
DOI: 10.4018/IJPADA.2019070101

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


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Digital Government as Implementation 
Means for Sustainable Development Goals
Ignacio Marcovecchio, United Nations University, Macau, China

Mamello Thinyane, United Nations University, Macau, China

Elsa Estevez, Departamento de Ciencias e Ingeniería de la Computación, Universidad Nacional del Sur (UNS), Argentina; 
Instituto de Ciencias e Ingeniería de la Computación (UNS-CONICET), Argentina

Tomasz Janowski, Gdańsk University of Technology, Gdańsk, Poland; Danube University Krems, Krems, Austria

ABSTRACT

OneofthechallengesforimplementingSustainableDevelopmentGoals(SDGs)isthemeasurement
ofindicatorsthatrepresentprogresstowardssuchgoals.Measuringsuchprogressenablesdata-driven
decision-makingandmanagementofSDG-relevantprojectsandstrategies.Thepremiseofthisresearch
is thatmeasuringsuch indicatorsdependsonmeasuringso-calledmeansof implementation, i.e.
activitiesthatdirectlycontributetotheachievementofSDGs.Buildingonthispremise,thisarticle
studieshowthemeasurementofdigitalgovernment(DG)cancontributetothemeasurementofSDGs.
Inparticular,howtheindicatorsoriginatinginthreeDGmeasurementinstrumentscaninformthe
SDGindicators.Themainfindingisanalignmentmatrix,showinghowtheDGindicatorscontribute
withvaryinglevelofspecificitytothemeasurementof10SDGindicators.
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INTRoDUCTIoN

Theworlddevelopmentagendaissummarizedin17goalsthataimatprotectingtheplanet,ensuring
peaceandprosperity,andfulfillingrelatedtargetsbytheyear2030.Thesegoals–knownasthe2030
AgendaforSustainableDevelopmentortheSustainableDevelopmentGoals(SDGs)–prioritizeareas
suchasclimatechange,economicinequality,sustainableconsumption,innovation,peace,andjustice
(UnitedNationsDevelopmentProgram,2016),whilesimultaneouslybalancingthreedimensionsof
sustainabledevelopment:socialinclusion,economicdevelopment,andenvironmentalsustainability.

TheSDGsbuildontheprocessoftheMillenniumDevelopmentGoals(MDGs),asetofeight
time-boundandquantifiedgoalsthatledtheworldwideeffortstomeettheneedsoftheworld’spoorest
betweentheyears2000and2015.AlthoughtheMDGshavebeenconsideredthemostsuccessful
anti-povertymovementinhistory(UnitedNations,2015a),theyhavebeencriticizedonanumberof
accounts(UNSystemTaskTeamonthepost-2015UNDevelopmentAgenda,2012).

Oneofthemisthattheeffortsweremostlyfocusedonthegoalsbutnotenoughonthemeansfor
achievingthem(Bhattacharya&Ali,2014).Acknowledgingthisshortcoming,theSDGspointoutthat
theMeansofImplementation(MoI)arekeytotherealizationoftheSDGsandthattheyareequally
importantastherestofthegoalsandtargets.Theagendaalsodedicatesonefullgoal(SDG#17)to
thearticulationofsuchmeans.TheMoIareamixoffinancialresources,technologydevelopment
andtransfer,capacity-building,inclusiveandequitableglobalizationandtrade,regionalintegration,
aswellastheSDG-enablingenvironmentonthenationallevel,particularlyindevelopingcountries
(TechnicalSupportTeamoftheOpenWorkingGrouponSustainableDevelopmentGoals,2014).

TheMoIthatarerelevanttothisresearcharetheonesrelatedtotechnologyand,morespecifically,
todigitaltechnologies,aswellasdataandstatisticsformonitoringandaccountability.Innovation
andtechnologicaladvancementsareneededtomeettheaspirationsoftheSDGs.Thechallengeis
todevelopconcreteandsustainableinnovationandtechnologycollaborationopportunitiestoenable
countriesatalllevelsofdevelopmenttotakeadvantageofavailabletechnologies.Strengtheningthe
supplyofdataandstatisticalinformationisalsonecessarytomonitorprogress,conductintegrated
policyanalysis,andeffectivelyimplement the2030Agenda.Officialstatistics thatadhereto the
Fundamental Principles of Official Statistics (United Nations, 2014) and support the efficient
productionofhigh-qualitySDGdataarecrucialforachievingsuchanambitiousagenda(United
NationsEconomicandSocialCommissionforAsiaandthePacific,2017).

TheconceptoftheMoI,however,isbroaderthanjustgatheringresources;italsoencompasses
theinstitutionalframeworksandgovernanceissuesrequiredforachievingtheSDGs.Governance
iscrucial for implementing the2030Agendabecause itunderliesallof theSDGs.Goodpublic
governance–theformalandinformalarrangementsthatdeterminehowpublicdecisionsaremadeand
howpublicactionsarecarriedout(OECD,2011)isessentialtoachievingtheSDGs(OECD,2016).

Governmentsfacearangeofpressuresincludingeconomic,political,environmental,andcultural
demands.Theutilizationoftechnology,andinparticulardigitaltechnologies,allowsthemtorespond
tosuchpressuresmoreefficientlyandinmoretransparentandaccountableways.Digitalgovernment
(DG) refers to theuseofdigital technologiesasan integralpartofgovernments’modernization
strategies to ultimately create public value (OECD, 2014). The role digital technologies play in
governmentaffairshasevolvedastechnologicaladvancementsandsocialdemandshaveevolved,
pushinggovernmentstoshiftfromacitizen-centrictoacitizen-drivenmodel,wherethefocusison
engaginginstitutionalandnon-institutionalstakeholdersinpublicvaluecreationratherthanfocusing
ontheinternalgovernmentcoordinationandcollaboration(Ubaldi,2013).

Janowski’sDGevolutionmodel(Janowski,2015)describestheincrementalstagesoftechnology
adoptioningovernment,startingwithdigitization(ortheuseoftechnologyingovernment)–the
adoption of technology to represent information in digital formats; followed by transformation
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(orelectronicgovernment)– theapplicationofdigital technology to improve internalprocesses,
structures,andworkingpracticesingovernmentorganizations;followedbyengagement(orelectronic
governance)–theimprovementoftherelationshipsbetweengovernmentanditsconstituencies;to
contextualization(orpolicy-drivenelectronicgovernance)– technology-enabledgovernment that
enablesterritories,communities,andcitizenstopursuedevelopmentactionsbythemselves.Therefore,
DGismorerelevanttotheSDGsastheadoptionofdigitaltechnologybygovernmentinstitutions
reachesthecontextualizationstage.

DGhasbecomeadevelopmentenabler,helpingadvancethedeliveryofbasicandadvanced
servicesinvariouspolicyareas,suchaseducation,health,employment,socialwelfare,andfinances.
Itplaysacriticalroleinmakinginstitutionsmoreinclusive,transparent,andeffective.Italsoenables
countries,regions,cities,communitiesandotherterritorialandsocialunitstopursuesustainable
developmentobjectives(UnitedNationsDepartmentofEconomicandSocialAffairs,2016).

ThecoreDGindicatorsalongwithmethodologiestocompiledataforthemwerefirstidentified
in2007(UnitedNationsDepartmentofEconomicandSocialAffairs,2016)andlaterextendedin
2011(UnitedNationsEconomicCommissionforAfrica,2011).EventhoughDGisnotexplicitly
mentionedinthe2030Agenda,theseindicatorscancontributetotheunderstandingoftheDGimpact
ontheSDGs.Inthisline,HongboWu,theUnder-Secretary-GeneralforEconomicandSocialAffairs
ofUNDESA,expressedthat,“InaworldwhereInformationandCommunicationTechnologies(ICTs)
areevermorepresentandeconomiesandpeopleareincreasinglyinterconnected,governmentsand
institutionshavemoreopportunitiesthanevertoconnectwiththeircommunities.Theexpansionof
e-governmenthasgreatpotentialforthefuturesustainabledevelopmentoftheworld”(UNDESA,
2016).

