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ABSTRACT

‘Smart’hasbecomealeitmotifthatiswidelyassumedtoreachthegoalsofurbansustainabilityand
improvethelivingstandardsofpeople.Thoughthereisanexponentialincreaseinthesmartcity
researchduringthelasttwodecades,thereisstillsilentabouttheimportanceofexistingcitiesand
communitiestoachievesmarturbandevelopment(SUD).Theauthorsproposeasystematicliterature
searchandreviewframeworkcoupledwithdeductivetextcomputationalandinductivegrounded
theorymethodsforthemeta-synthesis.Thisstudycontributestothepresentresearchlandscapeby
facilitatingurbanprofessionalsforframingintegratedstrategiesinsteadofblindlyfixingtheurban
spaceswithtechnologicalcomponents.Theautomatedtextanalysisformeta-synthesisisanovel
approachforanalyzingadiverseconceptlikesmartcitiesbyeliminatingthechancesofhumanerrors.
Thefindingsconcludethatthethree-dimensionalobjectivesofSUDachievesustainabledevelopment,
highqualityoflife,andinclusivedevelopment.
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1. INTRoDUCTIoN

Citiesareincreasinglybecominglargerandcomplex,exposedtomanyphysical,social,environmental,
andeconomicrisks(Selvakanmani,2015;Nam&Pardo,2011).TheUnitedNationsprojecttheworld’s
urbanpopulationtoreach68%,withIndiaalonehaving53%urbanpopulationby2050(UN-DESA,
2019).AssumingthattheSmartCitieswilltackletheaccompanyingchallengesofurbanization,it
hasbecomealeitmotifintheglobalpoliticalarenaandscientificdiscourses(Anthopoulos,2017;K.
Harrison,2017;Martinetal.,2018).InIndia,anongoingSmartCitiesMissionrepresentsautopian
visionoftheModiregimetoimpactatotalurbanpopulationofmorethan99,000,000(Government
ofIndia,2020).India’sinitialapproachhasanelite-orientedandurban-ledtechno-managerialfocus
(Hoelscher,2016;Datta,2015).Itslonghistory,diverseculturalsetting,anddominatinginformal
sectordemandanindigenoustailor-madeframeworkinsteadofanimportedschemeofactionsfrom
itswesterncounterparts(Das,2020;Rajput&Arora,2017).

Despiteextensiveliteratureonsmartcities,theconceptisstillinanascentstageofresearch
andpractice(Ahvenniemietal.,2017;Moraetal.,2017;Castelnovo,2016;Ojoetal.,2016).The
existingsmartcitiesresearchisunconnected,fragmented,divergent,andincoherent(Pradoetal.,
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2016; Renata Paola Dameri, 2013). Moreover, there is a growing criticism against this concept
anditsstrategiesbecauseoftop-downapproach,pooradaptationtoaccommodatethelocalneeds,
tendenciestofocusonneoliberaleconomicgrowth,andprivilegingaffluentsectionsofthesociety
(Angelidou,2017;Martinetal.,2018).Oneofthefirstcriticalarticlesaboutthisconceptwasauthored
byHollands(2008),urgingrealsmartcitiestostandup(Kummitha&Crutzen,2017).Thescholars
mostlycriticizethemarket-oriented,techno-centric,andutopianvisionsofsmartcitiesandquestion
whethertheycandeliversustainableandsociallyequitableresults(Martinetal.,2018).Oneofthe
reasonsforsuchcriticismsistheexplicitattentiongiventothepositivehypotheticalresultsofsmart
interventions.Onthecontrary,theresearchinurbanstudiesandgeographyshowsmoreofnegative
outcomesofsmartinterventions(Limetal.,2019).

Majorityof thescholarssupport thevisionofarationalistandbalancedapproachforSmart
UrbanDevelopment(SUD),andsodotheauthorsofthisstudy.However,itisonlypossibleifwe
understandthelacunaeinthecurrentdevelopmentframeworkandformulateaholisticvisiontofill
theprevailinggaps.Thisstudy’sobjectivesareframeduponthepreliminaryresearchonthesubject,
highlightingtheoverlookedandundervaluedgoalsandpurposeofsmartcities.AstrategicSUD
frameworkmustchalk-outaroadmapforbuildingfuturesmartcitiesinsuchamannerthatallexisting
urbancomponentssuchassocial,economic,political,cultural,institutional,physical,andgeographical
arewellintegrated.Thisstudyaimstohighlightthecriticalfactorsessentialforformulatingsucha
cohesiveframework.Thispapertargetsfutureresearchers,urbanprofessionals,andpolicymakerswho
mustmakeinformeddecisionsandstrategiesforSUD.AuthorshaveproposedanovelSystematic
LiteratureSearchandReview(SLSR)framework,coupledwithtext-analytics-basedcontentanalysis
andgroundedtheorymethodsformeta-synthesis.

