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ABSTRACT

Smartcitiesandcommunitiesconstituteurbanenvironmentswherecities’potential,ICTs,andhuman
capitalareintelligentlyinterconnectedundertheframeworkofsustainability.Citizensformacity’s
identitywhileICTssupportthesmartmanagementofcitizens’needs.‘Smartpeople’isamongthemain
dimensionsofasmartcity,somethingthatentailstheactiveroleofcitizensduringthedevelopment
ofinfrastructuresanddecision-makingprocesses.Thispaperfocusesonthesmartexplorationof
possibleresidentialareasintheislandofMykonos(Greece).Emphasisisplacedontheeffective
managementofland,theprotectionofnaturalresources,andtheestablishmentofasustainablepattern
ofhousingdevelopment.Theproblemisanalysedwiththesupportofamethodologicalapproachthat
incorporatescrowdsourcing,livinglabs,andparticipatoryevaluationasthemaincomponentsofits
backbone.GeographicalInformationSystemsandmulti-criteriadecisionanalysisarealsoutilized
asanintegratedSpatialDecisionSupportSystem.
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INTRodUCTIoN

Smartcitiesandcommunitieshavealreadybecomeadominanttrendsupportingsustainableurban
developmentthroughtheexploitationofinnovativeICTapplicationsandinfrastructures.Underthis
frameworkissuessuchaseconomicprosperity,socialdevelopment,sustainablemanagementofthe
availableresourcesandstandardsoflivingaredealtundertheconceptof‘smartness’.Thisimplies
theadoptionofICTsinordertosupportcityfunctionsandtheinclusionofcitizensinasmarturban
environment.Themajorityofsmartcitydefinitionsintegrateconceptslike‘smarteconomy’,‘smart
people’,‘smartenvironment’,‘ICTinfrastructure’,‘intelligentdevelopment’,‘ICT-basedsolutions’,
‘smartcollaboration’,etc.(Caragliu,DelBo&Nijkamp,2009;Dameri,2013;Giffingeret.al,2007;
Meijer&Bolivar,2015;Neirottietal.,2014).Despitethefactthatageneraldefinition,corresponding
toallkindsofcities,hasnotbeenfoundyet,suchconceptsareusedtoindicatethe“transition from 
a world of materials and energy to the one of data and information”(Batty,2017,p.5).Dataand
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informationcuthorizontallyalldimensionsofasmartcityandareconstantlyincorporatedinalmost
anyfunctionthattakesplaceinthecity.

Theconceptof‘smartness’concernsnotonlylargemetropolitanareasandcitiesbutalsosmaller
communitiessuchasruralregionsandislands.Smartruraldevelopmententailsthereinforcementof
innovation,knowledgebackgroundandlocalskills.Itmayalsobeseenasanimportantfactorhaving
thepotentialtoenhancesustainabilityinruralregionsthroughtheeliminationofdigitaldivides,the
adoptionofnewtechnologiesbytheagriculturalandtouristsectors,theeffectivemanagementof
naturalresourcesbyexploitingICTs,thedevelopmentofsmartruraleconomiesandtheinclusionof
ruralpopulationineffortsaimingat‘smarttransition’.

Islandsareoftenperceivedasruralregionswithparticularfeaturesduetotheirinsularcharacter.In
manycasestheyareremoteareas,locatedfarfromurbancentresandfacingproblemsofaccessibility,
availabilityofresources,lackofhealthinfrastructures,etc.Tourismisadominanteconomicsector
inthemajorityofislands,worldwide.Thisentailstheneedforaccommodationinfrastructuresand
facilitiesandtheconsequentexertionofpressuresonnaturalresourcessuchaswater,landandenergy,
specificallyduringthepeaktouristseason.Inthiscontext,housingdevelopmentandsuitablesite
selectionbecomesextremelyimportantnotonlyincasesofdense-populatedurbanareasbutalso
insmallercommunities,facingsimilarproblemsduetotheseasonalandmassivepopulationflows.

IslandsintheAegeanandIonianSeaconstituteanindicativecaseinGreece.Themajorityofthem
aresmall-scaledislandswithlimitednaturalresourcesandhighratesoftouristdevelopment.Housing
developmentandcoverageofaccommodationdemandbecomesagreatchallengeduetothelimited
space;thespecifictermsandconditionsregulatingthebuildingsector,andthelegislativeframework
concerningthesustainablemanagementofnaturalandculturalresourcesandtheprotectionoflocal
identity.Smart realestateandsmartmanagementof landusesmaycontribute to thesustainable
developmentofresidentialareasandthereductionofpressuresputonnaturalresources,especially
inislandswithsignificanttouristflowsandhighdemandofhousinginfrastructures.