In thiscontext, thisarticle focusesonhowexistingDGmeasurementscancontribute to the
measurementofSDGs.Tothisend,therestofthispaperisorganizedasfollows.Section2explores
the literature in the fieldandpositions this research in thecontextofexistingand relatedwork.
Section3presentsthekeyquestionsandobjectivesaddressedbythisresearch,aswellastheadopted
researchmethodology.Section4concentratesontheimportanceofmeasuringSDGsandtheroleof
DGinenablingdata-drivendecisionmakingtowardsthem.Section5focusesontheprocessesfor
monitoringandreportingprogresstowardstheachievementoftheSDGs.TheselectionoftheDG
measurementinstrumentsisexplainedandjustifiedinSection6.Theresultsandfindingsofthis
research,includingthedefinitionofaninstrumenttomeasurethealignmentamongindicatorsare
presentedinSection7.Thevalidationoftheresultsandpolicyrecommendationsareputforwardin
Section8.Finally,Section9presentstheconclusionsandproposesawayforwardforthisresearch.

LITeRATURe ANALySIS

AreviewoftheliteratureontheintersectionofDGandsustainabledevelopment(SD)wasundertaken
tocomprehendtheexistingworkanddiscourses in thisfield.Afrequencyanalysisbasedonthe
keywordssearchwasperformedontheScopusdatabase.Table1showstheresultsofthesearch,which
coincidewiththefindingsof(Estevez&Janowski,2013).Theinitialsetofresearchpublications
lookingattheintersectionbetweenDGandSDdatesbacktotheyear2000,andonlylessthan20
papersonthistopicwerepublishedduringthedecadeof2000-2010.Thereis,however,amanifested
interestinthefieldwiththenumberofpublicationsgrowinginthelastfiveyears.

Inaneditorialpublishedinlate2016backingtheimportanceofDGfortheimplementationof
theSDGs,JanowskipointedoutthattheliteratureconcerningtheconnectionbetweenDGandthe
SDGswasstillmissingandadvocatedformoreresearchfocusedofthisarea(Janowski,2016).The
researchfoundationsforhowtoutilizeDGinsupportofSD(EGOV4SD)weresetin2012whentwo
frameworks–oneforconceptualresearchandanotherforresearchassessmentinEGOV4SD–were
proposed(Estevez&Janowski,2013).Later,thesameauthorsanalyzed10casestudiesofexisting
DGinitiativeswithexplicitSDobjectives,findingsignificantdifferencesbetweentheEGOV4SD
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initiativescarriedoutbydevelopedanddevelopingcountries(Estevez,Janowski,&Dzhusupova,
2013).

Theliteraturereviewidentifiedthatmostexistingworkconcentratesontherelationshipsbetween
DGandSDGs,orbetweentechnologyandSDGs,butmostlyat the targets’orgoals’ levels,not
goingmorein-depthtotheindicators’level.Forinstance,theWSIS-SDGMatrix(WSISForum,
2015)–theresultofamappingexercisethatlinkedtheWorldSummitontheInformationSociety
(WSIS)ActionLineswiththeSDGswiththeaimofstrengtheningtheimpactofICTsonsustainable
development–identifiedthattheDGworkledbyWSIScandirectlycontributetofiveSDGtargets.
TheUNE-GovernmentSurvey(UnitedNationsDepartmentofEconomicandSocialAffairs,2016)
alsocontainsamatrixlinkingtheassessmentparametersusedinthesurveytothegoalsandtargets
of the2030Agendaand identified23WSIStargets thatcancontribute toSDGs.Theupcoming
editionofthesurveywill,however,deepentheDGlinktotheSDGsbyconductinganalyticalresearch
relatedtospecificSDGs.

TheWSIS-SDGMatrixidentified71SDGtargetstowhichWSIScanberelevant(WSISForum,
2015).Similarly,thePartnershiponMeasuringICTforDevelopmentidentified31targetswhereICT
indicatorsandavailabledatasetscancontributetoSD.Theaspiration-capacitygapforimplementing
SDGswithDGidentified19technology-relatedtargetsscatteredacrosstheSDGs,whereonlyfour
directlyrelatetodigitaltechnologiesandtheremaining15requiredigitaltechnologyasatoolto
supportothertechnologicaldevelopments(Janowski,2016).TheICT&SDGsreport(Sachsetal.,
2016)arguesthatICTindicatorsaccountforsevenSDGtargets.OnlylookingattheSDGsfromthe
levelofthegoals,thereport(InternationalTelecommunicationUnion,2017)explainshowutilizing
advancedICTscancontributetoachievingallSDGs.

Twomainfindingscameupfromtheliteraturereview.First,thatthereisnouniquelistofSDG
targetstowhichDGorICTsaredirectlyrelated.Thiscouldbebecausetherearedifferentdefinitions
ofwhatmakesDGorICTrelevanttoSDGmonitoringandbecausesuchdefinitionsallowdifferent
interpretations.To address this challenge, this researchdefines andutilizes an instrument (a bi-
dimensionalalignmentmatrix,proposedinSection7)toassesstherelevanceoftheindicatorsbased
onclearcriteria.Thematrixfocusesontheindicators’levelandprovidesamechanismforspecifying
the levelofalignment,correlation,contributionandrelevanceamongthe indicators.Thesecond
findingisthattheanalysisisdoneatthetargets’orgoals’level,ahigherlevelofabstractionthan
theindicators.Thus,thereisariskofinaccurateidentificationoftheresults.Someofthestudies
reviewedforthisworkutilizedkeywordstomaptargets(orgoals)fromdifferentinstrumentsandthe
resultsarelegitimateatthatlevel.However,whenanalyzedmoredeeplybyconsideringtheindicators
underlyingthosetargets,theresultsaredifferent.Forinstance,target7.a(cleanenergyresearchand
technology)wasidentifiedasatechnology-relatedtargetacrosstheSDGs(Janowski,2016);however,
analyzingitsindicators,thefocusisnotondigitaltechnologiesbutonfinancialsupportforrenewable
energyproduction.Lookingatthedataattheindicators’levelistheapproachadoptedinthisresearch
which,tothebestofourknowledge,differentiatestheanalysisundertakenherefromexistingwork.

Table 1. Results of literature search at the intersection of DG and SD

Keywords #returned (#relevant) Filters

“digitalgovernment”AND“sustainabledevelopment” 6(3) -

“electronicgovernance”AND“sustainabledevelopment” 142(49) -

“e-government”AND“sustainabledevelopment” 17(13) -
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ReSeARCH DeSIGN

The premise underlying this work is that existing measurement activities and instruments from
differentdomainscancontributetothemeasurementofSDGs.Bearinginmindthatseveralefforts
andinvestmentsformeasuringDGeffortshavebeenmade,andthatvaluableexperience,lessons,and
goodpracticeshavebeengainedoveralongperiodoftimeinmeasuringDGperformance,itcanbe
expectedthatDGmeasurementscanpositivelycontributetothemeasurementofSDGs.