2. NeeD FoR THe STUDy

Conceptually, thesmartcitynotioncanbeperceivedasaderivativeof futuristicurbanplanning
ideologiesofthemid-20thcentury,rangingfromtheurbananalyticsofthe1970stothesmartgrowth
movementofthe1990s(Glasmeier&Christopherson,2015;Kitchin,2015).Duringthe1960sand
1980s,manyprominentarchitects,planners,andgeographersembracedtechnologicaladvancementat
anurbanscale,withideassuchasP.Cook’s‘Plug-in-City’andR.Herron’s‘WalkingCity’.Kummitha
&Crutzen(2017)classifiedthereviewedsmartcitiesliteratureintorestrictivearticlesthatgivehigher
importancetotechnology,reflectivearticlesthatgivemoreattentiontohumanelements,rationalist
articlesthatfavourthetechnologicaladoptionandenhancedhumancapital,andcriticalarticlesthat
findthewholeideaasneoliberalutopianpromises.

Mostoftheliteraturereviewonsmartcitieseitherfocusesonanoverallunderstandingofthis
ideaorattemptstoestablishrelationshipswithotherconcepts(Table 1).Authorsobserveamissing
urbanplanner’sperspectivefromthepresentbundleofknowledge.Someofthescholarswithurban
planningfocusincludeLimetal.(2019)whoassessedthehypotheticalandobservedresultsofsmart
citiesinterventions,Kummitha&Crutzen(2017)whoclassifiedexistingliteratureintofourschools
ofthought,Aurigi&Odendaal(2020)whoemphasizedtheimportanceofsocial-sustainabilityover
digitalurbanismandCaragliu&DelBo(2016)whostudiedtheinterrelationshipbetweenurban
developmentpoliciesandsmartcities.

3. MATeRIALS AND MeTHoDS

TheexistingSmartCitiesliteratureismostlyqualitativeanddiverse,andhence,itsextensivereview
requiresasystematicandcomprehensiveapproach.Grant&Booth,(2009)providesananalytical
insightintothefourteenliteraturereviewtypologiesusingaSALSAframework(Search,AppraisaL,
SynthesisandAnalysis).AuthorshaveadoptedtheSystematicLiteratureSearchandReview(SLSR)
methodforthisstudyasitcombinesthestrengthsofcriticalreviewwithacomprehensivesearch
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processforproducingarationalsynthesis.Thismethodassumesallincludedarticlesbeingassessed
andvaluedagainstthesameunderlyingcriteria(Grant&Booth,2009).Thissectiondetailsoutthe
SLSRframeworkandMeta-Synthesisapproachappliedforthisstudy.

3.1. SLSR Framework
VomBrockeetal.(2009)identifysaliteraturesearchasthemostfundamentalsteptosynthesizethe
findingsofalargeskeletonofresearch.TheproposedSLSRframeworkintegratesthesystematic
reviewframeworkssuggestedbyWebster&Watson(2002),VomBrockeetal.(2009),Wolfswinkelet
al.(2013)andHigginsetal.(2019).Figure 1showsthefourphasesoftheproposedSLSRframework.

Table 1. Studies that reviewed smart cities literature

Study Objective Approach Outcome

(Kummitha&
Crutzen,2017)

Tofindtheconflictingviewsin
smartcityresearch

ContentAnalysisofpeer-
reviewedjournals

Classifiedavailableresearch
intofourschoolsofthought

(Limetal.,
2019)

Toidentifyandanalyze
theresultsofsmartcity
development

Systematicliteraturereviewfor
peer-reviewedarticlesfromthe
urbanplanningfield

Classifiedresultsintofour
categoriesbasedonpositiveor
negativeandhypotheticalor
observed

(Moraetal.,
2017)

Toprovideanoverallpictureof
thefirsttwodecadesofsmart
cityresearch

Bibliometricanalysis Characterizationbytheir
geographicalorigins,
knowledgedomainsand
developmentpaths

(Loo&Tang,
2019)

Toexploresmartmapping
meansforSpatio-temporaldata

Systematicoverview Majorchallenges,directionsof
change,andimplicationswith
respecttodatacollectionand
analysis

(Cocchia,2014) Toinvestigatetheorigin,
developmentandfeaturesof
smartanddigitalcities

LiteraturereviewusingVom
Brockeetal.,(2009)model

Characterizationbytime
analysis,terminologyanalysis,
definitionsanalysis,typology
analysisandgeographical
analysis

(Trindadeetal.,
2017)

Toanalyzetherelationship
betweenenvironmental
sustainabilityandsmartcity

Systematicliteraturereview Discussesthenatureofarticles
withboththeterms

(Purnomoetal.,
2016)

Tosummarizepotential
indicatorsforimplementing
smartcities

SystematicLiteratureReview Highlightsmostfrequently
usedkeywordsandindicators

(Ismagiloivaet
al.,2019)

Toanalyzetheroleofsmart
citiesoncreatingsustainable
citiesandcommunities

Synthesisoftherelevant
literature

Categorizesstudiesintosix
environment-focusedthemes

(Chauhanetal.,
2016)