Mykonos isa representativeexample,beingasmall island in theAegeanSea that faces the
problem of increased accommodation demand especially during the summer. Some preliminary
stepstowardsitstransitionintoasmartcommunityhavealreadytakenplace.Mykonosbelongsto
asmartnetworkofislands,the‘DAFNINetworkofSustainableGreekIslands’thathostsabout40
islandmunicipalities(DAFNI,2019).AmongthemainprioritiesoftheDAFNInetwork,are(DAFNI,
2019):theestablishmentoflowcarbonlocaleconomies;thedesignandimplementationofsmart
solutionsinthesectorsofwater,energy,mobility,etc.;theenhancementofparticipativeactions;the
sustainablemanagementofnaturalandculturalresources;thesustainabledevelopmentofthetourist
sector,and;thepromotionofinvestments.InthiscontextMykonos,alongwithotherGreekislands,
willhavetheopportunitytobuilda‘smartprofile’byexploitingICTsandrelevantinnovationsin
ordertoconfrontexistingmultifacetedproblemsanddesigntheirfuturedevelopment.Theeffective
useofresourcesandthemanagementofpressuresputonnaturalenvironmentarecriticalfactorsthat
shouldbetakenintoaccount.Addressingsuchaproblemthroughtheadoptionofa‘smartrationale’
maycontributetothegenerationofeco-friendlyandsustainablesolutions.

This paper focuses on the participatory evaluation of suitable sites for the development of
residentialareasinMykonos,inthecontextofalivinglaband,withthesupportofcrowdsourcing
techniquesandtheexploitationofGeographicalInformationSystems(GIS).Emphasisisplacedon
reinforcing‘smartpeople’dimension in the living labenvironmentwhereparticipantscooperate
in order to evaluate the most suitable areas for housing development, through the adoption of
crowdsourcingandGIS-basedMulti-CriteriaDecisionAnalysis(MCDA).Thelivinglabintends:
firstly,totraintheparticipantsonatheoreticallevel;secondly,totraintheparticipantsonavailable
toolssupporting theevaluationprocess;and thirdly, to implement thebenchmarkingprocessper
se.Towardsthisend,acasestudyispresented,highlightingtheadvantagesthatbothtechnological
advancementsandsocialinclusionmaybring.Thegoalistheassessmentofsiteoptionsinorder
possibleresidentialareastobeexplored.Suchoptionsshouldsatisfyanumberofprerequisitesand
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restrictionsregardingnaturalandculturalenvironment,landscape,traditionalcharacteroftheisland
andpreferencesof stakeholders.The research isbasedonaprofound investigationofall factors
relatedtohousingdevelopment,stakeholders’engagement,theexploitationofrelevanttechnologies
andtheestablishmentofa‘smartagenda’underwhichthespecificproblemisdealt.Thefactthat
theislandofMykonosbelongstoabroadernetworkofsmartislandsreinforcestheimplementation
oftheproposedapproachandtheuseofrespectivetools.Theconceptsofcrowdsourcing,livinglabs
andGIS-basedMCDAareintertwinedandanextensiveparticipatoryexercisetakesplace.

Moreanalytically,stakeholders,representativesoflocaladministration,realestategroups,citizens,
touristoperatorsandrepresentativesofenvironmentalagencies,wereinvitedtoparticipateinaliving
labinordertoexplorethemostsuitableareasforhousingdevelopment.Thelivinglabconsistedoftwo
mainsessions.Thefirst(rehearsal)sessionconcernedthetrainingofstakeholdersonissuesrelatedto
spatial/GIS-basedMCDA.Also,abroaddiscussionbetweenstakeholdersandexpertstookplacein
ordertoexchangeexperienceonhousingdevelopmentanddeepentheirknowledgestock.Thesecond
sessionconcernedtheapplicationofafieldexercisewherestakeholders,throughcrowdsourcingand
GIS-basedMCDA,evaluatedthesuitabilityofpossibleareasforhousingdevelopmentonthebasis
ofanumberofevaluationcriteria.

Suchaventureintendedtostress:a)theadditivevaluethatsmarttechnologiesmaybringin
thesustainablemanagementoflandusesandb)thebenefitsofparticipatoryplanningineliciting
broadly-acceptedsolutionsandestablishingsynergies.Inotherwords,thispaperattemptstocover
existing knowledge gaps in Greece by exploring relevant research questions that concern the
utilityofparticipatory/bottom-upapproaches,thenecessityforthesmarttransitionofsmall-scaled
communitiesandtheadvantagesthatcrowdsourcing,livinglabsandGIS-basedMCDAmaybring
when formulating spatial decisions. Accordingly, key issues, deeply explored, include the main
reasonsindicatingtheneedforstakeholders’involvementinseekingsuitableresidentialareas,the
attainmentofbroadconvergences,thechoiceofwidelyacceptedsolutionsandtheenhancementof
knowledgedisseminationandsharing.

