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ABSTRACT

Oneofthemostcriticalissuesrelatingtosmartcitiesistheselectionofthemostsuitedinterventions,
amongnumerousavailableoptions.Especiallywhenmedium-sizedmunicipalitiesareconcernedthat
typicallyhavelesscapabilitiesandavailableexpertise,theneedforamethodologicalframeworkfor
supportingtheselectionofpossibleinterventionsisprofound.Theaimofthisarticleistopropose
suchaparticipativemethodforinvestigatingthesectorsinwhichamunicipalitycouldtakeactions,
andfordecidingonpossibleinterventions.Theapproachincludescitizens’opinion,municipality
policy,andtheorganizational,technologicalandeconomicstatusofthemunicipality,aswellasbest
practicesfromothersmartcities.Thisway,amulti-criteriadecisionsupportmodelwasdeveloped,
inordertoselectthebestapplicationscenariosforamedium-sizedmunicipality.Themodelwas
appliedinSamosIslandinGreece,revealingthatcitizensshowgreatinterestinthedevelopmentof
smartapplications.Thewholeapproachcanbeeasilyapplied,withthepropermodifications,ina
largevarietyofcities,offeringausefultooltodecisionmakersandsocieties.
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INTRoDUCTIoN

Everyvisionforaprojecthastogothroughmanyconstraints,difficultiesandchallengestoachievethe
successfuloutcome.“Smartcity’sprojects”couldnotbeanexceptiontothis.Thesuccessofasmart
citydependsonthedesiresofitsresidents,thelocalcommunity,thewillingness,activeparticipation
andinitiativeoflocalauthoritiesintheimplementationofnew“smartcity”interventions.Butbeyond
thedesiresandinitiativesoftheresidentsandthemunicipality,thedecisionontheprimacyofthe
initiativestobeimplementedisalsoimportantandvariesfromcitytocity.

Withamultiplicityofavailableoptions,theneedforamethodologicalframeworkforsupporting
theselectionofpossibleinterventionsformunicipalitiesisprofound.Theaimofthispaperistoto
developamethodologicalframeworkabletoreachevidence-baseddecisionsforthesectorswhere
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actions should be taken and for the prioritization of possible projects, allowing medium-sized,
developingmunicipalitiestojointheSmartCitiesmovement.

Forthispurpose,byanalyzingthecitizendemandsandthecitycapacity,theauthorsproposea
multi-criteriadecisionsupportmodel,abletoassistintheconstructionofapplicationscenariosfora
mediumsizedmunicipality.ThemodelwasappliedinSamosislandinGreece,in2016.

Thepresentpaperisstructuredasfollows:Section2providesthebackgroundforsmartcitiesand
thechallengesfacingmediumsizedmunicipalities.Afteranalyzingtheurgentneedoforganizational
changesinordertoprioritizesmartinterventionsinmedium-sizedmunicipalitiesandpresentthecase
ofSamos,theauthorsdescribetheproposedmodelinSection3.Theresearchfindingsarepresented
anddiscussedinSection4.Thefollowingsection5indicatestheappropriatemodificationstobe
madeinorderforthemodeltobeadaptabletoothermediumsizedmunicipalities.Finally,thepaper
endswithconclusionsandfurtherresearch.

oN SMART CITy INTeRVeNTIoNS

ASmartCityusesinformationandcommunicationtechnologiesinordertoachievehighqualityof
lifeinmultiplekeyareas:economy,mobility-transportation,environment,healthcare,tourismand
culture,wasteandwatermanagement,safety,democracyandgovernance.Forthefirsttimein1994,
theterm“DigitalCity”wasbornwiththecreationofthedigitalcityofAmsterdam,theNetherlands,
usingthecityasametaphorcombinedfeaturesofacommunityofpeople,asite,andaplatformfor
virtualcommunicationandcollaboration.Intheyearsthatfollowed,especiallyafter2000,alarge
numberofstudiesforthisnewconceptofsmartcityhavebeenidentified(Albinoetal,2015).At
thesametime,thereareavarietyofdefinitionsandtermsofsimilarimportance,suchas:“Virtual
City”,“Cybercity”,“WiredCity”,“VirtualCommunity”,etc.Manyresearchersusemorethanone
oftheabovetermstodescribethesameconcept,andothersusethesametermwithatotallydifferent
meaning.Innowadays,thecommonplaceofallthesedefinitionsistheuseof“smartcity”asan
allegoryfordescribinganetworkofpeopleandinformationmovingdigitally.Anewdimensionof
acityispresentedinthecontextofthetechnologicalrevolutioninthefieldoftelecommunications
andelectronicsand their integration in thecity, thediffusionof information, and the increasing
dominanceofthedigitalonthephysicalspace.

The evolutionary journey from “Digital” to “Smart Cities” has shifted interest from cities’
technologies and digital infrastructure (communication networks, sensors, intelligent agents) to
thehumanandinstitutionaldimensionsofthecity.Forexample,theuseofhumancreativeskills,
thecooperationinthefieldofinnovationaswellasartificialintelligenceapplicationshavegained
newinterestaskeycontributorstothedesignofasmartcity.Theperceptionofthe“smartcity”is
notsomethingstatic,butaprocessoranumberofsteps,thedevelopmentofwhichistransforming
citiesintomoresustainable,adaptabletotheneedsofcitizens,andthereforemoreabletorespond
immediatelytothenewchallenges.

Currentresearch(Chourabietal.,2012)distinguisheseightareaswhichaffecttheimplementation
anduseofsmartactionsandprojects,thefirstbeingtheorganizationandmanagementoftheproject.
Thisfieldincludestheoriginaldesign,strategyandmethodstoaddressthedailydifficultiesofthe
action.Furthermore,aprojectisbasedontechnology:theuseofnewtechnologiesandITinfrastructure
andnetworksareimportantfeaturesofsmartcityinterventions.Thethirdfactoristheinstitutional
frameworkandvariouspoliticalcomponents.Thefourthfactoristhemodelofgovernanceandthe
fifthfactoristhehumanfactor,followedbytheeconomy,infrastructureandthenaturalenvironment.