Toprovideaholisticviewof
usingbigdatainsmartcities

Systematicliteraturereview
andsynthesis

Classifiesintoeightbroad
challenges

(Ruhlandt,
2018)

Toanalyzethedefining
componentsofsmartcity
governance

SystematicLiteratureReview Clusteredunderfourcategories

(Jongetal.,
2015)

Toinvestigatethe
interrelationshipsbetween
twelvecitycategories

Bibliometricanalysisusing
springembeddedalgorithm

Producedaconceptualmeshed
network
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Inphase1ofSLSR,wesetourpriorities,identifythestakeholdersandobjectivesofourresearch
toprepareafocusedscopeofreview.Thisstudytargetseveryonewhoisassociatedwiththebroad
domainofurbanplanning,suchasplanners,architects,andpolicymakers.Preliminaryresearchhelped
ustoformulatetworesearchobjectives.Thefirstistoidentifythekeytermsassociatedwithobjectives
ofSUDandthesecondistorecommendcriticalfactorsforinclusionintheSUDstrategicframework.

Forphase2,weconductedaSystematicLiteratureSearchonthetwobibliographicaldatabases,
i.e.,WebofScienceandScopus.Theinitialcriteriaforselectionofliteraturearedocumentswith
‘smartcity’or‘smartcities’intheirtitlesandpublishedfrom2010to2020.Thesuccessivesearch
criteriaincludeEnglishaslanguage,urbanplanningasfieldofstudyandpeer-reviewedacademic
publicationsasdocumenttypes.ThesearchresultsinboththedatabasesisgivenbelowinFigure 2.
Afteracarefulscanofthetitle,abstract,introduction,andconclusionsectionsoftheresulting299
documents,weremoved92duplicatedocumentsand142irrelevantdocuments.Theremaining65
articlesformourfinaldatabaseforthesystematicmeta-synthesisprocess.

3.2. Meta-Synthesis
Inphase3ofproposedSLSRframework,wereviewedeachdocumentinourfinaldatabasethoroughly
anditerativelywithbackwardandforwardsearches.Theextractedrelevantexcerptsformcorpora
forourfurtheranalysis(Wolfswinkeletal.,2013).Forourfirstobjective,weadoptedadeductive
contentanalysismethodthatusestext-computationalalgorithms(Fabbrizzietal.,2016;Leeetal.,
2020;Sebestyénetal.,2020;Wehnertetal.,2018)andforoursecondobjective,weadoptedan
inductivegrounded-theorymethodthatusesconceptmatrix(Finfgeld-Connett,2018;Wolfswinkel
etal.,2013).Forthegroundedtheorymethod,alltheextractedexcerptshighlightingthegapsare

Figure 1. Proposed SLSR framework
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codedintheexcelworkbookandfurtherdistilledintoconceptualthemes.Forthecontentanalysis
method,theextractedexcerptswithobjectivescomponentareloadedintotheMatlabR2019bversion
withTextAnalyticstoolbox.

Analysisofrecurrenttermsandtheirclusteringtendenciesinourcorpuscanhelpusidentifythe
key-termsassociatedwiththeobjectivesofSUD.Wehaveusedtermfrequencies,topicmodeling,
andvisualizationalgorithmstoserve thispurpose.TermFrequencyofa term t inadocumentd
measuresitsrelativefrequencyinadocumentandcanbegivenbyequation 1.Topicmodelingis
anothermachine-learningalgorithm,whichisusedtoclusterwordsintoafinitenumberoftopics,
assumingtheirprobabilisticmeasures.LatentDirichletAllocation(LDA)isthemostcommontopic
modelingtechnique,whichusesstatisticalDirichletdistributionstoinferrelevanttopicsfromaset
ofdocumentsbasedontheirwordpatterns.

TF t d
number of times a term appears in the document

tot
,( ) = � � � � � � � � �

aal number of terms in the document� � � � � �
 (1)

First,pre-processingisdonebydividingtheentirecorpusinto3,754meaningfultextualunits
calledtokens.Thesetokensarefurtherscreenedto1,900tokensbyremovingEnglishstop-words,
punctuations,toolongortooshortwords,infrequentandirrelevantwordstoavoidbiasedresults.
These tokensarenormalizedbystemming to retain the root formsof inflectedwords.All these
pre-processedwordsarefurthertransformedintonumericvectorsusingBagofWords(BoW)and
BagofN-grams(BoNgrams)modelor, insimplewordsaDocumentFrequencyMatrix (DFM).

Figure 2. Literature search results 
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ADFMisnothingbutamatrixwitheachcellentrycorrespondingtotheoccurrencesofatermin
adocument.Figure 3showsavisualrepresentationofrawdataset(848words),acleaneddataset
afterpre-processing(76words),andabigramsdatasetwithpairedwords(1,248bi-grams).Around
91.03%oftextualdataisreducedwiththepre-processingprocessascalculatedbyequation 2.This
cleaneddatasetisusedforourfurtheranalysis.