THEoRETICAL BACKGRoUNd

Substantiveefforts,aimingatthesmarttransitionoflargemetropolitanareasandsmallercommunities,
havesignificantlybeenproliferatedduringthelasttwodecades.Sometypicalexamplesincludethe
smartcitiesofAmsterdam,NewYork,TokyoandSingapore;themedium-sizedurbanareasofBelfort
(France),Jelgava(Latvia)andKalasatama(Finland),andthesmartvillagesofDharnai(India)and
Túristvándi(Hungary).

Seventeenyearsbefore,theestablishmentofsmartcommunitiesincertainsmallislandsinthe
Caribbeanbeganbypromotinge-Governanceactionsasafirststeptowardsbeing‘smart’(Sealy,2003).
Issueslikesocialdigitaldivides,accesstotheinternetandtheneedfor(Multi)CommunityAccess
Centresandtelecentresraised(Sealy,2003).Inmorerecentyears,thedevelopmentofsmartmicrogrid
systemsinruralcommunitiesforenhancingthe‘smartenergy’dimension(Alvial-Palavicino,2011;
Ubillaetal.,2014);theadoptionofe-commercepracticesforpromotinglocalproducts(Maumbe
&Brown,2013);thedevelopmentofsmarttourisminruralregionsandislands(Garau,2015);the
creationofclimate-smartlandscapessupportingmitigationandadaptationpurposes(Scherr,Shames
&Friedman2012),and;thepromotionofsmartenergygridsinislands(Sigristetal.,2017)represent
indicativeprioritieshavingbeensetforthesmarttransformationofruralandinsularregions.

Acriticalissuethatshouldbepointedoutisthatofsmartspecialisation.Smartspecialisation
isstronglyrelatedtothespecificcharacteristicsandneedsofeachregioninorderlocalproblemsto
beconfronted.Suchaperspectiverequirestheestablishmentofplace-specificinnovationpolicies
(Naldietal.,2015)thatreflectlocalpriorities,addressspecificneeds,strengthenruraleconomyand
enhancesocialcohesion.Smartspecialisationcorrespondsdirectlytosuchaprerequisite,implyingthe
establishmentofalocalised-orientedpatternofsmartdevelopmentbasedonthedeepunderstanding
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of local characteristics, the parameters shaping local identity, the needs of local population, the
comparativeadvantagesandpeculiaritiesofeachregion.

Smart-specialised solutions are proposed in many cases for the integrated development of
islands,theorganisationoftourism,theeffectivemanagementofnaturalandculturalresources,the
satisfactionoftouristneedsandtheengagementoflocalcommunitiesinthedecision-makingprocess.
Theexploitationandenrichmentofbigdatabylocalcommunities(Chamberlain,Malizia&Dix,
2013);theestablishmentofsmartenergysupplydistributionnetworks(Moralesetal.,2017),and
smarttourismspecialisation(Croes,2013)aresometypicalcases.

InEurope,theso-called‘SmartIslandsInitiative’hasbeenestablishedasabottom-upeffort
ofEuropeanislandsandcommunities.Accordingtotheaspirationsofsuchinitiative,islandsare
territoriesthefuturedevelopmentofwhichshouldbebasedon:theconfrontationofclimatechange
impacts;thesustainableeconomicdevelopment;theupgradingofstandardsoflivingthroughthe
adoptionofICTs,and;theimplementationofsmartandintegratedsolutionsaimingattheeffective
managementofnaturalenvironmentandinfrastructures(SmartIslandsInitiative,2019).Fromsuch
aperspective,islandsmaybetransformedintolivinglabswhereknowledgediffusionandinnovation
productioninthesectorsofenergy,transport,water,waste,governance,ICTandeconomywilltake
place(SmartIslandsInitiative,2019).

Amongtheseveralissueshavingbeeninvestigatedinthesmartcitycontext,isthatofcitizens’
participationintheeffortstowardsthedevelopmentofcity’s‘smartdimensions’,theuseofICTs
forservingtheirneedsandthemanagementofpossibledigitaldivisions.Citizensrepresentthecore
andfundamental‘element’ofeachcityandthemajorityofthemiswillingtoparticipateinrelevant
activitiesinorderbestsolutionstotheirproblemstobeexplored.However,theyneedtobetrainedand
indulgeintoadoptedtechnologiesandpracticessothatsynergiestobecreatedformitigatingemerging
problems.Participatoryplanning,forexample,supportsthecreationofbroadcollaborativeschemes
andpartnershipsandpromotesco-designandco-decisionprocesses(Papadopoulou&Giaoutzi,2017).
Crowdsourcing,livinglabsandparticipatoryevaluationplayaprofoundroleinintegratingknowledge
andinnovationemanatingfromscientists,policymakers,privateorganizations,NGOsandcitizens,
while;GISallowforthemappingofphysicalrealityintoavirtualenvironmentandcontributetothe
managementofspatialfunctionsinsectorsliketransportation,landuse,planning,etc.(Tao,2013).