Theareaswhere“smartcity”initiativesaffecttheeconomic,social,physical,environmentaland
institutionaldevelopmentofcitiesareperceivedthroughawiderangeofexamplesofcasestudies
fromEurope,Japan,IndiaandNorthAmerica.Smartercitiesallovertheworld(Copenhagen,Vienna,
Barcelona,Stockholm,Tokyo,Boston,NewYork,Toronto,etc.)havebetterpubliccommunication,
greatercommitmenttocyclingandhiking,agreaterfocusonsustainabilityandlowcarbonemission
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solutions.Informationandcommunicationtechnologiescontributetotheproperfunctioningofcities,
enhancingtheireffectiveness, improvingtheircompetitivenessandprovidingnewwaysinwhich
citizenscanaddressissuesofeverydaylifeinabetterway.Thesectorswhichseemtobepriorityto
implementdigitalapplicationsaree-governmentandpublicadministration,energysavings,health
care,publictransportation,tourismandenvironment.

The Challenges Facing Medium Sized Municipalities
Bigcitiesalwayspredominatedovermediumsizedonesinquality,varietyandsizeoftheavailable
workforce.ThelackoffinancialresourcesandinvestmentsandthereductioninICTinfrastructure
arestrongerinmediumsizedmunicipalitiesthanlargerones.Urbanizationspawnedtheproblem
oflackofqualifiedpersonnelwhocancarryouttechnologicalandadministrativeissuesofurban
governance. Furthermore, in medium sized municipalities there is a lack of cooperation among
differentdepartmentsandalackofsupportfromthenationalauthoritiesinvolved.

Butwhenacitycanbecharacterizedasamediumsized?Themostcommontermusedisthe
“secondarycity”,whosemainfeatureisthatitfollowsinsize,population,infrastructureandcapabilities
thecapital/metropolitancityandisusually,ifnotunknown,surelyinsignificantoutsidetheborders
ofthecountry.Duringthereviewofrelevantstudiesaboutthecityrankingintheworld,itbecame
clearthatwhatappearsmedium-sizedattheEuropeanscale,maybeconsideredlargeatthenational
scaleorsmallintheworldwidescale.Furthermore,althoughmostattentiontendstobedrawntothe
largestmetropolitancities,thisisdefinitelynotthecategoryofcitiesinwhichmostinhabitantslive.

Inmoredetail,the23percentoftheworld’spopulation(around1.7billionpeople)livedina
citywithatleast1millioninhabitants,accordingtoaresearchoftheDepartmentofEconomicand
SocialAffairsoftheUnitedNations.(UnitedNations,2016).

According to the final results of a researchproject (financedby theEuropeanCommunity)
conducted within the framework of the ESPON 2000-2006 program, in Europe 72 percent of
inhabitantsliveincities.Around260millionEuropeansliveincityregionswithmorethan100,000
inhabitants,butonly20percentliveincityregionsofmorethan2.5millionpeople,whilealmosthalf
(44percent)ofallurbaninhabitantsliveincityregionsoflessthan500,000inhabitants.Althoughis
noteasytodeterminewheneveracitymustbeconsideredasa“mediumsized”one,wecanassume
thatthecategoryofcitiesoflessthan500,000inhabitantscanbeconsideredtobe“medium-sized”
onesonaEuropeanscale.Definitely,themeaningof“medium-sized”municipalitiesdependsonthe
scaleonelooksat.

AccordingtoHellenicStatisticalAuthority,theurbanizationofGreekpopulationhasincreased
andisunevenlydistributedontheterritory.Indeed,theparticipationoflargeandmediumsizedcities
inthetotalpopulationreached72.8%(2001)from52.5%(1951).InGreece,mediumsizedcities
consistofsettlementswithapopulationof2.000to9.999inhabitants.

In conclusion, in medium sized cities live a significant proportion of the inhabitants of a
countryandismorethancleartheurgentneedoforganizationalchangesinordertoprioritizesmart
interventionsinmediumsizedmunicipalities.Thechallengesofmediumsizedcitiesaredifferent
fromabigoneandremainunexplored.Allcitiesareinvitedtooperateinaglobalenvironmentwhere
natural,political,economicandculturalboundariesgraduallylosetheirpowerbyallowingthefree
flowofeconomicandculturalcharacteristic.Mediumsizedcitiesareregionalcentersandpotential
mainpolesofapolycentricurbannetworkandthusacquireastrategicroleinabalancedeffortgrowth.

The Case of Samos
Greek cities present marginalization trends due to the limited capacity of the Greek economy
andthegeographicalisolation.TheGreekeconomyisnotabletosupportdevelopmentactivities
and knowledge-intensive activities that are expected to form the basis of the urban economy.
ThedevelopmentactivitiesinitiatedbyAthensandthentheslowandpartialdecentralizationare
expectedtosomeimportantregionalcities.Insomecases,thereareprospectsforspecificdeveloping
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activitiesexploitinglocalcomparativeadvantages(industrialtradition,touristresources).Intotal,
thehypothesisofanincreasedandpotentialdevelopmentalroleformiddlesizedmunicipalities
notappearstobeverified.