% reduction
number of words in cleaned Bag of Words

numb
= −1

eer of words in raw Bag of Words� � � � � � �
*










100  (2)

4. ReSULTS AND DISCUSSIoNS

This section elaborates the existing theories about the origin, evolution, terminologies, and
characteristicsofthe‘SmartCity’conceptanddiscussestheresultsobtainedfromtheappliedmeta-
synthesis.

4.1. Characteristics of Literature Database for Review
Ourentiredatabaseiscategorizedintosixdomainsbasedontheirresearchcoverage.Figure 4shows
thataround75%ofthetotaldocumentscorrespondtothegapsidentified,followedbyobjectives
(68%),dimensions(31%),evolution(15%),general theory(10%),andassessmentschemes(4%).
AccordingtokeywordsearchintheScopusdatabase,overallsmartcitiesliteraturespanningover
thelastdecadeisdominatedheavilybytheUSA(24.76%)followedbyChina(16.60%)andtheUK
(10.62%)(Figure 5).Theconceptismultidisciplinary,withresearchfieldsrangingfromComputer
SciencestoNeurosciences,asshowninFigure 6.Intermsofresearchpublications,Elsevier’sCities
hasthemaximumshare,followedbyTaylorandFrancis’sJournalofUrbanTechnologyandSage’s
UrbanStudies.

Figure 3. Word clouds for the raw and cleaned dataset 
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Figure 4. Database classified into outcome domains

Figure 5. Research production by country

Figure 6. Research production by research field
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4.2. origin and evolution
Technology-drivenurbandevelopmentandmanagementarebelievedtobeessentialinstrumentsto
addresssocio-economic,spatial,andenvironmentalchallenges(Deakin&AlWaer,2011;Nam&
Pardo,2011;Hollands,R.G.,2008).However,aconstantshiftandconfusionhaveprevailedoverthe
lastfewdecadesregardingitsstatedobjectivesandadoptedapproaches.Dhingra&Chattopadhyay
(2016,2017)andCocchia(2014)haveidentifiedfiveexternaldrivingeventsthatkeptshiftingthefocus
ofthisconcept(Figure 7).In1998,KyotoProtocolfirstcommunicatedthisideawithasignificant
thrustonenvironmentalissuestoaddressindustrialisation’snegativeimpacts.However,post-2000,
therewasashiftinfocustowardsdigitalincorporationintoexistingurbansystems.In2010,with
theEurope2020strategy,theconceptagaincameundertheaegisofsustainableurbandevelopment.
Thelastdecadeobservedashiftoftheoverallnarrativeofsmartcityfromthedigitalnotiontothe
sustainabilityagenda(Aurigi&Odendaal,2020).

Theoverallresearchonthisconceptshowsanexponentialincreasesince2009,somuchsothat
itover-shadowedtheterm‘SustainableCity’toagreatextent(Alderete,2020;Jongetal.,2015;
Jossetal.,2019;Moraetal.,2017).AccordingtoabibliometricanalysisconductedbyMoraetal.
(2017),smartcitiesresearchfollowstwodevelopmenttrends.Thefirstcomprisesthepeer-reviewed
publications produced by European universities supporting an integrated framework.The second
consistsofthegreyliteratureproducedbytheAmericanMNCssupportinganICT-drivendevelopment
approach.Scopussearchon‘SmartCities’publishedduringthelasttwodecadesresultsinmorethan
146,000documents,withapproximately92%producedoverthelastdecade(Figure 8).Authorshave
limitedthisstudytopeer-reviewedresearchproducedoverthelastdecade.

4.3. Terminologies and Characteristics
AwidelyacknowledgeddefinitionofSmartCitiesisgivenbyCaragliuetal.(2011),describingthem
astheonesinwhichinvestmentsinhumanandsocialcapitalcoupledwithtraditionalandmodernICT
infrastructuregeneratessustainableeconomicdevelopmentandhighqualityoflifewhilepromoting
prudentmanagementofnaturalresources(Albinoetal.,2015;Moraetal.,2017;Ojoetal.,2016;
Yigitcanlar,2015).Fromamoreneutralperspective,Pradoetal.(2016)definedasmartcityasa
communitythatsystematicallypromotestheoverallwell-beingofitsresidents,flexibleenoughto
proactivelyandsustainablybecomeanincreasinglybetterplacetolive,work,andplay.