Morespecifically,crowdsourcingsetsthegroundfortheparticipationof‘crowd’inaproblem-
solvingprocess; a ‘cyberor live-brainstorming’exercisewhere ideasand solutions topublished
problems are proposed. Living labs enhance the creation of innovation synergies aiming at the
designofusefulandinnovativeproducts.Ontheotherhand,participatoryevaluationreferstothe
multifacetedassessmentofaproblemthatcontributestotheintegrationofknowledge,experience
andexpertisewhileitoffersadditionalvaliditytotheevaluationofoutcomesduetotheinclusionof
differentperspectives(Campilan,2000).Insuchaprocess,severalinterestedpartscooperatesothat
proposedalternativestobeevaluated.Thealternativewiththehighestscoreistheonethatsuitsbest
totheproblemanalysedandthemostpreferredbythemajorityofparticipants.Thereby,theroleof
participantsisempoweredthroughaknowledgeexchangeprocessandanactiveinvolvementinthe
wholeevaluationattempt(Cousins&Whitmore,1998).Finally,GISsupportthecollection,storage,
manipulationandanalysisofspatialdata.Inmanycases,aGeographicalInformationSystemispart
ofanintegratedSpatialDecisionSupportSystem(SDSS)enablingthemanagementofspatialdata
andthedesignofrobustspatial-referencedsolutions.Throughitsvisualizationcapabilities,ithelps
userstobetterunderstandthespatialdimensionofaproblemandtheefficiencyoftheproposed
solutions.Participatory-GIS(PGIS)andPublicParticipatoryGIS(PPGIS)embodytheparticipatory
dimension and enable the simultaneous use of spatial methods/tools and participatory planning
technologies(Brown&Fagerholm,2015;Rambaldietal.,2006;Sieber,2006).Moreover,GISallow
fortheapplicationofseveralspatialMCDAmethods,supportingtheeffectivemanagementofgeo-
referencedalternativesandcriteriaandenhancingtheexplorationofspatialrelationships.
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Basedonsuchtheoreticalbackground,thecurrentanalysisseekstomobilizethelocalcommunity
ofMykonosbyencouragingitsactiveparticipationinadecision-makingprocess,concerningthe
investigationofpossibleresidentialareasintheisland.Asmartapproachisadopted,engagingthe
conceptsoflivinglabs,crowdsourcingandGIS-basedMCDAinanefforttoexplorepossiblesolutions
foracase-specificproblem.

Crowdsourcing and Living Labs
Crowdsourcingisbasedontheestablishmentofadigitalcommunitythatofferssolutionstoapublished
problem(Gatautis&Vitkauskaite,2014;Whitla,2009).Itpresupposesthemassiveparticipationof
thecrowdandaimsatcollectingknowledge,prototypicalideas,targetedsolutionsandinnovative
content.Inotherwords,crowdsourcingresultsintheexploitationof‘Masscapital’(Garrigos-Simon
&Narangajavana,2015)duringproblemsolving.

LivinglabsenablesynergeticinnovationproductionthroughtheexploitationofICTsandcitizens
involvement(Eriksson,Niitamo&Kulkki,2005).Theyrepresentopeninnovationlaboratorieswhere
stakeholders,scientists,expertsandcitizenscooperateinordertocollaborativelycreatenewproducts
thatwillservetheirneeds(Papadopoulou&Giaoutzi,2017).Furthermore,theypromoteuser-driven
innovationwhilethefinalproductsareclosetotheinterestsofcities(Schaffersetal.,2011).User-
driven innovation constitutesoneof themainprinciples characterizing living labs (Hielkema&
Hongisto,2012),being“incubators for innovation and knowledge”(Letaifa,2015,p.1416).Issues
dealtwithinalivinglabmayconcernseveralsectorssuchascities’sustainabledevelopment,the
establishment of low carbon economies, the building sector, the management of landscape, etc.
(Voytenkoetal.,2016).

MCdA and Participatory Evaluation
Assessing alternatives lies at the core of the decision-making process where the prevailing one
represents themosteffectivesolutionforaproblemunderstudy.Anyonemaybecompared toa
decision-makerasanyactivityistheresultofadecision(evaluationofpossiblechoices)takingplace
eitherconsciouslyorunconsciously(Saaty,2008).Decisionmakingpresupposesthecleardefinition
oftheproblem,thedefinitionofgoals,thedescriptionofalternativesolutions,thedetermination
ofcriteriauponwhichalternativeswillbeassessedaswellastheengagementofseveralinterested
partsthatmaybeaffectedby,oraffectthefinaldecision(Saaty,2008).Decisionmakingisarather
complexprocessdueto:thelargenumberofparametersthatshouldbeconsidered,thelong-termtime
horizonthatmanyproblemsincorporateandthenumberofstakeholdersinfluencingandinfluenced
bydecisionmaking.