Particularly,Greeceisattheepicenterofafinancialcrisisthathasaffectedthelivesofcitizens
andtheirinstitutionalexpressionssuchaslocalgovernment.Inatimewhenresourcesarescarce,
citiesareforcedtofindnewsourcesofincomeinflowexploitingalltheircompetitivecharacteristics.
Thereisnocitythatcandoitatall,exceptperhapsafewbigworldwidecities.Inourtime,wedonot
haveafixedandrigidurbanhierarchybutmanyflexiblehierarchiesthatdependontheperformance
ofcitiesindifferentsectorsandactivities

ThispaperfocusesonSamos,oneofmediumsizedGreekislandsinareaandpopulationinAegean
Sea.AccordingtotheHellenicStatisticalAuthoritytheMunicipalityofSamospopulationamounts
to32.977inhabitants(2011)over34,000residents(asrecordedin2001).Theinsularitymakesthe
North-EastoftheAegeanuniquecomparedtotheregionsoftherestofGreeceandEurope.Samos
isanislandwithgreathistoricalandculturalheritageandwithsoilconstituents,withnaturalbeauty
(classifiedasagreenisland),theforestofland(despitetherepeatedfires)alternatewithfertileland
withvineyards,olivetreesandlocalproduce.Inrecentdecades(especiallysinceearly1980),the
developmentorientationistourism.InordertomakeSamosfetchingtouristdestination,itisneeded
toredefinethephysiognomy,todevelopalternativeformsoftourism,alltimeandattractinvestments
inhigh-qualitytouristfacilities.

Therefugee/immigrationproblemthathasemergedinrecentyears,withparticularintensityin
thelastyear(flows125,000refugees/immigrantspassedthroughSamos)sinceSamosisinthewayof
immigrants/refugeesflowsthroughTurkey,fromthewarzonesintheMiddleEastandNorthAfrican
countriestoEurope,itseemsthatcreatesadditionalproblemsinthemaineconomicactivity,tourism.

Samosisaspiralofeconomicandsocialimpasses,whicharecompoundedbythepooreconomic
situationandtheuncertaintyinGreecesixyears,thelackofinvestmentinproductivesectors,poor
ferryconnectionstomainlandGreeceandthecontinuousfallintheworkingpopulationduetonon
utilizationofwell-educatedyoungpopulation(duetohighunemployment).

Thereisanurgentneedtodeveloprealisticgoalsandstrategiesthatwillenabletheislandto
meetandrespondtothenewera,andwherepossible,exceedexpectations.Samoscanbeactivewith
regardtosustainabledevelopmentsufficienttounderstanditsstrengthsandweaknessesinthelight
oftheopportunitiesandthreatsitfaces.

THe PRoPoSeD DeCISIoN SUPPoRT MoDeL

Problem Definition
Thereisanurgentneedtodeveloprealisticgoalsandstrategiesthatwillenablethemedium-sized
municipalitiestomeetandrespondtothenewera.Medium-sizedmunicipalitiescanbeactivewith
regardtosustainabledevelopmentsufficienttounderstanditsstrengthsandweaknessesinthelight
oftheopportunitiesandthreatsitfaces.

Therecognitionofthemedium-sizedmunicipalities’strengths,addressingtheweaknessesandto
identifyandexploitpotentialopportunitieswillbethedrivingpower.Medium-sizedmunicipalities
anditscitizensshouldmakeanefforttomodernizehighlightingitsadvantages.

Τhemainobjectiveoftheresearchistodesignamodelthatanswersthefollowingquestions:

• Ιnwhichsectorswecouldtakeactions,promoteprojectsanddevelopdigitalapplicationsin
orderformedium-sizedmunicipalitiestojoin“SmartCities”?

• Whataretheappropriate“smart”applicationsforamedium-sizedmunicipality?
• Howcanweprioritizetheplethoraof“smart”interventions?
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Inparticular,theworkaimsatdraftingalternativescenarios/proposals,whichwillbethebasic
ideatoimplement“smart”applications,whichwillbetailoredtoamunicipality’sneeds,inorderto
formakeystrategy“SmartCitydocument”withproposalsfortheimplementationprocess.

The authors adopt the idea that the piloting activities will concern 10 key “smart” sectors:
Transportation,Energy,HealthCare,Water/WasteManagement,CitizenParticipation,ICTSystems
&Applications,Culture&Tourism,Environment,LocalDevelopmentandCitizens’Safety.These
keysectorsareareasofdigitalinterventionsthatitcanbedeveloped“smart”actionsandapplications.
ThesebasickeysectorsandasummaryoftheirpolicyguidelinesaregiveninTable1.

Phases, Steps and Contents of the Model
Thewaytoensureafairandsafedevelopmentistoanalyzethedemandsandtheneedsofthecity.
Todate,itmustbeattemptedtoincludethecitizens’opinion,theorganizational,technologicaland
economicstatus,and“bestpractices”experienceofqualifiedpersonnelfromothersmartcities,so
thata“hybridmulti-criteriadecisionmodel”willbedevelopedinordertoselectthebestapplication
scenarioandthroughwhich,specificdigitalpriorityapplicationswillbeproposed.

Theresearchdesignfollowsthreephases(Table2).Thefirstphaseconsistsofthefollowingsteps:

Step 1:Analysisofcitizens’voice,investigatingthefactorsthatshapetheattitudesofcitizenstowards
theSmartCityServicesbyLocalAuthorities.

Step 2:ResearchonMappingtheCurrentSituationoftheMunicipality.
Step 3:ExploringBestPracticesforSmartUrbanPlanning.