Figure 7. Evolution of smart city concept 
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Thisconcepttendstoadoptimagesofmanyofitsconceptualvariants,suchasdigitalcitiesand
intelligentcities(Alderete,2020).Jongetal.(2015)developedameshed-networkasshowninFigure 9
toshowcasetheinter-relationshipsbetweenthetwelvemostfrequentlyusedcitycategories.Itindicates
the‘SustainableCity’nodeasafocalumbrellatermwithothercitycategoriesasitsneighbouring
nodes.Theirproximitytoeachotherinthenetworkshowstheirmutualco-occurrences,whiletheir
sizesindicatetheiroverallfrequencies.Thefindingsofthisstudyreportarelativelyhigherfrequency
of‘DigitalCity’categorybutwithlocationfarfromthe‘SustainableCity’category.Onthecontrary,

Figure 8. Documents produced over the last two decades on smart cities research (source: Scopus)

Figure 9. Inter-relationship between popular city categories
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the‘SmartCity’categoryformsrobustandcloseraxeswiththe‘SustainableCity’,‘GreenCity’,
‘IntelligentCity’and‘Eco-city’categoriesbutdistantaxeswith‘DigitalCity’,‘InformationCity’
and‘UbiquitousCity’categories,illustratingacloserrelationshipbetweensmartandsustainablecity
categoriesthansmartanddigitalcitycategories.

UnitedNation’sITU-FGonSSCs(2014)definedanewconceptofSmartSustainableCityas
theonewhichleveragestheICTinfrastructuretoimprovecitizens’qualityoflifeandwell-being,
ensuressustainableeconomicgrowth,streamlinescityservices,reinforcespreventionofdisasters,
andprovideseffectivegovernmentmechanisms (Ibrahimet al., 2018;L.G.Anthopoulos,2017;
Castelnovo,2016).Dhingra&Chattopadhyay(2016)alsodefinedSmartSustainableCityastheone
whichimprovesthequalityoflifeofitscitizens,ensureseconomicgrowthwithbetteremployment
opportunities,improvesthewell-beingofitscitizens,establishesanenvironmentallyresponsibleand
sustainableapproachtodevelopment,ensuresefficientdeliveryofbasicurbanservices,addresses
climatechangeandenvironmentalissuesandprovidesaneffectiveregulatorymechanism(Romanelli,
2020;Bednarska-Olejniczaketal.,2019;Garau&Pavan,2018;Trindadeetal.,2017).

ThesixmostcommonlydiscussedcharacteristicsofaSmartCityareSmartEconomy,Smart
Mobility,SmartEnvironment,SmartPeople,SmartLiving,AndSmartGovernance(AlNuaimietal.,
2015;Anthopoulosetal.,2016;Lombardietal.,2012;Sharifi,2020).Basedontheirimplementation,
smartcitiescancharacterisedintohardandsoftinfrastructureorientedstrategiesfocussingeitheron
thetangiblecomponentssuchasbuildingsandroadsortheintangiblecomponentssuchaspeople
andgovernance,respectively(Albinoetal.,2015;Anthopoulos,2017;Lombardietal.,2012;Neirotti
etal.,2014).

4.4. Text Analytics
Asdiscussed,theTextAnalyticstoolboxisusedforpre-processingandanalysisofourdataset.The
absoluteandrelativefrequenciesofwordsinthecorpusarecalculatedusingtheBoWmodel,as
showninFigure 10andFigure 11,respectively.

Bothabsoluteandrelativefrequenciesshowalmostsimilarwordsoccurringthemostnumberof
times,correspondingtosustainability,qualityoflife,socialaspects,urbanservices,efficiency.Table 2
comparesthetop20occurringwordsandthetop20occurringbi-grams.Thesewordsarecorresponding
to‘sustainability’,‘quality’,‘social’,‘life’,‘services’,efficiency’,‘urban’,‘improvement’,‘citizens’and
‘economic’rankhigherthanrestofthewordssuchas‘governance’,‘development’,and‘environment’.
Ontheotherhand,pairedwordssuchas‘quality-of-life’,‘social-environmental’,‘social-economic’,
‘improve-quality’, ‘urban-development’, ‘environmental-sustainability’, ‘economic-sustainability’,
‘citizen-life’,‘social-inclusion’rankhigherthanpairedwordssuchas‘natural-resources’,‘mobility-

Figure 10. Absolute Term Frequencies
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Figure 11. Relative Term Frequencies

Table 2. Individual words vs paired words

Rank Words Bi-grams

1 sustain qualiti life

2 qualiti social environ

3 social econom social

4 life improv qualiti

5 servic urban develop

6 effici environ sustain

7 urban sustain econom

8 improv human capit

9 citizen econom growth

10 econom life citizen

11 govern social inclu

12 develop natur resourc

13 environment life qualiti

14 increas effici sustain

15 peopl high qualiti

16 capit improv econom

17 busi mobil environ

18 inclus effici servic

19 competit sustain resili

20 provid manag natur
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environment’and‘efficient-services’.Overall,thebi-gramsgivemorecomprehensibleresultsthanindividual
wordsbyretainingtheircontext.AwordcloudinFigure 12visuallysummariesthedistributionofwordsinour
corpuswith‘Sustainability’,‘QualityofLife’,‘Social’and‘Urban’asdominantwords.

AnothertechniqueusedfortextanalyticsisLDAtopicmodellingtoclustersimilarwordsunderasingle
topic.Amachine-learningalgorithmisusedtocompareLDAmodelsfortheircomputedperplexitiesofthe
held-out test(Figure 13).Thenumberof topicswith lowerperplexityandcomputationtimecorrespondto
bettergoodnessoffit.

