgovernments
toengageinbenchmarkingactivities.Wealsoexaminedtheroleofregulatorycontextinfacilitating
opengovernmentdataprovisionatthemunicipallevel,whichhasbeenlessstudiedthanstateor
nationalopendatainitiatives(Thorsbyetal.,2017).Wefindthatpopulationsizeandtheexistence
ofregulatoryactionsthatadvanceopengovernmentvaluesexertapositiveinfluenceontheamount
andvarietyofdatasetsprovidedthroughmunicipalopendataportals.Inaddition,weconcludethat

Table 11. ANOVA results (Socrata and CKAN platforms with policy, N = 48)

Number Completeness Formats Variety

PopulationRange (2,36)=2.48 (2,36)=0.22 (2,36)=1.15 (2,36)=1.05

Region (3,36)=3.07* (3,36)=1.28 (3,36)=1.91 (3,36)=0.93

Platform (1,36)=11.52** (1,36)=0.40 (1,36)=7.58** (1,36)=0.003

PolicyAge(yrs) (2,36)=3.02 (2,36)=1.59 (2,36)=0.58 (2,36)=0.49

RegulatoryAction (3,36)=2.92* (3,36)=0.66 (3,36)=0.57 (3,36)=2.40

*p < 0.05. **p < 0.01. ***p < 0.001.
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whenlocalgovernmentsestablishlegallybindingobligationsofdata-sharing,theyaremorelikely
torealizeexpectedpolicyoutcomes.

Our findings have important implications for OGD provision and research. First, open data
provisionrequiresstrongandexplicitsupportfromgovernmentleaders,consistentwithpriorresearch
arguingthatbarriersto“trueopenness”ofopengovernmentdatamainlyexistinthewillingnessto
sharedataandresistancebornefromtherisksofprivacyviolationandlegalliability(Zuiderwijk&
Janssen,2014).Risingpoliticalpressurethatemphasizesanobligationtoopengovernmentdatamakes
iteasierforallactorstoparticipateandhelpstoensurethatnecessaryfinancialandhumanresources
aredevotedtotheOGDinitiatives.Second,moreattentionshouldbepaidtotheongoingrefinement
ofdatapublishingprocessesandprovisionsshouldbeincorporatedintobroaderOGDregulationsto
mandatereviewandimprovementastheneedsandtechnicalcapacityofusersevolves.Thecurrent
dominanceofthreedatarepositoryplatformsmakesiteasierforcitiestolearnfromeachother,but
thelackofresponseindatacompletenessandvarietytochangesinthepredictorsconsideredhere
aswellastheentropymeasuresusedinouranalysis,indicatestheriskofcitiessimplymimicking
theirpeersinresponsetothepressureofpublicizingtheirdata(Zuiderwijk&Janssen,2014).For
thisreason,itisimportantfordecision-makerstoconsiderthefoundationalaimofknowledgeco-
productioninopendatagovernance.Althoughlittleinformationisavailableatthisstageonwho
isusingthesedataandforwhatpurposes,providingmechanismsforuserstosuggestthatadataset
beopened,holdinghackathonsanddataliteracyprograms,andpursuingcloserrelationshipswith
nonprofitsarepotentialstrategiesforcultivatingdemandfordataresources.

Ourstudyalsohasseveral limitations thatshouldbenoted.First,wefocuson thenatureof
regulationratherthanthepolicycontent,whichmaynotfullyrepresentthevariationinthegoals,
scope,andvaluesthatdifferentpoliciesadvocatewithinthelocalcontextnorthespecificprovisions
thesepoliciescontain.Whetherthesepoliciesareeffectivelyimplementedisalsobeyondthescope
ofthisstudy.Questionsregardingthecharacteristicsofopendatadecision-makingcontextandpolicy
enforcementmaybefurtherinvestigatedthroughcasestudiesandinterviewswithstakeholdersboth
within andoutside localgovernment.Second,weemphasize certain attributesofopendata and
constrainoursampleinresponsetotheavailabilityofreliableandcomparableinformationaccessible
acrossplatforms.Forexample,checkingthecompletenessofcontactinformationattachedtoeach
datasetishelpfultoseewhetherthepublisheddatainvitefeedbackandsuggestionsfromusers,butit
canbefilledwithanameofanagencyoradefaultinput(e.g.,GISAdmin)onsomeplatformsrather
thanameaningfulcontactpersononothers,whichlimitsthepotentialformeaningfulcomparison.
Thereareotherchallengesininterpretingthemetadatafieldsfromdatarepositoriesthataredescribedin
furtherdetailbyXiaoetal.(2018).Lastly,ourquantitativeanalysismaynotfullyreflecttheunderlying
causesofthevariationofdataprovisionanditislikelythatthereareotherfactors—especiallythose
internaltolocalgovernment—thatcouldbeexploredbyfuturestudies.

Severalpromisingareasthatareripeforfurtherresearchemergefromtheworkpresentedhere,
includinganeedtobetterunderstandtheimpactofOGDinitiativesongovernmentaccountability
andpublicengagement.Oneoftheconsequencesofprovidingopendataisthatitcanbeaccessed
anonymously andas a result, there is little informationonwho isusing these resources and for
whatpurposesunlessusersmakeanefforttocommunicate.Cultivatingacloserrelationshipwith
currentandpotentialconsumersofopengovernmentdataadvancesthegoalofco-productionwhile
alsoincreasingthelikelihoodofrealizingareturnontheinvestmentcitiesaremakinginopendata.
Finally,wewouldliketorecommendamoreconsistentapproachtothedesignandmanagementof
opengovernmentdatarepositories.Establishingshareddatastandardswouldmakeinteroperability
and the integration of data from a variety of sources less challenging. In addition, longitudinal
analysisusingAPIqueriesroutinelyexecutedovertimemayrevealmoreinterestinginsightsinto
thecommitmentofcitiestoprovidingdatathatrespondtotheneedsandprioritiesofresidentsand
otherusersexternaltolocalgovernment.
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