Inthefirstphase,itisattemptedtorecordthecitizens’opiniontrendsatthattimeofthesurvey.
Datacollectionwasdonebythemethodofelectronicsubmissionofwrittenstructuredquestionnaire
withrandomsampling.Thequestionnaireconsistedof42questions,whichsomewereclosedand

Table 1. 10 “smart” key sectors as digital city intervention areas

Focus Areas Summary of Policy Guidelines

1.Energy •Energysavings

2.Environment •EnvironmentalSustainability
•Environmentalprotectionandpollutioncontrol

3.HealthCare •Healthcaresolutions

4.Transportation •Optimizemobilitythroughouttheislandinrealtime

5.ICTSystems&Applications •Developultra-highspeedmultiservicetelecominfrastructure

6.Culture&Tourism
•Educationstrategiesandpolices
•Culturestrategiesandpolicies
•Tourismopportunities

7.Water/WasteManagement •Intelligentsolutionsinurbanwatermanagement
•monitoringsolutionstourbanwastewatermanagement

8.CitizenParticipation

•Increasetheprovisionofdirectdigitalservicestocitizensandbusinesses
•Improveaccesstodemocraticlifeandbolsterthecultureoftransparencyand
accountability
•Releaseanduseprioritizedopendata
•Increasetheprovisionofdirectdigitalservicestocitizensandbusinesses

9.LocalDevelopment •BusinessEconomicsandPublicPolicy
•GrowthandEmployment

10.Citizens’Safety •Improvesafetyofcitizens
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someopen-ended.Thequestionsweredividedintofivethematicsections,asfollows:demographic
characteristics,generalknowledgeonnewtechnologies,knowledgeontheconceptofsmartcity,
levelofcitizensatisfaction,citizens’suggestions/ideas.

Thefirstsectionconcernedthedemographicfeatures,suchasage,placeoforigin,education
level,occupation,etc.Thesecondsectioncontainedquestionsthatrecordthegeneralknowledgeon
newtechnologies.Thethirdsectionconsistedofquestionsonknowledgeofthesmartcityconcept.
Thefourthsectionwasthelargerone,whichweremostlyLikert-typequestionsrelatedtothelevel
ofrespondent’ssatisfactionwithrespecttotheservicesprovidedbythemunicipality.Thequestions
inthissectionwerecategorizedinto10key“smart”sectors(table1).Thelastsectionofthesurvey
questionnaireprovidedtotherespondenttheopportunitytopresenthisownproposalsandideas.Data
collectiontookplaceduringtheperiodfromOctober15,2015untilFebruary10,2016.

Inthesecondstepofthefirstphaseitisattemptedtorecordthecurrentstateofthemunicipality.
Whenconductingthisresearchtheauthors:

Table 2. Phases of the model
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• Conductedasemi-structuredinterviewwithofficialsofthemunicipality;
• AskedlocalofficersanddirectorsoftheMunicipalitytorecordtheirviewsthroughelectronic

submissionofeponymousstructuredquestionnaire;
• ConductedaninterviewwiththeMayorofSamos.

The questionnaire was closed and open-ended and was divided into four thematic sections,
as follows: participant’s personal information, containing questions relating to general personal
informationofrespondents,suchasnameandjobinthemunicipality,abriefdocumentationofthe
existingsituation,aimingatageneralsurveyofthecurrentsituationwithquestionsrelatedtothe
staffingofmunicipalservices,theInternetaccessofemployees,recordingthemajorlocalsocial
problems,etc.

The third section was related to specific areas of municipal services. The categorization of
questionswasbasedin10“smart”keysectors,aswementionedearlier.Inparticular,thequestions
ofthethirdsectionaskedtherespondent-responsibleofficerofeachmunicipalityservicetoevaluate
thetargetssetbythedepartment,throughtheactions(projectsoractions)includedintheOperational
ProgramoftheMunicipality.AndheretheevaluationquestionswereLikerttype.

Thelastsectionconsistedofopenquestions,thattheparticipantisfreetoexpresshisopinion
abouttheadvantagesanddisadvantagesofthemunicipalityandtoproposeactionsandsolutions,in
linewiththeneedsofmunicipalityinordertojoinSmartcities.

ItwasgivenagreatimportancetotheviewofthepoliticalleadershipofSamosmunicipality,
theMayor.TheMayor’sopinioniscrucial,notonlybecauseitisthe“first”citizenofthecity,but
alsobecause theMayor -as theheadof themajority (60%)of theMunicipalCouncil- isable to
decisivelyinfluencethedecisionsoftheCityCouncilanddirecttheviewsoftheexecutivestaffof
theMunicipality.

ThefirstphaseendswiththeInvestigationofBestPracticesfor“SmartCities”Designform
othercitiesofGreece.Specifically,theresearchersimprintedtheyearsofexperienceandvaluable
knowledgeonthedesignandimplementationofactionsandapplicationsfromotherGreekcities.
Thedatacollectionmethodwastheelectronicsubmissionofeponymousstructuredquestionnaire.
Thequestionswereclosedandopen-ended.Theselectionofmunicipalitiestookplaceaccording
theircapabilitytobeconsideredinlightoftheprogressandcontributionstothefieldofsmartcities.
Thus,thequestionnairecapturesthefactorsthatdeterminethedecisiononthedesignofthefirst
“intelligent”actionsandapplications,andtheproblemsarisingfromthedesign,implementationand
themaintenancethereof.

Thesecondphaseconsistsofdatacollectionanddataanalysisofthefirstphaseandascenario
/proposaldraftcreationfor“smart”applications.

Thelastphaseofthemodelusesthemulti-criteriadecision-makinganalysis(MCDM).MCDM
isafieldofoperationresearchandamathstandardizedeffort.Itisavaluabletoolusedforcomplex
problems.Itisusuallyselectedtodeterminetheoptimumsolution,ortoclassifyalternativesolutions,
orsimplytoseparateacceptableandunacceptablepossibilities.Moreover,weachievethecomposition
ofmultiplequalitycriteriabyensuringtheobjectivesandmaintainingthepreferencesofeachdecision
makerbyadjustinganappropriateweight foreachcriterion.Thestepsofmulticriteriadecision
processisthree:wefirstdefinecriteria,thenweratethecriteria.Finally,werateouroptionsagainst
thecriteriaandmultiplybytheweightingcoefficients.

Inthisresearch,itisattemptedtoprioritizethevariousinterventionsaccordingtothespecific
needsofthemunicipality,throughanevaluationmatrixwiththehelpofmulti-criteriadecision-making
analysis.Inparticular,theresearcherscollectandevaluate/classifyasetofsolutions/applicationsfor
“smart”mediumsizedmunicipalities.