Under this framework,MCDArepresentsa robust tool that systematisesdecisionmakingat
bothmanagerialandpracticallevel.Itispreferredincaseswheremultiplecriteriaareusedinorder
alternativesolutions/scenariostobeevaluated.Suchcriteriaarederivedfromthegoalsinitiallyset
andreflectthemultipleperspectivesofaproblem.ThestagesofaMCDAarebrieflythefollowing
(Bartolinietal.,2005;Hajkowicz,2008;Nijkamp,RietveldandVoogd,1990;Voogd,1982;Zavadskas
&Turskis,2011):Definitionofthedecisionframework;definitionofalternativesolutions/scenarios;
definitionofevaluationcriteria;evaluationofalternatives;analysisandinterpretationofresults,and;
elicitationofconclusions.Moregenerally,MCDAincludes:theproblemdefinitionphase,thephase
ofanalysisandthephaseofreasoning.Itisalearningprocesswhereeachstagegivesfeedbackto
thefollowingoreventheprecedent.

Animportantparameterforelicitingvalidandremarkableresults is the in-depthanalysisof
availableknowledgeandtheexhaustivestudyofvariablesandfactorsinvolvedintheproblem.Inthis
sense,experts’andstakeholders’engagementisofcrucialimportanceastheyputanadditivevaluein
thefinaloutcome.Theterm‘participatoryevaluation’hastodoexactlywithsuchaperspective.Itis
inherentlylinkedtotheparticipationofseveralinterestedpartsintheevaluationprocess.Thescope
istheinclusionofadditionalinformation,theclarificationofmisunderstandings,theincorporation
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ofexperts’ experienceandexpertise, themanagementofpossibleconflicts and theachievement
ofconvergence.AccordingtoCousinsandEarl,“participatory evaluation involves a partnership 
between trained evaluation personnel and practice-based decision makers; organization members with 
program responsibility or people with vital interest in the program”(Cousins&Earl,1992,p.399).
Thismeansthattheevaluationprocessbecomesanopen‘laboratory’wheresynergies,supporting
knowledgeexchangeandco-buildingthefinaldecision,arecreated.

Severaltermslikecollaborativeevaluation,stakeholderevaluation,etc.havebeenusedtodefine
participatoryevaluation(Daigneault&Jacob,2009)implyingtheundertakingofdifferentiatedbut
inanycase,similarparticipatoryactivities.Theconceptof‘judgment’iscentralandreferstoeither
evaluators’ or stakeholders’/participants’ assessments as to theproblemunder study (Cousins&
Chouinard,2012).Theadoptedmethodsand techniquesdependon theproblemandthespecific
conditionsunderwhichparticipatoryevaluationtakesplace.Economic,social,politicalandanumber
ofvariousotherparametersplayacentralroleinframingtheevaluationcontext(Chouinard,2013)
andconstitutekeydriversindicatingpossibleparticipantsineachevaluationprocess.Apartfromthe
methodsandtechniquesgoingtobeused,participatoryevaluationplacesemphasisonidentifying
stakeholdersthatshouldparticipate(Chouinard,2013;Greene,2000).

Thus,thekeyelementsofparticipatoryevaluationare(ChouinardandCousins,2015):training,
strengtheningparticipatoryactivities;theevaluator;themultilevelcontextofthewholeprocess;the
groupofpotentialparticipants,andthelearningdimension.

Spatial MCdA
SpatialMCDAaddressesproblemsthatincorporatethespatialdimensionandinvolvethemanagement
ofgeo-referenceddata.Itplacesemphasisnotonlyontheselectionofthemostsuitablealternative
but also on where such alternative will be implemented in the geographical space. It combines
theadvantagesofconventionalMCDAandspatial analysisandprovides integrated solutionsby
allowingfor:a)theexhaustiveexplorationofpossiblealternatives,b)theirassessmentonthebasis
ofmultiplecriteria,c)thecontemporaneousanalysisofattribute(non-spatial)andspatialdataandd)
thevisualizationofthefinaldecision(result).Thekeydifferencebetweenconventionalandspatial
MCDAisthevariabilityof:a)alternativesscoresandb)criteriaweightsalongthegeographicalspace.
Thisisduetothedifferentcharacteristicsofeachgeographicallocation(point).Slopeforexample
hasdifferentvalueswhenmovingfromahilltoaplain.Thesamehappenswiththedistancefrom
settlementsortheaccessibilitytotheroadnetwork.Thus,assessingsitesuitabilityforthedevelopment
ofanactivityisaverycomplexissuedependingnotonlyonthespecificcharacteristicsofsuchactivity
butalsoontheparticularcharacteristicsofthepossiblelocations(receptors).Forexample,when
seekingthemostsuitablesiteforconstructinganindustrialunit,criteriasuchasslopesuitability,
accessibilitytorawmaterials,proximitytomarkets,distancefromecosystems,etc.areconsidered.
Insuchacase,flatlocationsarepreferredtothesteeperones;sensitiveecosystemsareexcluded,and
areasclosetorawmaterialsandmarketsareprioritised.