Figure 12. Word cloud for objectives of SUD

Figure 13. Goodness of fit algorithm to identify the optimum number of topics



International Journal of Urban Planning and Smart Cities
Volume 3 • Issue 1

13

Figure 14showsword-cloudsgeneratedforfourtopicsusingtheoutputoftheBoWmodel.Topic
1highlightstheimprovementofqualityoflifeandeconomicsustainability;topic2highlightssocial
capital,communities,andenvironmentalefficiencies;topic3highlightspeople,citizens,governance,
services,andenvironment;andtopic4highlightssustainableresourcesandinnovativenetworks.

Figure 15showstheresultsoftheLDAmodelforfivetopicsappliedtothegeneratedbi-grams.
Topic1coversthequalityoflife;topic2coverssustainableeconomyandeconomicgrowth;topic3
covershumancapital,urbandevelopment,socialenvironment,sustainableenvironmentandsocio-
economicaspects;topic4coverssocialinclusionandadministrativeefficiency;andtopic5covers
citizenservicesandpeople’s life-work integration.Overall, thisanalysis findskey-termssuchas
qualityoflife,sustainability,socialinclusion,urbandevelopment,citizens’services,environment,
socio-economic,governance,andhumancapitalasrelevantaspectsforformulatingSUDstrategies.

4.5. Gaps Identified
Thesecondcorpusconsistsof thecritical insightsproducedundervariousstudies.Weapplieda
grounded-theorymethodbycodingandclassifying120excerptsintosixthemesofdiscussion.Figure 
16shows30%excerptscoveringissueswithapproach,34%coveringrecommendations,16%covering
issueswithterminologies,15%coveringissueswithimplementation,and5%coveringissueswith
existingresearch.Figure 17showsthatoutofallthedocumentsinourcorpus,30%discussissues
withapproach,16%discussissueswithterminologies,15%discussissueswithimplementation,5%
discussissueswithexistingresearch,and34%highlightrecommendationstofillthesegaps.Table 
3andTable 4showtheconceptmatrixandsummaryundereachofthesixdiscussionthemesin
ourcorpus.

Theareasoffutureresearch,whicharehighlyrecommendedtobeincludedintheSUDstrategies,
arelistedinTable 5.Asaholisticvisionforsmartcities,itisimperativethaturbanplannersandpolicy

Figure 14. Results of LDA topic model for individual words
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Figure 15. LDA topic model results for paired words

Figure 16. Themes of discussion covered in database
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Figure 17. Themes of discussion covered in extracted excerpts

Table 3. Concept matrix 

References

Discussion Themes

Issues with 
Approach

Issues with 
Existing 
Research

Issues with 
Terminologies

Issues with 
Implementation

Recommendations 
to fill Existing Gaps

(Ahvenniemietal.,2017) X X X X

(AlNuaimietal.,2015) X X

(Alawadhietal.,2012) X

(Albinoetal.,2015) X X X X X

(Alderete,2020) X X X X X

(Allwinkle&Cruickshank,
2011)

X X X X

(Angelidou,2014) X X X X X

(Angelidou,2015) X X X X X

(Angelidou,2017) X X X X X

(Aurigi&Odendaal,2020) X X X X X

(Baron,2012) X X

(Battyetal.,2012) X

(BenLetaifa,2015) X X

(Bibri,2018) X X X

(Caragliu&DelBo,2016) X X X X

(Caragliuetal.,2011) X X X

(Castelnovo,2016) X X X
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References

Discussion Themes

Issues with 
Approach

Issues with 
Existing 
Research

Issues with 
Terminologies

Issues with 
Implementation

Recommendations 
to fill Existing Gaps

(Chourabietal.,2012) X X X X

(Claire.&Catherine.,
2014)

X X X X

(Cocchia,2014) X X X X X

(Datta,2015) X X X

(Deakin&AlWaer,2011) X X X

(Garau&Pavan,2018) X

(Garcia-Ayllon&Miralles,
2015)

X X X X X

(Glasmeier&
Christopherson,2015)

X X X X

(Harrison&Donnelly,
2011)

X X X X

(Höjer&Wangel,2015) X X

(Ibrahimetal.,2018) X

(K.Harrison,2017) X X X

(Kitchin,2014) X

(Kitchin,2015) X X X X X

(Jossetal.,2019) X

(Khansarietal.,2014) X X

(Kourtit&Nijkamp,2012) X X X

(Lam&Ma,2019) X X X

(Lazaroiu&Roscia,2012) X

(L.G.Anthopoulos&
Vakali,2012)

X

(L.G.Anthopoulosetal.,
2015)

X

(L.Anthopoulosetal.,
2016)

X

(L.G.Anthopoulosetal.,
2016)

X X X

(L.G.Anthopoulos,2017) X X

(L.Anthopoulos,2017) X X X

(Limetal.,2019) X

(Lombardietal.,2012) X X X X X

(Martinetal.,2018) X X

(Meijeretal.,2015) X X X X X

(Moraetal.,2017b) X X X X X

(Nam&Pardo,2011) X X X
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References