Forthispurpose,itwasdraftedalistofalternative“smart”applications-solutionsthattheyhave
beenselectedafteraliteraturestudyofother“smartcities”inGreeceandabroadandafteranalyzing
theresultsofthisresearchoncitizens’voice,butalsoontheopinionandexperienceofmunicipal
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staff.Theauthorsconcludedinalistof37proposed“smart”applications-solutionscategorizedin
10smartkeysectors.

Specificcriteriaweresetaccording to their influenceon thedecisionabout thebestoption.
Throughperformanceweightingpercentagesforeachcriterion,theauthorsestimatethetotal/final
weightforeachsolution-implementationandclassifyalternativedecisionscenarios.

Forthepurposesofthisstudy,theresearchersselectedcertaincriteria-metricsthatcontributeand
influencethefinaldecision.Specifically,threecriteriacanaffectthechoiceofthe“bestsolution”and
thesearethedegreeofreadinessofthemunicipality,thecitizens’voiceandthedegreeofapplication’s
maturity.Figure1showstheproblemstructingmethodmap.

Theimportanceofeachcriterionanditsinfluenceonthefinaldecision,determinestheweighting
coefficient.Theresearchersattachedmoreimportance(75%)cumulativefactorswhichdepended
ontheMunicipality:thedegreeoftheMunicipalityofreadinessandtheopinionofcitizens,factors
related to thepoliticalwillof themunicipalauthority,organizational, staffingand informational
adequacyandfinancialthemunicipalityandthefirstopinionandcitizens’demandsandpotentials
oflocaltargetgroups.Thethirdfactor,with25%weight,doesnotdependontheMunicipality,but
mainlydependentonITcompanies.

Asfarasthesubcriteriaconcern,weightingcoefficientsaregivenbasedonthedegreeoftheir
influenceonthedecision(Figure2).

Thekeyelementofthisstudyistheevaluationmatrix(table3)thatincludesasetofdiscrete
applications-solutions,allthemaincriteriaandsub-criteriaofthemodelandtherateofeachsolution
ineachcriterion.Then,withamathematicalfunction,whichincludestheweightcoefficientsofeach
criterion,weevaluateandclassifyalltheoptions-solutions.Quantificationofeachqualitycriterion
isagraduationonadiscretescaleof0-3(0,1,2,3).Aftertheratingscaleforeachcriterion,we
calculatetheFinalApplication’sWeightinessFunction(AWF),usingthefunction:

AW F x K W i n
i ij

j

m

j
. . .( ) , ,...,= ∗ ∀ =

−
∑
1

1 

x
i
=“smart”application-solutioni

n =numberofproposed“smart”applications-solutions
m =numberofmaincriteria
K
ij

=numberofrateforthei-application/solutionforthemaincriterionj, j m= 1,..., 

W
j
=weightcoefficientforthejmaincriterion

Figure 1. Problem structuring method map
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Accordingtoitsdefinition,theAWFtakesvaluesfrom0to3.Accordingtothevaluethatwillbe
calculatedtoeach“smart”application,weclassifyeachapplicationintothreelevels.Particularly,if
AWF<1.5thentheapplicationisclassifiedtoLowPrioritySelection(ScenarioA),if1.5<AWF<2.5
theapplicationisclassifiedtoMediumPrioritySelection(ScenarioB)andfinallyifAWF>2.5the
applicationisclassifiedtoHighPrioritySelection(ScenarioC).

Figure 2. Determination of the weight coefficients for the main criteria and sub-criteria

Table 3. Multi Criteria Decision Matrix
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Thehighprioritydigitalapplications/solutionsthatincludedinScenarioCarethesolutionsthat
amediumsizedmunicipalitymustplanandimplement,achievingdirectionsarisingfromthedesire
ofthecitizens,butalsoonthewillingnessofmunicipalofficials.

TheactionplandividedintothreephasescanbeanalyzedinFigure3:PhaseA:Analysisphase,
PhaseB:PilotphaseandPhaseC:PhaseofDevelopmentandMaintenance.

The Analysis Phase includes the presentation of the citizens’ voice by analyzing the
data that comes from relevant questionnaire. It also studies the literature as far as smart
solutionsconcernsandanalyses the internationalbestpractices.This firstphaseendswith
theGreeksmartcitiesandthecurrentstatusoftheMunicipalityofSamos.Thesynthesisof
thevariousstudiesoftheAnalysisPhasewillendupto“TheSmartSamosInitiative”which
isthebeginningofthePilotingPhase.ThePilotingActivitieswillconcern10smartcitykey
areas,aswementionedabove.ThePilotingPhaseendsupwithevaluationandre-planning.
The Development and Maintenance Phase concerns concrete Project Implementation and
Construction-Evaluation-Replanning.

ReSeARCH FINDINGS

ThemodeldescribedabovewasappliedtoSamostheperiodfromtheendof2014untilmiddleof
2016.Thedatacollectiontookplacein2016.Theresultsreflecttheopinionofcitizens,thecurrent
situationofthemunicipalityofSamosandcapturetheofficersexperienceofother“smartcities”in
GreeceassuchasTrikala,HeraklionandVeria.Forthefirsttime,takingintoaccountparameterssuch
asthecitizensvoiceandtheorganizational,technologicalandfinancialstatusofthemunicipality,we
attempttocreateahybridmulti-criteriadecision-makingmodelinordertoselectthebest“smart”
applicationforSamos.

Figure 3. Smart city action plan



International Journal of Public Administration in the Digital Age
Volume 6 • Issue 1 • January-March 2019

51

Findings From Phase A
Determining the Voice of Citizens of Samos
PhaseAofthemodelanalyzescitizens’opinioninvestigatingthefactorsshapingtheattitudesof
citizenstowardstheservicesofaSmartCitybyLocalAuthorities.Thequestionnairecapturedthe
commonpublicopinionand“shedlight”ontheideasandconceptsthatdominatetotheislandof
Samos.Intheonlinesurveyfinallyanswered149(80maleand69female)residentsofSamos.The
demographiccharacteristicsofparticipants,age,educationallevelandemploymentarepresented
inFigure4.