Toconfirm thisexpectation, the following researchquestionswillbe investigated:Q1)how
aretheSDGindicatorsreportedfromthenationaltotheinternationallevel?Q2)whatexistingDG
indicatorsarerelevanttomeasuringtheSDGindicators?andQ3)whatarethelimitationsandpossible
enhancementstotheDGindicatorstobetterinformthemeasurementoftheSDGs?

To answer the first question, a detailed description of the ecosystem, including the actors,
components, relationships, and processes for monitoring and reporting the SDG indicators was
preparedbasedontheliteraturereview.Toanswerthesecondquestion,amappingexercisebetween
theindicatorsoftheDGmeasurementinstrumentsandtheindicatorsoftheSDGGlobalIndicator
Framework(GIF)wasconducted.Themappingexerciseconsistedof:i)selectingasubsetoftheDG
measurementinstrumentstoanalyzefromallinstrumentsavailable,ii)identifyingandnormalizing
individual indicators considered by the selected instruments, iii) cross-tabulating the indicators
identifiedinthepreviousstepwiththe232uniqueindicatorsoftheSDGGIF,iv)validatingthe
indicatorsidentifiedinthepreviousstepbycrossingtheresultswiththetargetsidentifiedinsimilar
studies,andv) identifying the levelof impactandalignmentamong the indicatorsbasedon the
proposedalignmentmatrix.Thelastquestionwasansweredthroughtheanalysisoftheobstacles,
limitations,andbarriersidentifiedthroughoutthisstudy.Toovercomethemandtofostertheefforts
formonitoringtheprogresstowardsSGDs,alistofrecommendationsandsuggestedcorrectiveactions
wasformulatedtoimproveexistinginstrumentsandpractices.

MeASURING DeVeLoPMeNT

Peter Drucker, the well-known management thinker, is attributed to the idea that if something
cannot be measured, it cannot be improved (The Drucker Institute, 2013). Measuring is a way
ofquantifyingprogress tobe able to adjust decisions to achieve thedesiredoutcomes.Onlyby
measuringdevelopment,data-drivenevidence-baseddecisionmaking,whichiscriticalfordeveloping
implementationstrategiesandallocatingresourcescorrectly,canbepursued.

TheUnitedNationsEconomicCommissionforEurope(UNECE)definesdevelopmentasan
increaseinthewell-beingacrossmembersofasocietybetweentwopointsintime(UNECE,2009).
Fromthisdefinition,measuringdevelopmentisaboutmeasuringandcomparingtheevolutionof
well-beingalongtime.Traditionally,developmentwasmeasuredbypurelyeconomicconceptsof
well-being,neglectingtheenvironmentalandsocialdimensionsbecause,amongotherreasons,the
socialdimensionhasproventobechallengingtomeasure(Stevens,2005).

Whiletherearedifferentapproachestomeasuringdevelopment,twoofthemhavebeenthemost
widelyused.Oneconsistsofselectingandenumeratinganumberofindicators; theotherentails
developingareducedsetofaccessibleandeasilyunderstoodindicators(Stevens,2005).However,
indicatorspresenttwosignificantlimitationsasameanstomeasuredevelopment:theydonotprovide
much insight into the interrelations among thevariousmeasures and theyusuallyonly consider
quantitativedata,excludingthequalitativeanalysiswhichcoulddepictthedevelopmentrealityin
morecomprehensiveways(Veenhoven,2002).Compositeindicators–compilationsofindividual
indicators– is oneof the approaches followeddue to their ability to integrate large amountsof
informationintoeasilyunderstoodformatsandtohelpaddresstheinterrelationsandtrade-offsamong
indicators(Stevens,2005).ThisapproachcanbeusefulformeasuringSDGs,wherethetrade-offs
betweenthesocial,economic,andenvironmentalpillarsmustbebalanced.
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Sustainable Development Measurement
ExtendingtheUNECEdefinitionofdevelopment(UNECE,2009),SDcanbeinterpretedasincreasing
thewell-beingoveraverylongtimewhileensuringthatfulfillingthecurrentneedsdonotcompromise
theabilityoffuturegenerationstomeettheirownneeds(Brundtland,1987).Measuringprogress
towardsSDhelpsensuretheaccountabilityofallstakeholdersforachievingtheSDGs.Nevertheless,
themainchallengeformeasuringSDisunderstandingandconsideringthelinkagesandtrade-offs
acrosstheenvironmental,economic,andsocialdimensions.TheestablishmentoftheSDindicators
hasbeen,formanycountriesandinstitutions,akeyopportunitytomoveenvironmentalissueshigher
up in thepolicyagendaalongsideeconomicand social issues.Efforts tomeasureSDdateback
totheearly1970s,wheretheSDindicatorswerefirstdiscussedintheenvironmentaleconomics
literature(UNECE,2009).Sincethen,manyactivitieswereconductedtoadvanceandstandardize
thewaySDismeasured.SomeremarkablemilestonesweretheadoptionoftheAgenda21in1992
when183countriesagreedonthedevelopmentofanovelsetofindicatorsabletoprovideasolid
basisfordecisionmakingatalllevelstocontributetoself-regulatingsustainabilityoftheintegrated
environmentanddevelopmentsystems(UnitedNations,1992).Inthatsameyear,theUnitedNations
CommissiononSustainableDevelopmentwasestablishedto,amongothertasks,monitorcountries’
effortsindevelopingandusingSDindicators(UNECE,2009).

Duringthe1990s,somecountriesdevelopedtheirownSDindicatorsets.In2002,theWorld
SummitonSustainableDevelopmentheld inSouthAfrica received severalof theSDstrategies
andrelatedindicatorsetspreparedbycountriesforthesummit.However,amajorlimitationofthe
nationally-based attempts tomeasuringSD is limited insights into trans-boundary effects or the
impactsonglobalsustainability(Stevens,2005).

Duringthe2000s,theOrganizationforEconomicCo-operationandDevelopment(OECD)worked
onmeasuringSDfocusingontheintegratedeconomic,environmentalandsocialframeworksthat
couldbeusedforstatisticaldevelopmentofthesustainabilityindicators(OECD,2004).Eurostatalso
developedasetofSDindicatorstosupporttheEuropeanUnion’sSustainableDevelopmentStrategy
thatwasadoptedin2005andupdatedandmonitoredregularlysincethen(EuropeanCommission,
2016).

Sincetheadoptionofthe2030AgendainSeptember2015(UnitedNations,2015b),theGIF
(UnitedNations,2017a)–asetof232indicators tomeasure169STGtargets–hasbecomethe
globallyacceptedinstrumenttomeasureSD.SDGindicatorsarethebackboneofmonitoringprogress
towards SDGs at the local, national, regional, and global levels. While the National Statistical
Offices(NSOs)havetraditionallybeenresponsibleforthedevelopmentoftheSDindicators,their
compilationandpublicationinmanycountriesandinternationalorganizationsistheresponsibilityof
environment-relatedministriesorotherbodiesoutsidethestatisticalcommunity.Whatisimportant
isthat,regardlessoftheagencyresponsibleforproducingtheSDindicators,theunderlyingdata
shouldadheretothefundamentalprinciplesofofficialstatisticsestablishedbytheUnitedNations
(UN)asanyotherofficialstatisticalinformation(UNECE,2009).