SpatialMCDAisverypopularamonggeographersandspatialplanners.Itisusedinawide
rangeofapplicationsconcerningsitesuitability,spatialplanning,riskassessmentandallocation
of resources. Some indicative applications include the: evaluation of flood damage reduction
alternatives(Lim&Lee,2009);experimentalsitingofartificialreefandspatialrearrangementof
aquacultureproduction(marineplanning)(Tammi&Kalliola,2014);identificationofthemost
preferable locations for the development of solar power plants and assessment of the relevant
environmentalimpacts(Wanderer&Herle,2015);landfillsiting(Ferretti,2011);healthcarefacilities
siting(Dell’Ovo,Capolongo,&Oppio,2018),and;identificationofcoastalvulnerabilityhotspots
duetoclimatechange(Ishtiaqueetal.,2019).

AsignificantnumberofGeographicalInformationSystemsembodyconventionalMCDAtools
and enable the assessment of site suitability and spatial allocation of activities/resources by: a)
processingspatialdataandb)exploitingMCDAalgorithms.GIStakeintoconsiderationtheunique
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characteristicsofeachpointinthegeographicalspaceaswellasthespatialvariabilityofalternatives’
scoresandcriteriaweights(Lim&Lee,2009;Malczewski,1999;Malczewski&Rinner,2015).
SpatialMCDAisusuallycalled‘Overlayanalysis’implyingtheoverlayofasetoflayers(representing
theevaluationcriteria)andthegenerationofanintegrateddecisionmapthroughtheircombination.
Alternatives (locations) are included in the respective layers (Malczewski&Rinner, 2015).The
generalstepsofOverlayAnalysisarepresentedinFigure1.

AmongthemainMCDAmethodshavingbeenincorporatedinseveralGISsoftwaresarethe
AnalyticHierarchyProcess(AHP),theWeightedSum,theTechniqueforOrderofPreferenceby
SimilaritytoIdealSolution(TOPSIS),anumberoffuzzyMCDAmethods,etc.

METHodoLoGICAL BACKGRoUNd

Inthissectionthemethodologicalapproach,adoptedfortheexplorationofpossibleresidentialareas
intheislandofMykonos,ispresented.Itsrationalebuildsontheconceptsofcrowdsourcing,living
labsandMCDA,aswellasontheactiveroleofcitizensinco-shapingthefuturedevelopmentof
‘their’city.Itsmaingoalistostrengthen‘smartpeople’dimensioninsmartcommunitiesthroughthe
exploitationofcollectiveintelligence,enabledbycrowdsourcing(generationofprototypicalideas)
andlivinglabs(collaborativeinnovation)(Papadopoulou&Giaoutzi,2017).Thekeyaxesofsuch
anapproachinclude:a)theextensiveuseoftechnologyinsmartcommunitiesandb)theexploitation
ofhumancapitalinordertoenhanceparticipatoryactionsandcollaborativeinitiatives.Itconsistsof
fivedistinctsteps,namely(Papadopoulou&Giaoutzi,2017):

Figure 1. The multiple stages of a GIS-based MCDA – Overlay analysis
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• Problem detection: The problem is clearly formulated through the exploitation of existing
knowledgeandexperience;

• Goal definition:Theproblemis‘translated’intoagoaltobeachieved,itisfurtherrefinedand
specificobjectives,playinganexplanatoryrole,aredefined;

• Crowdsourcing:Theproblemisoutsourced;prototypicalsolutionsand innovative ideas
aregathered;

• Living lab – Evaluation:Alternativesolutionsgatheredduringthecrowdsourcingstageare
assessedwiththesupportofMCDA.Livinglabisanopenlaboratorywhereexperts,stakeholders
andcitizenscooperateinordertoselectthemostsuitablesolution;

• Living lab – Implementation and innovation production:Thisstageinvolvesthecreation
ofabroadcollaborativeschemeandboostssynergeticeffortsthroughwhichthemostsuitable
solutionturnsintoaninnovativeproduct.