Agreatpartoftheparticipants(87%)answeredthatliveinavillage-town,whichistrue,since
thereisnocityofover10,000residents.Theplaceofresidencematchwiththestatusofcitizenship
(62%),whichindicatesthecitizensofSamosshowedagreatinterestinparticipatinginresearch.
Almost68%ofparticipantssaidthattheyknowverywelluptoexcellenttheEnglishlanguage.

Regardingtonewtechnologies,agreatpartofrespondentsindicatedthattheyusecomputer(PC),
mobilephoneor tablet (Figure5b).The internetconnection ismostly throughcomputer (PC)and
secondarilywithmobilephone.Theaccesstotheinternetisviaapermanentconnectiontoacompany-
providerInternetconnectionservices(>96%)andsecondarilythroughpublicorprivateWi-Fi.

Thesurveyshowedthatalargepartoftheparticipantsusestheinternetforinformationand
secondarilyforcommunication(Figure5a).Onlyasmallpartofparticipantsdidn’tknowwhata
“smartcity”is,while70,5%haven’tusea“smartcity”applicationsofar(Figure5c).

Figure 4. Demographic characteristics

Figure 5. Knowledge on new technologies
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Anotherquestionconcernstheopinionofcitizensonissuessuchasthestrengthsandweaknesses
ofSamos(Figure6and7).Thiswasachievedasfollows:initially,allresponseswererecorded,asthey
weregiven.Thenwecategorizedandgroupedeachanswerdependingonitscontentandmeaning.
Forthispurpose,wecreatedsomekeywords.Tourismandnaturalbeautyemergedasthetwofirst
strengthsoftheisland,throughwhichSamoscanachievelocaldevelopment.Ontheotherhand,
citizenspointtothelackofinterestoflocalauthoritiesasthemainweaknessoftheislandandthe
“poor”publictransportationwiththemainlandofGreeceaswell.

Figure 6. Strengths of municipality of Samos

Figure 7. Weakness of municipality of Samos
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Figures8and9capturethemostprevalentareasof10“smart”keyfactorsdiscussedearlier,to
whomSamosmustplanandimplement“smart”actions,accordingtoSamosresidents’proposals.E
GovernmentandInformationandCommunicationTechnologyinfrastructuresarethemostpreferable
areaswherethemunicipalityofSamosmustfocuson.Particularly,forthedevelopmentofdigital
applications,theproposalsoftheinhabitantsofSamoshighlightedasafirstchoicethetouristsupport
(e.g.information,events,culture,etc.)asasecondoptiontheEgovernment(e.g.eservices)andas
thirdoptionthedamageandcomplaintsrespondingsystem(e.g.forroads,lighting).Figure10shows
areasthatcitizensbelievethatitmustbedevelopedSmartapplications.

Mapping the Current Situation of Municipality of Samos
In the second step of phase A the authors performed a formal interview with executives of the
municipality,askingthemtorecordtheirviewsthroughelectronicsubmissionofeponymousstructured
questionnaireandfinally,theyconductedaninterviewwiththeMayorofSamos.

Figure 8. Citizen participation success factors

Figure 9. Citizens’ proposals in 10 Key “smart” sectors
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ThefirstcontactwiththeexecutivesofSamosMunicipalityheldearlyinDecemberof2015in
theCityHall.Thechiefexecutiveandotherdirectorsofindividualdepartmentsofthemunicipality
participated. The meeting agenda aimed to gather information of the current situation of the
municipalityaddresson:

• Informationsystems;
• Currentprojectsanddevelopmentinitiatives;
• ProgrammingofthemunicipalityintheviewofnewoperationalprogramsofCompetitiveness,

Entrepreneurship&Innovation;
• Otherneedsofmunicipality.

During the discussion the researchers conducted a briefing of staff about the results of the
questionnairesurveyingpublicopinionofthecitizensofSamos.Fromthediscussionitbecameclear
thatallrelevanthaveshownveryremarkablework,whichischaracterizedbycooperativenessand
lovefortheisland.However,itbecameadocumentationofweaknessesandproblemsoftheisland.

Afterthemeeting,andaboutamonthlater,aquestionnairewassentelectronicallyto18e-mail
addressesoftheMunicipality’sexecutives,inordertoreflectthecurrentsituationofthemunicipality.
Theyfinallyparticipated5membersoftheadministrativemechanismofthemunicipality.Someof
theresultsareshowninFigures11and12.Theanswersofexecutiveseventuallycategorizedand
includedinthe10“smart”keysectors.

The researchers estimated as necessary to have the view of the political leadership of the
municipalityofSamos,theMayor.TheopinionofaMayorofacityiscrucialinGreece,notonly
becauseheisthe“first”citizenofthemunicipality,butalsobecausetheinstitutionalframeworkofthe
localgovernmentgivesdeterminativepowerstotheMayor(characterizedasMayor-orientedsystem).

Accordingto theresponsesofexecutives thedevelopmentof“smart”applications inSamos
isamaturechoiceanditisacceptedbyexecutivesandbytheMayor.Theactionareasproposed
bytheexecutivesaretheintegrateddeliveryofelectronicservicestocitizens,thedevelopmentof
an informationguidebook (with real time information), the recruitmentof themunicipalitywith
informationsystems(infrastructurehardware,networking,backofficeapplications)andanumber

Figure 10. Areas that citizens believe that it must be developed Smart applications
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ofareasofaction(suchaskindergartencreation,faultalarmmanagementsystems,etc.)andtraining
ofpersonnelinnewinformationandcommunicationtechnologies.