Digital Government Measurement
MeasuringDGenablestheformulationofpoliciesandstrategiesforeffectivegovernment.Reliable
andrelevantDGmeasurementsareessentialtoassesswhetherdecisionsarebeingmadecorrectly
and whether they are leading the government development in the right direction. Furthermore,
measurableimprovementsintheDGprogramsaresometimesconsideredagoodinvestmentsince
theymakegovernmentsappearmodernandtransparent.TheapproachtomeasuringDGistypically
based on individual indicators and composite indices developed by international organizations,
academicinstitutions,andindividualcountries(UnitedNationsEconomicCommissionforAfrica,
2011).Whileglobally-comparableindicatorsareneededforunderstandingthestatusofDG,such
indicatorsmustreflectlocally-definedpolicygoalsinsteadoftryingtoenforceaone-size-fits-all
genericmeasurementapproach.
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TheresultsofdifferentmeasurementexercisesshowthatthedevelopmentofDGisatdifferent
stagesindifferentcountriesand,ingeneral,developedcountriesarerelativelymoreadvancedintheir
useofICTforimprovingthefunctioningofthepublicsectorandservicedeliverythandeveloping
countries(UnitedNationsEconomicCommissionforAfrica,2014).Themethodologiesappliedrange
fromcountry-levelsurveysofgovernmentorganizationstohighlycomplexweb-basedsurveys,andthe
scopeofthestudiesincludesinglecountries,regions,andglobalmeasurement.Primaryinstruments
tomeasurethestatusofDGarelistedandbrieflydescribedbelow:

• UN E-Government Survey(UnitedNationsDepartmentofEconomicandSocialAffairs,2001):
carriedoutby theDivision forPublicAdministrationandDevelopmentManagementof the
UnitedNationsDepartmentofEconomicandSocialAffairs(UNDESA),itcoversallUNmember
states,makingitthemostcomprehensiveinstrument.UNDESAhasledtheeffortofconducting
thissurveysince2003.Thelatesteditionfocusesone-governmentforSDandemphasizesthe
importanceofICTande-governmentastoolstorealizetheSDGs(UnitedNationsDepartment
ofEconomicandSocialAffairs,2016).

• Measuring the Information Society (ITU, 2017): published by the International
TelecommunicationUnion(ITU)andreportedsince2009,thereportfeaturescriticalICTdata
andbenchmarkingtoolstomeasuretheinformationsociety,includingtheICTDevelopmentIndex
(IDI).TheIDImeasurestheprogressinICTdevelopmentin155countriesthroughacomposite
indexof11indicatorsgroupedinthreeclusters:access(ICTreadiness),use(ICTintensity),
andskills(ICTcapability).The2017editionremarksthatICTapplicationsincertainareas–
includinggovernment–willcontributetoacceleratingtheattainmentoftheSDGs(International
TelecommunicationUnion,2017).

• Information Economy Report(UnitedNationsConferenceonTradeandDevelopment,2005):
publishedannuallybytheUnitedNationsConferenceonTradeandDevelopment(UNCTAD),
itanalysescurrenttrendsandmajorinternationalpolicyissuesregardingICTsandtheirusefor,
andeffecton,tradeanddevelopment.Thelatesteditionofthereportfocusesondigitalization,
trade,anddevelopment,andhighlightshowharnessingthepowerofICTcanbeoneofthekeys
tosuccessintheimplementationofthe2030Agenda(UnitedNationsConferenceonTradeand
Development,2017).

• Partnership on Measuring ICT for Development(InternationalTelecommunicationUnion,
2010):launchedin2004,itisaninternational,multi-stakeholderinitiativeseekingtoimprove
theavailabilityandqualityofICTdataandindicators,particularlyindevelopingcountries.With
acoresetofindicatorsthatcanbecomparedonaglobalbasisandassistdevelopingcountries
incollectingdataandtrackingprogressovertime,thelatesteditioncovered68countrieswith
sevenindicators(outofatotalof50)specificformeasuringICTingovernment(UnitedNations
EconomicandSocialCouncil,2016).

• Networked Readiness Index(WorldEconomicForum,2016a):preparedbytheWorldEconomic
Forum(WEF)since2001,itrankshowcountriesaredoinginthedigitalworldbymeasuring
howwelltheireconomiesareusingICTstoboostcompetitivenessandwell-being.Thelatest
indexfocusesontheroleofinnovationinthedigitaleconomyandcomparestheroleofICTs
for139economiesaroundtheworldtoimproveeconomicallyandsocially(WorldEconomic
Forum,2016b).Oneofthefindingsisthatalthoughmostregionshaveregisteredadeclinein
theimpactofICTongovernmentefficiencyintheperiod2012-2016,arecoverywasstarting
bytheendofthatperiod.

• Government at a Glance(OrganisationforEconomicCo-operationandDevelopment,2017):
producedbyOECD,thereportcompilesandcomparesdataonthedeliveryofpublicservices
among42countriesandacross10policydomainsthrough58indicatorsofgoodgovernance.A
remarkfromthe2017editionisthattheuseofDGserviceshastripledinOECDcountriessince
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2006.OECDhascollectedgovernmentdatasince1996,andthisdataempowersgovernmentsto
understandtheirownpracticesbetterandprovidedifferentstakeholderswithdetailedcomparisons
usefultounderstandtheinternationalsituation.

• Digital Public Services in Europe (European Commission, 2017a):adigitalprogressreport
preparedannuallybytheEuropeanCommissiontoanalyzeandreportonthetrendsinICT-
enabled benefits for public services (including e-government studies). Based on the Digital
EconomyandSocietyIndex–acompositeindexthatsummarizesrelevantindicatorsondigital
performanceanddigitalcompetitiveness (EuropeanCommission,2017b)– the2017edition
considers31indicatorsgroupedinfivedimensionsincludingconnectivity,humancapital,use
oftheInternet,integrationofdigitaltechnology,anddigitalpublicservices.

• The Future of Government:aseriesofreportspreparedbyexpertsandleadingpractitioners
fromsomeofthemostadvancedgovernmentsandinternationalorganizations,publishedbythe
WEF.Thereportsdiscusshowthestrategies,structures,andpracticesofgovernmentsmustchange
andhowtechnologiescanbeleveragedto transformgovernmentcapacity.Thelatestedition
advocatesforagilegovernanceenhancedbynewtechnologies toallowclosercollaborations
withcitizensasvalueco-creators(WorldEconomicForum,2017).

• Waseda International Digital Government Ranking (Waseda University, 2005):produced
yearly by the Waseda University (Japan) since 2005, it is a ranking based on a group of
indicatorsandsub-indicatorstoevaluatetheoverallDGdevelopmentinacountry.Themost
significantchangeinthe2017editionincomparisonwithpreviouseditionsistherecognition
ofthetransformationfrome-governmenttoDGsincethelatterismorecomprehensive(Waseda
University,2017).

ThereareseveralotherinstrumentsformeasuringaspectsofDGattheinternational,regional,
national,andlocallevels,buttheiranalysisgoesbeyondthescopeofthisarticle.

Measuring the Impact of Digital Government on Sustainable Development
DGreferstotheuseofdigitaltechnologiestoadvancegovernanceprocesses.AlthoughDGisnot
explicitlymentionedinthe2030AgendaforSustainableDevelopmentitplaystheroleofMoIsince
bothtechnologyandgovernanceareclassifiedasnon-financialMoI(Bhattacharya&Ali,2014).
WhiletheformerisasystemicMoIfocusedonprovidingaccesstoinformation,communications,
andothertechnologiestostrengthentransformativeandinnovativeprocesses,thelatterfocuseson
improvingnationalgovernancecapabilitiesandinstitutions.Governanceiscentraltoanydevelopment
effortandgoodgovernanceisanecessaryconditioninachievinganyformofdevelopment;therefore,
governingtheSDprocessiscriticalforachievingSDGs(Estevez&Janowski,2013).