Morespecifically,theapproachadopted,engagesaseriesofscientificcomponentsandtoolsin
anefforttoinvestigatepossiblesolutionstoexistingproblemsinsmartcitiesandcommunities.Such
componentsincludeparticipatoryplanning,supportedbycrowdsourcingandlivinglabs,andMCDA;
arobusttoolforassessingalternativesonthebasisofevaluationcriteria,reflectingallaspectsofthe
problemunderstudy.Theapplicationoftheapproachpresupposestheorganisationofalivinglabwhere
severalinterestedpartsareinvitedor/andexpresstheirwillingnesstoparticipate.Itsimplementation
isratherflexibleasitmaybeadaptedtothespecificneedsofeachcase.Forexample,crowdsourcing
mayprecedethelivinglab(1stStage:Evaluation).Inthatcase,acrowdsourcingplatformisdeveloped,
aproblemisoutsourced,andpossiblecandidatesolutionsaregathered.Then,thelivinglabistaking
placewheresolutionsareassessedandthemosteffectiveoneisselected.However,crowdsourcing
mayalsobeincorporatedinthelivinglab.Inthatcase,theproblemispresentedinthelivinglaband
solutionsaresuggestedbyparticipants.Regardingtheevaluationprocess,theMCDAmethodthat
willbechosen,dependsontheparticularcharacteristicsofeachdecisionproblem.Accordingly,the
participantsofthelivinglabhavethechancetoselect,amongavarietyofavailableMCDAmethods,
theonethatbestsuitstoeachspecificcase.

InthecaseofMykonos,theaforementionedmethodologicalapproachwastestedagainstacase
study,concerningtheexplorationofpossiblesiteoptionsforhousingdevelopment.Afterdetecting
theproblemandformulatingthegoal,thefocusshiftedontheimplementationofthe3rdand4thsteps
oftheapproach(seeFigure2–redcircle).Theresearchteamdecidedtomergesuchtwostepsasin
Greece,thewidespreaduseofcrowdsourcingplatformsisnotsocommonyetandconsequently,the
majorityofpeoplehasnotdiscovereditsbenefits,somethingthatentailslimitedtrustandlimited
participation.Thishappensnotonlywithcrowdsourcingactivitiesbutalsowithmanyotherattempts
promotingparticipatoryactionsdueto:a)thelackofawarenessonissuesconcerningparticipatory
planningandb)theabsenceofextensiveparticipatoryinitiatives.Therefore,researchersalongwith
somekeystakeholdersdefinedtheproblemandthegoaltobepursuedanddecidedtoorganizea
face-to-facelivinglabinordertofurtheranalysetheissueathandandseekpossiblesolutions.The
structureofthelivinglabispresentedinFigure3.

Thelivinglabconsistedoftwoseparatesessions.Thefirstoneincluded:a)thecreationofthe
partnership,b)anintroductorydiscussion(exchangeofopinions)ontheproblemunderstudyand
ontheutilityofcrowdsourcing,livinglabsandMCDAindecisionmakingandc)thetrainingof
participantsonrelevantmethodsandtools(GIS-basedMCDA).Thesecondsessionconcernedthe
implementationoftheevaluationprocessperse.TheMCDAmethodselected,wastheWeightedSum
GIS-basedMCDA;aspatialMCDAmethodallowingforthevisualizationofalternativesandcriteria
andtheexplorationofspatialrelations.TheWeightedSumtoolwasapplied(ArcGISsoftware)in
ordertoweightandcombinemultiplerastersundertheframeworkofanintegratedanalysis(ESRI-
ArcGISonlinemanual,2019).Suchtoolallowsfortheoverlayofseveralrastersbasedonacommon
measurementscaleandweightseachaccordingtoitsimportance(Tomlin,1990).Itisbasedonthe
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WeightedSumalgorithmwherefieldvalues,havingbeendeterminedforeachraster,aremultipliedby
thespecifiedweight.Allrastersaresummedandanoutputrasteriscreated.TheWeightedSumtool
operatesonlyonrasterdatamodelsandresultsinthecreationofamapwherehighvaluesrepresent
themostsuitableordesirablelocations(Malczewski&Rinner,2015).Itshouldbementionedthat
theMCDAprocesswasperformedunderaparticipatoryevaluationcontextasevaluationcriteriaand
theirweightswerecollaborativelydefined.

dEVELoPMENT oF RESIdENTIAL AREAS IN 
MyKoNoS: A LIVING LAB PERSPECTIVE

HistoricallyGreecehasexperiencedthelackofintegratedspatialplanningprogrammesandcadastre,
officially regulating landuses.Alongwith the increasingdemandforhousingdevelopment, this
resultedinan‘arbitrary’evolvementofresidentialareasthatinmanycasesputspressuresonthe
environment.Exceptforthelocalpopulation’shousingneeds,thetouristsectorcreatesanadditional

Figure 2. The adopted methodological approach

Figure 3. The structure of the living lab
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demandforthedevelopmentoftouristinfrastructuresandfacilitiesespeciallyinthecaseofislands.
Tourismisadrivingforcefor theGreekeconomyandsupports inanextremelyhighdegree the
nationalGDP.Thus,specialemphasishasbeenplacedonservingitsneedsandimprovingtheoffered
touristservices.