Seriousorganizationalweaknessesareemergingsuchastrainingandeducationalissuesofpersonal
accordingtoinformationandcommunicationtechnologiesknowledge.Deficitexistsaccordingto
the required information, network and communication equipment (hardware & software) of the
municipality,especiallyinintegratedandinterconnectedmanagementapplications(interoperability)
aswellasthefewmunicipalitypointscoveragenetworkswithfreeinternetproviderhotspot.The
viewsoftheMayorofparticularinterestweretheexternalopenness,transparency,provisionofe
services,inordertohavevalidinformationtocitizens,cooperationwithUniversityoftheAegean
forjointactions,increasingpopulationthroughinvestmentanddevelopmentactivities,strengthen
EuropeanacquitswitheffectiveparticipationintheEuropeanUnionprocess.InvestigationofBest
PracticesforSmartCitiesdesign.

Figure 11. Samos municipality results

Figure 12. Key actions for Samos municipality
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Recipientsofastructuredquestionnairewereexecutivesofmunicipalitiesofothersmartcities
inGreecesuchasTrikala,Veria,Larissa,Heraklion,ThermiofThessalonikiandIoannina.However,
themunicipalitiesthatrespondedwereTrikala,VeriaandHeraklion.

TheMayor’spoliticalwill,visionandexperiencewerethedriving“force”.Theneedsofthelocal
communitymainlydeterminedthedesignofthefirstintelligentapplications,whiletheproblems
andobstaclestheworkinggrouphadtodealwith,duringtheanalysis,designandimplementation
phasesofthestrategicplanwerethelackofdocumentationtootherGreekexamples,thelowculture
ofcooperationandtheimmaturityoftheparticipantsondigitalinterventionsissues.Figure13shows
theother“smart”citiesbestpractices.

Duringtheimplementationphaseproblemssuchasthelackoffundingandthepoliticallackof
visionwereoutlined.Finally,inthephaseofmaintenanceandreplanning,fundingwasstillthemain
failurefactor,aswellasthelackofqualifiedpersonnelandpoliticalwill(letusnotforgetthatthe
electedMunicipalAuthorityhasafiniteduration,4yearsoldand5now,sothevisionofanelected
mayormayberebuttedbyotherelectedmunicipalauthority).

Inconclusion,theactionsforapplicationdevelopmentof“smartcities,”shouldbeconsidered
notonlyasatechnologicalchallengebutasapoliticalprocess.Thecentralstateshouldcompletethe
informationsystemsundertheInteroperabilityandlocalgovernmentbodiesmustbecoordinators
andguarantorsoftheeffortofindividualmunicipalities,unifyingtheirforces.

Suggested Interventions for Smart Samos
Afterconstructingthemulticriteriaevaluationtableofalternativeapplicationsineverysmartkey
sectorofthe10areasofdigitalinterventions,wecomparedtheresultsanditsobjectiveistohelp
decisionmakerstochoosetheappropriateapplicationsthatbestmeettherequirementsofcitizens
andvisitorsofthemunicipalityofSamos,thedegreeofmaturityofSamosMunicipalitycombining
companycredibilityandfinancialaspectsofdigitalimplementation.

Specifically,usingtheresultsoftheprecedingsections,theauthorsassessedtheopinionand
willofthecitizensofSamosandthematurityofthemunicipality.Thisgivestheproposedsolution
multicriteriaevaluationmatrix,whereforreasonsofreadabilitytheauthorsomitthetranscriptofthe
individualsub-criteriaandonlyquotetheratingofthethreebasiccriteria.Table4showsthemulti
criteriaevaluationmatrix.

Figure 13. Other “smart” cities best practices
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Table 4. Multi criteria evaluation Matrix (an example)
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Multicriteriaevaluationmatrixclassifies37smartapplications/solutionsintothreescenarios.
Particularly,thefinalresultsshowed8HighPrioritydigitalapplications,12mediumprioritydigital
applicationsand17lowprioritydigitalapplications.

DigitalapplicationsincludedinScenarioC(highpriority)areoptionsthatthemunicipalityof
Samosshouldplanandimplement,therebyachievingdirectionsarisingfromthecitizens’desire,but
alsoonthewillingnessofmunicipalofficials.Digitalapplicationsqualifiedbypriorityareelectronic
servicesforcitizensandapplicationsthatsupporttourism,suchasdevelopinginformativeguidebook.

MoDeL MoDIFICATIoNS FoR USe IN oTHeR MeDIUM-SIZeD CITIeS

Thisresearchisbasedonthebeliefthatmediumsizedcitiescanbecomeimportantasfarasproduction,
transport,health,andenvironmental,etc.,concerns.Theycanmeetthedemandsoftheneweraand
contributetothedevelopmentofthecountrytheybelongto.However,notallmedium-sizedcitiesare
thesame.Significanteconomic,physicalandculturaldifferencesareidentified.Therearedifferences
inincome,povertyandemploymentlevels.

Themodel tried to set someprinciples for theproperdevelopmentofaneffort toprescribe
“smartcity”actionsbyamediumsizedmunicipality.Thisworkhasbeenadaptedtoamediumsized
municipalityinGreeceaimingtobecomeaplanninginstrumentforthedesign,developmentand
implementationofsmart-cityinterventions.Itconstitutesafirstcomprehensivestudyofresidentsand
visitorsneedsonissuesofdigitalelectronicinterventionsonthemunicipalityofSamosandidentifies
thecriticalissuesofthemunicipalityasanorganization.Byappropriatemodifications,themodel
willprovidetoanothermediumsizedmunicipalityananalyticaltoolkittoprioritiseinterventionsin
ordertomapsmartcitypoliciesandadaptthemtothechallengesofthenewera,toprovideintegrated
digitale-services,improvethelivesofresidentsandvisitorsandachieveeconomicandsocialrecovery
andsustainabledevelopment.