Therelevanceof the intersectionbetween these twoMoI(Estevez&Janowski,2013)along
withthelackofsufficientresearchonit(Janowski,2016)hasbeenmadeexplicit.Inthesameline,
theliteratureanalysisconductedearlierinthispapershowsthat,althoughaninterestinthefieldis
increasingbasedonthegrowingnumberofpublicationsinthelastfiveyears,furtherresearchisstill
needed.Consequently,thispaperaimstocontributetothisarenabystudyinghowexistingeffortsin
measuringDGcouldinformthemeasurementofSDGsintermsofmonitoringandreportingprogress
towardsSDGtargets.

SincetheMoIarekeytorealizingthe2030Agendaandareofequalimportancewithothergoals
andtargets(UnitedNations,2015b),therelevanceofDGacrossallSDGs,andinparticulartoSDG#16
(promotepeacefulandinclusivesocietiesforsustainabledevelopment,provideaccesstojusticeforall
andbuildeffective,accountableandinclusiveinstitutionsatalllevels)andSDG#17(strengthenthe
meansofimplementationandrevitalizetheGlobalPartnershipforSustainableDevelopment)ishigh.
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ExistingresearchadvocatesforrelevantrolethatDGshouldplayintheimplementationofthe
2030Agendaand,subsequently,thatnationalDGcapabilitiesshouldbestrengthenedtoembrace
thisrole(Janowski,2016).ThisresearchadvocatesforjoiningeffortsofdifferentDGmeasurement
exercisestoimprovethemeasurementofSD.

MoNIToRING & RePoRTING DeVeLoPMeNT

SDGindicatorshelpcountriesmonitorandreportontheirprogresstowardsSDGgoalsandtargets.
ThedataunderpinningtheSDGindicators,primarilyproducedbythenationalstatisticalsystems,
needstomaximizeinternationalcomparabilityandthetimeseriesconsistencywiththedataproduced
attheinternationallevel.Datacollectionfromthenationaltointernationallevelshouldbeprimarily
basedonexistingreportingmechanismstoavoidduplication.Therefore,thenationalcoordination
iscriticaltoproducingdatafromnationaltointernationallevelsinceallinternationaldatashould
complywithinternationalmethodologicalstandardsandparticularlywiththeFundamentalPrinciples
ofOfficialStatistics(UnitedNations,2014)–asetofrulesandbasicstandardsguidingstate-of-
the-arthigh-qualitystatisticalwork,andthePrinciplesGoverningInternationalStatisticalActivities
(UnitedNationsStatisticalDivision,2015)–goodpracticeaimingtoenhancethefunctioningofthe
internationalstatisticalsystem.

SDGs Monitoring and Reporting ecosystem
ThemainactorsintheecosystemformonitoringandreportingprogressontheSDGsaretheUnited
NationsStatisticsDivision(UNSD),theInter-agencyandExpertGrouponSDGIndicators(IAEG-
SDGs),thememberstatesrepresentedbytheirNSOs,andtheUNagencies.TheUNSD,adivision
underUNDESA,compilesanddisseminatesglobalstatisticalinformation,developsstandardsand
normsforstatisticalactivities,andsupportscountries’effortstostrengthentheirnationalstatistical
systems(UnitedNationsStatisticsDivision,2018b).Whileitsmainmandateandfocusareonthe
globalindicators,itisalsoresponsibleformaintainingtheglobaldatabaseoftheSDGindicators
andforproducingtheannualprogressreports.TheIAEG-SDGsisabodycreatedbytheUNSDto
beresponsibleforthedevelopmentandimplementationoftheGIFforthegoalsandtargetsofthe
2030Agenda(IAEG-SDGs,2018).Thegroupiscomposedofmemberstateswhichonarotating
basisrepresentregions,certainUNagenciesactingasobservers,andtheChairoftheUnitedNations
StatisticalCommission(UNSC).TheUNSCisthehighestbodyoftheglobalstatisticalsystem.It
bringstogethertheChiefStatisticiansfromthememberstatesandisthehighestdecision-making
bodyforinternationalstatisticalactivities,especiallyforsettingupstatisticalstandards,andforthe
developmentofconceptsandmethodsandtheir implementationat thenationalandinternational
levels.TheUNSCoverseestheworkoftheUNSD(UnitedNationsStatisticsDivision,2018a).

Countriesarethemainentitiesresponsibleforthereviewandfollow-upoftheprogressmade
intheprocessofimplementingtheSDGs.Nationalownershipisessentialtoachievingsustainable
developmentastheyareabletotakelocalrealities,capacities,andlevelsofdevelopmentintoaccount
(FoodandAgricultureOrganizationoftheUnitedNations,2015).NSOsaremembersoftheIAEG-
SDGs,theyareindialoguewiththeUNSCandUNagenciesonthemonitoringandreportingof
theglobalindicators.TheroleofUNagenciesistobecustodiansoftheglobalindicators.Their
responsibilitiesincludecollectingdatafromnationalsources,capacitybuilding,providingstorylines
fortheannualglobalSDGprogressreports,providingandupdatingmetadata,andworkingonfurther
methodologicaldevelopment.Furthermore,custodianagenciesareresponsibleforcoordinatingwith
otheragenciesandstakeholdersinterestedincontributingtotheindicators.
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The Global Indicator Framework
TheGIFwasdevelopedbytheIAEG-SDGs.Itcomprises232uniqueindicators(UnitedNations,
2017a). These indicators are classified into four types: global, thematic, regional, and national.
Globalindicatorscomprisetheminimumsetofinternationally-comparableindicatorsthatcountries
areexpectedtoreportonatthegloballevel;thematicindicatorsareamorecomprehensivesetof
internationally-comparableindicatorsthatcountriesmayusetoreportonprogressatthegloballevel;
regional indicators are specific indicators, common to countries within a specific region, which
mayalsobedevelopedtocollectivelymonitorandreportonprogress;andthenationalindicators
areintendedformonitoringatthecountrylevelandincludecontext-specificindicatorsessentialfor
monitoringandregulatingnationaldevelopment(UnitedNationsEducationalScientificandCultural
Organization,2016).

Intendingtohelpidentifyindicatorswhichrequirefocusedefforts,theGIFalsoclassifiesthe
SDGindicatorsina3-tiersystem,accordingtotheirlevelofmethodologicaldevelopmentandthe
availabilityofdataatthegloballevel(UnitedNations,2017b).IndicatorsareconsideredtobeinTier
Iwhentheyareconceptuallyclear,haveinternationallyestablishedmethodologiesandstandards,
anddataareregularlyproduced;TierIIindicatorsarealsoconceptuallyclear,haveinternationally
established methodologies and standards, but data are not regularly produced by countries; if
internationallyestablishedmethodologiesorstandardsarenotavailablebutunderdevelopment,the
indicatorsareclassifiedasTierIII.Theclassificationchangesasmethodologiesaredevelopedanddata
availabilityincreases.InthelatestupdatedatedDecember2017,thetierclassificationcontained93
TierIindicators,66TierIIindicators,and68TierIIIindicators.Inaddition,therearefiveindicators
thatbelongtomultipletiers(differentcomponentsoftheindicatorsareclassifiedintodifferenttiers).