Discussion Themes

Issues with 
Approach

Issues with 
Existing 
Research

Issues with 
Terminologies

Issues with 
Implementation

Recommendations 
to fill Existing Gaps

(Neirottietal.,2014) X X X X X

(Odendaal,2016) X X

(Ojoetal.,2016) X X X

(Pradoetal.,2016) X X X X

(Dameri,2013) X X X X

(Santoso&Kuehn,2013) X X X

(Shelton,Zook,etal.,
2014)

X X X X

(Söderströmetal.,2014) X X X

(Trindadeetal.,2017) X

(Thite,2011) X X

(Vanolo,2013) X X X

(Winters,2011) X X X X X

(Yigitcanlar,2015) X X

(Zygiaris,2013) X

Table 4. Summaries under each theme

Theme of Discussion Summary

Approach

Theconceptistheoretical,market-oriented,andbusiness-led.Theapproachisinconsistent,
lackingtheneedsofitscommunities,culture,humancapital,environmentalandsocio-
economicaspects;privilegingsomepeople,places,andactivitiesoverothers.Thereisno
onesizefitsallapproach,whichcanreachitsgoalsbyblindlyrelyingonICT.Disconnected
spatialtechnologicalfixescanaggravateurbanissuesofsegregation,polarization,class
inequality,anddigitaldivide.

ExistingResearch
Existingresearchonsmartcitiesisfragmented,divergent,andlackscohesion.Itdoesnot
discusstheprosandconsofsector-basedandgeographicalstrategiesofdevelopment.A
systematictheoreticalstudyaboutthisphenomenonismissing.

Implementation

ThereisasingularfocusonICTbasedtechnologyorientedstrategies,nottakinginto
accounttheexistingconditions.Isolatedpiecesofempiricalevidenceexist,whicharemostly
hypothetical.Mostofthesmartinterventionsaretooambitiousanddemandtremendous
investments,andlarge-scaleexpansion.

Terminologies

Thetermistoobroad,elusive,ambiguous,andfuzzywithnouniversalconsensus.Word
Smartismostlyusedasaninstrumentalconceptandnotasanormativeconcept.The
foundationofcapitalaccumulationandbrandingislaiddownaroundbuildingnewurban
utopias.

Recommendations
TheconceptofsmartcommunitiesandsmartterritoriesismoreconsistentwithSUD’sgoals.
Thereshouldbemorefocusonsocial,physical,environmental,cultural,spatialandterritorial
dimensionsofpeople,placesandcommunities.
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makersdonotadoptpiecemealstrategiesbutratherfocusonanintegratedapproach.Suchcohesive
approachshouldincludealltheessentialurbancomponentswhiledesigningourcities,whetheritbe
environmentalgoalsorsocio-culturalgoalsoreconomicgoals.

Mostofthescholarshaverecommendedincludingcommunitiesandsocialaspects(23%)into
SUD framework, followed by cultural aspects/local context/background conditions (17%), urban
planning(17%),environmentalaspects(12%),andbuiltenvironment/physicalaspects(9%).Aword
cloudgeneratedusingtheBoWmodelasgiveninFigure 19illustrateshigherimportancetobegiven
tourbanandphysicalspacesandtheirsocialcomponentsforinclusionintheSUDframework.Figure 
18andFigure 20showthatsocio-culturalandphysicalaspectsarethecriticalfactorsthatshouldbe
includedwhileframingSUDstrategiestomeetitsobjectives.

5. CoNCLUSIoNS

Urbanismisawayoflife(Santoso&Kuehn,2013),andcitymakingisaprocessinwhichvariedurban
experiencesandculturalpatternsresultinsocial,economic,political,andphysicalurbancomponents
uniquetoahumansettlementsystem(Tonkiss,2013).However,thereisaglobaltendencytooverlook

Table 5. Research areas to fill the current gaps

SNo Critical Factors Source

1 Environment (Ahvenniemietal.,2017;Albinoetal.,2015;Allwinkle&Cruickshank,2011;Caragliuet
al.,2011;Claire.&Catherine.,2014;Cocchia,2014;Glasmeier&Christopherson,2015;
K.Harrison,2017)

2 Physicalaspects (Ahvenniemietal.,2017;Angelidou,2014,2015a;Baron,2012;K.Harrison,2017;
Sharifi,2020;Shelton,Matthew.,etal.,2014;Vanolo,2013;Yigitcanlar,2015)

3 Localcontext,
historyandculture

(Albinoetal.,2015;Allwinkle&Cruickshank,2011;Angelidou,2014,2015b;Baron,
2012;Castelnovo,2016;Claire.etal.,2014;Cocchia,2014b;Dameri,2013;Deakin&
AlWaer,2011;Garcia-Ayllon&Miralles,2015;Glasmeier&Christopherson,2015;
K.Harrison,2017;Moraetal.,2017b;Neirottietal.,2014;Pradoetal.,2016;Shelton,
Matthew.,etal.,2014;Winters,2011)