Inparticular,fortheneedsofthisstudy,specificcriteria-metricswerechosen,whichcontribute
andinfluence,astheauthorsbelieve,thefinaldecision(Figure2).Specifically,theauthorsassume
thatthreefactors-criteriacaninfluencethechoiceofthe“bestsmartsolution”.Theimportanceof
eachcriterionanditsinfluenceonthefinaldecisiondeterminesitsweightingfactor.Forthepurposes
ofthisstudy,theauthors-accordingtotheirestimation-matchedweightingfactors,accordingtothe
hierarchyofimportanceofeachcriterion.Criteriaandespeciallytheirweightfactorsmayvaryfrom
municipalitytomunicipality.Thedecision-makermaybedifferentiatedbycriteriaand/orweight
factors.Accordingtothemunicipalityneeds,thedecisionmakermustfurtherinvestigatethefactors
andcriteriathatinfluencethedecision-makingprocess.

Theauthorsbuiltabenchmarkingtableforsomespecificapplicationsineachsectorfromthe
10sectorsofdigitalinterventions.Theaimofthetableistohelpthedecisionmakertochoosethe
optimaloroptimalapplicationsthatbestmeettheneedsofthecitizensandvisitorsofamunicipality,
combiningcompanyreliabilityandfinancialelementsofdigitalapplication.

Thereisnolimitationonthenumberofavailablesolutionsfordigitalapplications,e-services
andbroadbanddeploymenttechnologies.Theplethoraofchoicesleadsthedecisionmakertochoose
therightapplicationstoensurethedesignandcreationofamoderndigitalcity,meetingtheneeds
ofthelocalcommunityandsavingresources.

Forthepurposesofthepresentstudy,aproposedlistofdigitalapplicationsandsmartactionsfor
Samoswaspreparedforevaluation.Theproposedapplicationswereselectedafterthebibliographic
study of other “smart cities” of Greece and abroad and after the analysis of the results of this
researchthatconcernthepublicopinionaswellastheopinionandexperienceoftheexecutivesof
theMunicipality.Thus,inviewoftheprevailingapplications-actionsofvarious“smart”citiesand
theproposalsofthecitizensandtherelevantexecutivesofthemunicipality,alistof37proposed
solutionsforSamoshasbeencompiled,categorizedinthe10areasofdigitalapplicationdevelopment.
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Theauthorsbelievethatthislistmayvaryaccordingtothemunicipalityandcontinuouslyaddnew
digitalapplications,appropriatetotheparticularmunicipality.

Figure14-incomparisontoFigure1-indicatesthestepsthatcanbemodifiedintheproblem
structuringmethodmap.Thecriteriaweightingdeterminationandthecriteriaselectionaswellmay
varyaccordingtothemunicipality.Inaddition,thelistof“smart”applicationstobeevaluatedis
notbinding,asitmayvaryaccordingtothedesiresandneedsofthemunicipalityanditscitizens.

OthercitiesinGreecewherethemodelofthisresearchcouldbeappliedcouldbesomeofthe
manyislandsoftheAegeanSeaaswellascitiesinnorthernandcentralGreece,withapopulation
notexceeding40,000.AtEuropeanlevel,medium-sizedcitiesofEuropeancitiescouldberecipients
ofthemodel.Asmentionedabove,foreachcountry,itisnecessarytodefineandcopewithwhatis
meanttobeamedium-sizedcity.However,themodelcanbeappliedtoanycitythathasapopulation
oflessthanhalfthemetropolitancityandlagsbehindinICTinfrastructureand“smart”applications,
buthasavisiontobecomea“leader”inthenewdigitalage.DumfriesinScotland,LarvikinNorway
andRoskildeinDenmarkaresomeexamplesofmediumsizedcitiesinEuropethattheauthorsbelieve
thattheirmodelcouldbeausefultoolkittoprioritize“smart”cityinterventions.

CoNCLUSIoN AND FURTHeR ReSeARCH

Theselectionofthebest-suitedsmartinterventionsforamediumsizedmunicipalityisanunexplored
but critical issue especially in smaller countries, such as Greece. This paper proposed a model
through which a medium-sized municipality can prioritize its needs, taking into account three
differentparameters:thecitizens’opinion,theorganizational,technologicalandfinancialstatusof
themunicipalityandthebestpracticesofothersmartcities.Finally,theauthorscreatedMultiCriteria
DecisionSupportmodelforprioritizinginterventions.Theproposedevaluationmatrixtriestoset
certainprinciplesforevaluatingandprioritizinginterventionsofesmartcity.

Through this research, thepredominantareasofdigital interventions forSamos islandwere
defined.Fromtheapplicationofthemulti-criteriadecisionsupportmodel,theintegratedprovision
of digital services to citizens and the development of an information guidebook (with real-time
informationto thevisitor),were the topprioritiesfor the island.Anotherhighpriorityneedwas
the upgrading of the municipality back-bone information infrastructure (hardware, networking,

Figure 14. Method modifications map
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applications). Other areas of proposed interventions were kindergarten management systems,
complaintsmanagementandpersonneltrainingonnewinformationandcommunicationtechnologies.

Alimitationofthisstudyisthepoorresponseofthemunicipalexecutives,aresultofinadequate
trainingandempowerment,aresultalsorelatingtotherecenteconomiccrisisinGreece.Moreover,
thearrivalofnumerousimmigrantsandrefugeesintheGreekislandsoverthepasttwoyearshadan
effectuponthelocalsociety.

Thepresentedapproachcanbeeasilyapplied,withthepropermodifications,inalargevariety
ofcities,offeringaveryusefultooltodecisionmakers,smartcitypractitionersandsocieties.Future
researchcouldbeconductedtodeterminetheeffectivenessofthemodelandmulti-criteriamatrixto
otherGreekandforeignmediumsizedmunicipalities.
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