SDGs Monitoring and Reporting Process
Thenationalstatisticalsystems–typicallyrepresentedbytheNSOs–collectdatafromthenational
dataecosystem,whichincludesorganizationsfromtheprivatesector,academia,andothergovernment
entities.Oncedataisconsolidatedatthenationallevel,itisreported(alongwiththecorresponding
metadata) to the custodian agencies and other relevant regional and international organizations.
NationalmonitoringoftheglobalindicatorshasthesupportforeachindicatorofacustodianUN
agencythatreportsannuallytotheUNSD.Someindicatorshave,inadditiontothecustodian(s),
thesupportfromotherpartneragencies.Forexample,ITUandtheUNESCOInstituteforStatistics
(UIS)arethecustodiansfortheindicator4.4.1–theproportionofyouthandadultswithICTskills,
bytypeofskill–whileOECDplaystheroleofapartneragencyforthisindicator.Allthesedata
populatetheSDGIndicatorsGlobalDatabasemaintainedbytheUNSD.Nationaldataisalsostored
inthecountrydatalabs.CoordinatedbytheUNSD,SDGDataLabsareresponsibleforcapturing,
managing,presenting,disseminatingandofferingreadyaccesstoallrelevanthumandevelopment
dataononecommondatabaseplatform(UnitedNationsStatisticsDivision,2018a).

Forthematic,national,andregionalindicators,countriesreportdirectlytotheUNSD.TheUNSD
interactsdirectlywiththeNSOs,sometimesthroughtheRegionalEconomicandSocialCommissions,
andwiththeagenciesdirectlyinvolvedindatacollectionandsurveyinstruments.Toillustratethe
actorsinvolvedinthemonitoringandreportingoftheSDGsandtoprovideanunderstandingofthe
governanceofthedataforSDGsrefertoFigure1.

DIGITAL GoVeRNMeNT AND SUSTAINABLe DeVeLoPMeNT

ThecriteriaforselectingtheDGmeasurementinstrumentsusedinthisresearchincludethelevel
ofpenetration(i.e.thenumberofcountriesfromwhichdataiscollected),therelationshiptoDG,
andthespanoftimeoverwhichthemeasuresweretaken.Basedonthesecriteria,threeinstruments
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wereselected:theUNE-GovernmentSurvey,theNetworkedReadinessIndex(NRI),andtheWaseda
InternationalDigitalGovernmentRanking.

The UN E-Government Survey produces the E-Government Development Index (EGDI), a
compositeindexwiththreedimensionstoobtainaholisticviewofDGatthecountrylevel.Thethree
dimensionsare:theTelecommunicationInfrastructureIndex(TII)whichmeasurestheadequacyof
thetelecommunicationinfrastructure;theHumanCapitalIndex(HCI)whichmeasurestheability
ofhumanresourcestopromoteanduseICT;andtheOnlineServiceIndex(OSI)whichdetermines
theavailabilityofonlineservicesandcontent.Combined,EGDIincludes17indicatorsandthelatest
edition(2016)covered193countries.ITUistheprimarysourceofdataforeachindicatoroftheTII;
UNESCOandtheUnitedNationsDevelopmentProgramme(UNDP)collectthedatafortheHCI;
andUNDESAsupervisesthedatacollectionfortheOSI,whichiscarriedoutbyresearchersand
qualifiedgraduatestudentsandvolunteersfromuniversitiesinthefieldofpublicadministration.

TheNRIisacompositeindicatorcomprisingfourmaincategories(sub-indices),10subcategories
(pillars),and53individualindicatorsdistributedacrossthedifferentpillars,whicharemeasuredin
139countriesandeconomies.ThedataisobtainedfromITU,UNESCO,theWorldBank,andother
UNagenciesfor29individualindicators,whiletheother24indicatorsarederivedfromtheExecutive
OpinionSurveyconductedbytheWorldEconomicForum(WEF).Onlytheformer29indicatorsare
consideredforthisstudysincethe24indicatorsrelyingontheopinionsurveydonothavefactual
datathatcaninformtheSDGs.

TheWasedaInternationalDigitalGovernmentRankingmeasures10mainindicatorsand35
sub-indicatorsin65countriesandeconomies.Theprocessiscarriedoutthroughthreesteps:web
search, aquestionnaireadministered togovernmentofficersand the last reviewbyexperts from
the International Academy of CIO (International Academy of CIO, 2018). The respondents are
governmentofficerswhoworkforaministrythatconcernsDGand,tosomeextent,therespondents
fromacademiawhoareknowledgeableaboutDG(WasedaUniversity,2017).

Theseinstruments,despitehavingsimilarobjectives,lookatDGfromdifferentanglesandwith
differentlevelsofdetail;therefore,whenconsideredtogetherasalargerinstrument,theyprovidea

Figure 1. The SDGs monitoring and reporting ecosystem
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moreholisticviewofDG.Combined,thethreeinstrumentsobtaindatafromall193UNmemberstates
andthreeeconomies,measure95uniqueindicatorscloselyrelatedtoDG(105individualindicatorsin
total)andhavebeenmeasuringDGformorethan10years(since2003,2001and2005respectively).
Thesenumbers,whichsupporttheselectionoftheinstruments,aresummarizedinFigure2.

ReSULTS AND FINDINGS

Fromthemappingandsubsequentvalidationoftheindicators,theauthorsfoundoutthat10SDG
indicatorswhichdetermine10targetsfromsevendifferentgoals,canbeinformedbythethreeDG
instrumentsselected.Todeterminealignmentbetweentheindicators,atwo-dimensionalalignment
matrixwasdefined.Thetwodimensionsarecompletenessandcorrelation,eachofthemassessedon
atwo-levelscale.Completenessrepresentsthedegreetowhichoneindicatorhasallnecessarydata
todeterminetheotherindicator.Forthepurposeofthisarticle,completenesssignifiesthedegreeto
whichtheDGindicatorscontainallnecessarydatarequiredtodeterminetheSDGindicators.The
levelofcompletenessisdefinedaspartialorcomplete;ifthedatacollectedbytheDGindicatorsonly
informsasubsetofthedatarequiredbytheSDGindicators,thelevelofcompletenessisconsidered
partial.Similarly,ifthelevelofdisaggregationofthedatacollectedbytheDGindicatorsislower
thanthelevelofdisaggregationdemandedbytheSDGindicators,thecompletenessisconsidered
partial.Correlationdeterminestherelationshipbetweenthetwosetsofindicators’dataforDGand
forSDGs.IftheDGindicators’dataisweaklyrelevanttothemeasurementoftheSDGindicators,
thecorrelationisconsideredpartial.Otherwise,thecorrelationisconsidereddirect.Adiscussionon
howtheDGindicatorscaninformtheSDGindicatorsispresentedbelow,organizedbytheSDGs.

Figure 2. Countries and indicators covered by the three DG measurement instruments
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Goal 1 – No Poverty
SDG#1.4.1measures theproportionof thepopulation living inhouseholdswith access tobasic
services.The indicator is under the custody ofUN-Habitatwith UNICEFandWHOaspartner
agencies,andiscurrentlyclassifiedasTierIII(UnitedNations,2017b).SinceaccesstotheInternet
isconsideredanewbasicservicenecessaryforallpeople(WSISForum,2015),the“percentageof
householdswithInternetaccessathome”reportedbytheNRI(withdatafromITU)directlyinforms
onInternetasabasicserviceatthehouseholdlevel.However,theNRIindicatoronlypartiallyinforms
theSDGindicatorsinceitdoesnotofferdataaboutallbasicservicesbutjustaboutInternetaccess.
Although the level of data disaggregation meets the SDGs demands, disaggregation by gender,
economic level, geographical location, etc. would be useful to empower decision makers when
developingstrategiesandallocatingresources.