4 People,and
community

(Albinoetal.,2015;Allwinkle&Cruickshank,2011;Angelidou,2014,2015;Aurigi&
Odendaal,2020;L.G.Anthopoulosetal.,2016;L.G.Anthopoulos,2017;Baron,2012;
Caragliu&DelBo,2016;Castelnovo,2016;Claire.&Catherine.,2014;Cocchia,2014;
Deakin&AlWaer,2011;Garcia-Ayllon&Miralles,2015;K.Harrison,2017;Lombardi
etal.,2012;Moraetal.,2017b;Nam&Pardo,2011;Neirottietal.,2014;Ojoetal.,2016;
Pradoetal.,2016;Söderströmetal.,2014;Taylor.etal.,2014;Vanolo,2013;Winters,
2011)

5 Humancapital (Caragliu&DelBo,2016;Claire.&Catherine.,2014;GarciaSilvaetal.,2016;K.
Harrison,2017;Moraetal.,2017b;Nam&Pardo,2011;Neirottietal.,2014;Shelton,
Matthew.,etal.,2014)

6 Territory (Angelidou,2014,2015;Aurigi&Odendaal,2020;Claire.&Catherine.,2014;Renata
PaolaDameri,2013;Deakin&AlWaer,2011;Garcia-Ayllon&Miralles,2015;Neirotti
etal.,2014;Taylor.etal.,2014)

7 Urbanformand
planning

(Albinoetal.,2015;Allwinkle&Cruickshank,2011;Angelidou,2014,2015a;Caragliu
etal.,2011;Chourabietal.,2012;Deakin&AlWaer,2011;Glasmeier&Christopherson,
2015;K.Harrison,2017;Kitchin,2015;Moraetal.,2017a;Neirottietal.,2014;Prado
etal.,2016;Shelton,Matthew.,etal.,2014;Söderströmetal.,2014;Vanolo,2013;
Yigitcanlar,2015;Zygiaris,2013)

8 Economics (Ahvenniemietal.,2017;Albinoetal.,2015;Allwinkle&Cruickshank,2011;Claire.&
Catherine.,2014;Cocchia,2014a;Glasmeier&Christopherson,2015;Moraetal.,2017;
Neirottietal.,2014;Winters,2011)
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the‘City’component fromtheconceptof ‘SmartCities’andeasilygetalluredby thegrandiose
visionsofmodernisation(Castelnovo,2016).incorporatingadigitalvisionandtechnologicalfixes
maygiveskewedresultstocriticalurbanissues(Aurigi&Odendaal,2020)

SmartcityinitiativesmostlyemphasisetheICT-basedinfrastructure,neglectingtheroleofsocial
capital, localculture,built-upenvironment, andspatialcharacteristics (K.Harrison,2017;Mora
etal.,2017;Caragliu,etal.,2011;Nam&Pardo,2011).However,thephysicalandsocio-cultural
geographyshouldbethecommondenominatortodefinethescopeofsuchinitiativesatthelevelof
buildingsorneighbourhoodsorcities(Garcia-Ayllon&Miralles,2015).Thetworesearchobjectives

Figure 18. gaps to be filled

Figure 19. word cloud showing gaps
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ofthisstudyaretoidentifythekey-termsassociatedwiththeobjectivesofSUDandtounderstand
thegapsforformulatingaholisticandintegratedSUDframework.

Grounded-theoryandtext-analyticsareusedforthemeta-synthesisof65peer-reviewedacademic
publicationsproducedoverthelastdecade.Theautomatedtextanalysisalgorithmformeta-synthesis
isanovelapproachforanalyzingadiverseconceptlikesmartcities,byeliminatingchancesofhuman
biasesanderrors.Thetextanalyticsclusterthekey-termsassociatedwiththeobjectivesofSUDunder
fivethemes-qualityoflife,sustainableeconomicgrowth,overallurbansustainability,socialinclusion,
and integratedcitizenservices.Thegapsstated in thecurrent researchpoint towards integrating
criticalfactorssuchassocio-culturalandterritorialdimensionsintoastrategicSUDframework.

Althoughthemethodologyadoptedforthesystematicliteraturereviewandmeta-synthesisisnovel
initsapproach,ithasfewlimitations.Theapproachisquiteexhaustive,dataintensiveandrequires
anexpertdomainknowledgetosubstantiatetheoverallfindings.Peopleinterpretthetermsmartin
differentways-forsomeitisjusttheenvironmentalgoalswhileforothersitisanICT-drivenurban
solution.Thestudyexplicitlylimitsthefocusofthestudytotheirgoalsirrespectiveofthemeansof
achievingthesegoals,whetheritbebymeansofurbandesigninterventionsortechnologicalspatial
fixes.Futureresearchonsmartcitiesshouldexplorenon-technicalattributesofacityandfindpractical
waystocapitaliseonitsexistingresources.
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