Goal 4 – Quality education
SGD#4.3.1measurestheparticipationrateoftheyouthandadultsinformalandnon-formaleducation
andtrainingintheprevious12months,bygender.TheindicatorisunderthecustodyoftheUIS,
withOECD,Eurostat,andtheInternationalLabourOrganization(ILO)aspartneragencies,andis
currentlyclassifiedasTierII(UnitedNations,2017b).Theindicators“Grossenrolmentratio”(the
totalnumberofstudentsenrolledattheprimary,secondaryandtertiarylevel,regardlessofage)of
theEGDI-HCI,and“Secondaryeducationenrolmentrate”combinedwiththe“Tertiaryeducation
enrollmentrate”of theNRIcanpartiallyinformSDG#4.3.1byprovidinginformationonformal
educationforboth,youngandadults.Theindicator“Meanyearsofschooling”(averagenumberof
yearsofeducationcompletedbypeoplefrom25yearsold)oftheEGDI-HCIcouldcomplementthe
informationaboutenrolmenttoprovideamoreholisticviewofparticipationinformaleducation.
ThedataforalltheseindicatorsarecollectedbytheUIS,thecustodianofSDG#4.3.1.

Goal 5 – Gender equality
SDG#5.b.1measurestheproportionof individualswhoownamobiletelephone,bygender.The
indicatorisunderthecustodyofITUandiscurrentlyclassifiedasTierI(UnitedNations,2017b).
Theindicators“Mobilesubscribersper100inhabitants”(numberofsubscriptionstomobileservice
inthelastthreemonths)oftheEGDI-TII,alongwiththe“Mobiletelephonesubscriptionsper100
population”(subscriptiontoapublicmobiletelephoneservicethatprovidesaccesstothetelephone
networkusingcellulartechnology)oftheNRIoffermobilephonesubscriptiondatafrom193UN
memberstates(137measuredbybothofthem).However,noneofthemdisaggregatesthedataby
gender(intheirfinalreports)sotheycannotcompletelyhelpreducegenderinequalities.

Goal 7 – Affordable and Clean energy
SDG#7.1.1measurestheproportionofthepopulationwithaccesstoelectricity.Theindicatorisunder
thecustodyoftheWorldBank.withUN-Energyasapartneragency,andiscurrentlyclassifiedas
TierI(UnitedNations,2017b).Theindicator“Electricityproduction,kWh/capita”oftheNRIcould
informaccesstoelectricitybyindividualsbutthewayitiscalculated–totalelectricityproduction
dividedbytotalpopulation–doesnotrepresenttheproportionofthepopulationbutanaverageof
electricityavailableperperson,whichdoesnotrespectthepremiseofthe2030Agendaofleaving
noonebehind.

Goal 8 – Decent work and economic Growth
SDG#8.6.1measurestheproportionofyouth(aged15–24years)notineducation,employmentor
training.TheindicatorisunderthecustodyoftheILOandiscurrentlyclassifiedasTierI(United
Nations,2017b).Theindicators“Grossenrolmentratio”(combinedprimary,secondaryandtertiary
gross enrolment ratio) of the EGDI-HCI, and “Secondary education gross enrollment rate” and
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“Tertiaryeducationgrossenrollmentrate”oftheNRI(bothpreparedbyUNESCO)couldpartially
contribute to SDG#8.6.1. The information is partial because it only considers formal education
(excludingemploymentandtraining)andbecauseitdoesnotconsiderage.

Goal 9 – Industry, Innovation and Infrastructure
SDG#9.c.1measurestheproportionofthepopulationcoveredbyamobilenetwork,bytechnology.
The indicator is under the custody of ITUand is currently classified asTier I (United Nations,
2017b).Theindicator“Mobilenetworkcoveragerate”oftheNRI,whichmeasuresthepercentage
ofinhabitantswhoarewithinrangeofamobilecellularsignal,irrespectiveofwhetherornotthey
aresubscribersisusefultoevaluatethisSDGindicator.TheNRIcollectsthisdatafrom137UN
memberstatesandhasaclearmethodologythatcouldbeusedfortheremainingcountries.There
arefiveotherindicatorsfromtheDGinstrumentswithdataaboutmobileusage,buttheymeasure
subscriptions,whicharedifferentfromcoverage.

Goal 16 – Peace, Justice and Strong Institutions
SDG#16.6.2 measures the proportion of the population satisfied with their last public service
experience.TheindicatorisunderthecustodyofUNDPandiscurrentlyclassifiedasTierIII(United
Nations,2017b).TheGovernmentOnlineServiceIndexmeasuredbyUNDESAandreportedbythe
NRI,whichassessesthequalityofgovernment’sdeliveryofonlineservicestocitizens,canpartially
andindirectlyinformcitizens’satisfactionwithpublicservices.Similarly,theE-ParticipationIndex
(E-PI),asupplementaryindextotheUNE-GovernmentSurveyreportedunderEGDI-TII,could
alsobeusedtopartiallyandindirectlyinformthelevelofsatisfactionofthepopulationwithpublic
servicesofferedonlinebytheirgovernments.

SDG#16.10.2measuresthenumberofcountriesthatadoptandimplementconstitutional,statutory
and/orpolicyguaranteesforpublicaccesstoinformation.Theindicatorisunderthecustodyofthe
UIS,withtheWorldBankandUNEPaspartneragencies,andiscurrentlyclassifiedasTierII(United
Nations,2017b).Thesub-indicator“LegalFramework”undertheOpenGovernmentcategoryof
theWasedaInternationalDigitalGovernmentRankingcoulddirectlyandcompletely inform,for
63countriesitsurveys,aboutthepresenceofregulatoryframeworksforaccesstoinformation.The
“OpenGovernmentData”oftheEGDI-OSI,despiteanalyzingopengovernmentdata,doesnotfocus
onthelegalframeworksforpublicaccesstoinformationbutontheavailabilityofopendatasets.
Therefore,thisindicatorcouldindirectlyandpartiallycontributetothemeasurementofSDG#16.10.2.

Goal 17 – Partnerships for the Goals
TwoSDGindicatorsthatmeasuretheavailabilityoftechnologyfortheSDGscanbeinformedbythe
DGindicators.BothindicatorsareunderthecustodyofITUandbothareinTierI(UnitedNations,
2017b).SDG#17.6.2measuresthefixedInternetbroadbandsubscriptionsper100inhabitants,by
speed.Theindicator“Fixedbroadbandsubscriptionsper100inhabitants”(fixedsubscriptionsto
high-speedaccesstothepublicInternetatdownstreamspeedsgreaterthanorequalto256kbit/s)
oftheEGDI-TII,aswellas“FixedbroadbandInternetsubscriptionsper100population”oftheNRI
directlyinformSDG#17.6.2.

#SDG17.8.1,whichmeasurestheproportionofindividualsusingtheInternet,canbedirectly
informedbytheEGDI-TIIindicator“Internetusersper100inhabitants”(individualswhousedthe
Internetfromanylocationinthelastthreemonths),“PercentageofindividualsusingtheInternet”
(proportionofindividualswhousedtheInternetinthelast12months)compiledbytheNRI,and
“InternetUsers”measuredbytheWasedaInternationalDigitalGovernmentRanking.Dataabout
individualsusingtheInternetisavailablefor193UNmemberstates.

Table2summarizeshowthedataoriginatingfromtheDGindicatorscanbeusedtomeasure
theSDGindicators.
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Out of the 10 SDG indicators identified, two are currently classified as Tier II (4.3.1 and
16.10.2),meaningthatregularlyproduceddataismissingforthem,andtheothertwoareclassified
asTierIII(1.4.1and16.6.2),meaningthatbothdataandmethodologiesarestillmissing.Forthe
latter,theITU’sTelecommunicationDevelopmentSectorproducessuchdataregularly,following
well-definedmethodologiesandstandards,whichtheNRIreportsfor139countries.Althoughthe
datadoesnotcoverallbasicservices,atleastinformationonInternetaccessisavailable.Similarly,
UNDESAcollectsandanalysesdataononlineservicesthatcanserveasaninputfortheindicator
16.6.2.Althoughsuchdatadoesnotcoverallpublicservices,numbersonuserexperienceanddegree
of satisfaction with online services is already being produced regularly, respecting international
standardsandmethodologies.Figure3displaystheresultsofthebi-dimensionalalignmentmatrix
utilizedtodeterminetherelevanceandusefulnessoftheDGindicatorstoinformtheSDGindicators.

FromthethreeDGinstrumentsanalyzed,theWEF’sNetworkedReadinessIndexoffersmost
datathatcontributetotheSDGs(nineindicators),followedbyUNE-GovernmentSurvey(seven
indicators)andtheWasedaInternationalDigitalGovernmentRanking(twoindicators).

Table 2. DG indicators informing SDG indicators
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DISCUSSIoN AND ReCoMeNDATIoNS

MeasuringSDrequires largevolumesofdata tobeproducedandanalyzed,posingasignificant
challenge for national statistical systems in bothdeveloping anddeveloped countries.When the
volumesofdataandthespeedatwhichsuchdataisproducedkeepenlargingduetotechnologyand
its impactonsocialandeconomicbehavior,monitoringSDGindicatorsdemandsquality-driven,
disaggregated,accessible,timely,reliableandcomparabledata.

Severaleffortsformonitoringsocialindicatorsexistandshouldbeused(Marcovecchio,Thinyane,
Estevez,&Fillottrani,2017),includingtheinitiativesandinvestmentsmadeformonitoringtheMDGs.
However,inadditiontomeasuringSD,othermeasurementinstrumentscancontributevaluabledata
totrackingprogresstowardstheSDGs.Theanalysisconductedinthispaperuncoveredthat,while
theDGdatacancontributetomeasuringSD,therearesomelimitationsandchallengestodothis,as
wellasopportunitiesforimprovementonhowthiscanbedone.

Arecurrentlimitationisthelevelofdisaggregationofdata.Followingthepremiseofleaving
noonebehind, theSDGsrequestdata tobeasdisaggregatedaspossible,notonlybygenderor
agebutalsobyincome,race,ethnicity,migratorystatus,disability,geographiclocationandother
characteristicsrelevantindifferentnationalcontexts(UnitedNations,2017a).Forinstance,forthe
indicator4.4.1differentproportionsofyouthandadultsareconsidered,butthedata,asreportedin
theDGinstruments,cannotbedisaggregated.

TheselectedDG instrumentscover theeconomicandsocialpillarsofSD,consideringalso
technological,legal,operational,andotheraspectsrelativelywell,butentirelyignoretheenvironmental
perspective.Noneofthe105indicatorsmeasuredbytheselectedinstrumentsconsiderenvironment-
relatedtopicsrelevanttotheSDGs,suchascleanenergy,renewableenergy,energyefficiency,cleaner
technologies,greenpolicies,oranyothercarbonreductionresultingfromDGserviceimprovements.

Figure 3. Alignment matrix – SDG indicators informed by the DG indicators
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SomeDGindicatorsdonotinformtheSDGindicatorsperse,butinformonsomeaspectsof
theMoI,suchasICTreadinessandpreparedness,whichareasimportantasthegoalsandtargets
forrealizingtheSDGs.Therefore,althoughtheyhavenotbeenhighlightedinthefindingsofthe
mappingexercise,theyalsocontributetomeasuringprogresstowardsSDGs.

While someDG indicatorsdonotdirectly informanySDG indicator, theydocontribute to
measuringkeycrosscuttingaspectsof theSDGs, likebridgingthedigitaldivideorfosteringthe
capacityforinnovation.Reducingthetechnologicalgapbetweenregions,countries,communities,
genders,andgroupsiscrucialtoaccomplishingtheleavenoonebehindprinciple,andtheinformation
carriedbytheindicator“Digitaldivide”ofEGDI-OSIprovidesvaluabledataforfosteringdigital
inclusion.Creatingmechanismsthroughwhichtechnologyandinnovationcanbesharedandused
forthecommongoodwasoneoftherequestsoftheUNSecretary-General’sIndependentExpert
AdvisoryGrouponaDataRevolutionforSustainableDevelopment(IndependentExpertAdvisory
GrouponaDataRevolutionforSustainableDevelopment,2014),andthe“Capacityforinnovation”
indicator(theextenttowhichcompaniesinacountryhavethecapacitytoinnovate)oftheNRIcan
helpidentifygapsandcreateincentivestoinnovate.

TheSDGandDGindicatorsbothfocustheirdataanalysisonidentifyingmacrophenomena,
whereBigDataapproachesand innovations, for instance,playakey role in themonitoringand
reportingprocesses.Thiscanbealsoariskthatdirectlyaffectstheleavingnoonebehindprinciple,
whichiscoreandfoundationalinthearticulationoftheSDGs.Complementaryapproachesthatcan
enableandsupportcommunity-levelaction,suchasSmallData–anapproachtodataprocessingthat
focusesontheindividualasthelocusofdatacollection,analysisandutilizationtowardsincreasing
itscapabilitiesandfreedomtoachieveitsobjectives(Thinyane,2017a)–shouldalsobeconsidered
inordertoobtainamorecomprehensiveunderstandingofthewell-beingofindividuals,whoareat
thecenterofSD(Thinyane,2017b).

OnecritiqueoftheSDGindicatorsisthattheyonlyconsiderobjectivedata,whichonlyprovides
abiasedviewofthereality.Oneofthechallengesofsocialreportingistocombinethestrengthsof
objectiveandsubjectiveindicators,andtomakesenseofthediscrepanciesbetweenthem(Veenhoven,
2002).DGinstruments,onthecontrary,complementthepurequantitativeanalysiswithaqualitative
one,whichcanprovideamorecompleteunderstandingofthereality.Forexample,nearlyhalfofthe
NRIindicatorsarederivedfromopinionsurveyswhichhelpmeasureconceptsthatarequalitativein
natureorforwhichinternationallycomparablestatisticsarenotavailableforasufficientnumberof
countries.Althoughtheindicatorsderivedfromopinionsurveyswereexcludedfromtheanalysisin
thisstudy,goodpracticeslikethiscouldenhancetheGIFandhowSDismeasured.

CoNCLUSIoN

ThispaperadvocatesforpoolingvariousmeasurementeffortsformonitoringprogresstowardsSDGs.
Inparticular,itexamineshowtheeffortsandinvestmentsmadeinmeasuringDGcancontributeto
themeasurementoftheSDGs,andhowtheexperience,lessonslearnedandgoodpracticesgained
throughseveralyearsofmeasuringe-governmentandDGcanenhancethemonitoringandreporting
ofthe2030AgendaforSustainableDevelopment.Thisintentionisjustifiedwiththeanalysisofhow
theindicatorsthatarepartofthreeDGmeasurementinstrumentscancontributetothemeasurement
oftheSDGindicators.Thenoveltyofthisstudyisthattheanalysiswasperformedattheindicators’
insteadofthegoals’ortargets’levels.

Themaincontributionsofthispaperare:acomprehensivedescriptionoftheecosystemand
processesforthemonitoringandreportingoftheSDGindicators,alistof18DGindicatorsthatcan
providedataandmethodologiestotheSDGindicatorsalongwithanalignmentmatrixtodetermine
thecorrelationbetweentheindicators,andasetofrecommendationsforimprovingthemeasurement
ofboththeSDGandtheDGindicators.
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Futureworkincludesexpandingthesetofindicatorsanalyzedbyconsideringalargersetof
indicatorsoriginatingfromotherDGmeasurementinstruments.
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