The Island of Mykonos: State of the Art
Aegeanislandsareaninternationaltouristdestination,attractingahighnumberofvisitorsevery
year.Moreover,thereisademandforsummer/holidayresidencesbybothendogenousandexogenous
population.Mykonos isamong themostpopularGreek islands, rankedeveryyearasoneof the
mostpreferredtouristdestinationsataglobalscale.Itattractsanextremelyhighnumberoftourists,
especiallyduringthetouristseason(April-October).ItislocatedintheAegeanSeaandbelongsto
the‘Cyclades’islandcomplex(Map1).Itsareaisabout86.125km2;itscoastlineisabout89km
(MunicipalityofMykonos,2019)andaccordingtothemostupdatedcensusdata,itspopulationis
10,134inhabitants(HellenicStatisticalAuthority,2019).Duringthelast twentyyearsthetourist
developmentofMykonos is tremendous,havingalreadybeenstarted from1960.Tourism is the
dominantproductivesectorsupportinglocaleconomy.Thus,aconstantlyincreasingneedforhosting
facilitiesandinfrastructuresexists.Thenumberofhotelsandrentalroomshasbeenmultipliedata
highrateduringthelastdecadewhile,asubstantialdemandforresidentialproperties,mainlyholiday
residences,istakingplace.Coveringaccommodationandhousingneedsisacriticalchallengeforthe
islanddueto:a)itslimitedspace,b)theincreasinghousingdemand,c)thepressuresthathousing
sectorputsonnaturalenvironmentandd)theneedtoprotectlocalidentity:

Consideringtheaforementionedparametersaswellasthepotentialoftheislandtobetransformed
intoalivinglab,anempiricalstudywascarriedout(October2018)regardingthesmartmanagement
ofhousingsectorinMykonos.Underthisframework,themethodologicalapproachpresentedabove
wasimplementedinthecontextofacasestudy.Stakeholderswereengagedinorder‘smartpeople’
dimensiontobestrengthened,valuableknowledgetobeelicitedandpreferencesofthelocalcommunity
tobeincorporatedinthefinalresult.Alivinglabwasestablished,acrowdsourcingexercisetook
placeandaparticipatoryevaluation/spatialMCDAwasimplemented.



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

50

Preparation of the Empirical Case Study
The first (preparatory) step of our analysis included the identification of the problem and the
formulationofthegoaltobeachieved.Theproblemconcernedtheeffectivemanagementofhousing
needs inMykonosand the respectivegoal referred to thesustainabledevelopmentof residential
areasintheisland.Theadoptionofasmartapproachforaddressingsuchaproblemseemedideal
asitmaysupport theorganisationofalivinglabwhererelevanttechnologies,enhancingmutual
understanding,participation,spatialanalysisandvisualisation,couldbeexploitedandpromotethe
smartperspectiveoftheisland.

The second step consisted of the organisation of the living lab. Possible participants were
identified,andinvitationsweresentviae-mailstolocalstakeholders.Participants(totally20)were
separatedintotwomaingroups:a)expertsonspatialMCDAandplanning(2participants)andb)
localstakeholders.Amongthestakeholdersinvolved,were:representativesoflocaladministration(4
participants),realestategroups(3participants),citizens(inhabitantsofMykonos)(5participants),
tourist operators (3 participants) and representatives of environmental agencies (3 participants).
Thelivinglabconsistedoftwomainsessions.Thefirst(rehearsal)sessionconcernedthetraining
ofstakeholdersonissuesrelatedtospatialMCDA.Also,abroaddiscussionbetweenstakeholders
andexpertstookplaceinordertoexchangeexperienceonhousingdevelopment.Theadditivevalue
ofcrowdsourcingandlivinglabsinseekingwide-acceptedsolutionswashighlighted.Thesecond
sessionconcernedtheapplicationofafieldexercisewherestakeholders,throughcrowdsourcingand
GIS-basedMCDA,evaluatedthesuitabilityofpossibleareasforhousingdevelopment.

Implementation of the Empirical Case Study
Theimplementationoftheempiricalcasestudyinthelivinglabfollowed.Anintroductorysession
tookplacewhereseveralissuessuchasexistingandfuturehousingneeds;reportedproblems;impacts
ofresidentialareasonnaturalandculturalresources;gainedexperience,andfutureperspectivesofthe
housingsectorwerediscussed.Inthesequence,expertstrainedtheparticipantsonthefunctionality
ofGIS-basedMCDAandthestagesthroughwhichspatialMCDAevolves(seeFigure1).

Thetrainingaimsincludedtheclarificationandthoroughexplanationoftheconcepts:alternative
solutions,evaluationcriteriaandweights,alternatives’scores,spatialanalysis,spatialvariabilityof
alternativesandcriteria,selectionofthemostsuitablealternative.TheadditivevaluethatMCDA
offerswhensolvingcomplexspatialproblemswasalsodelineated.Furthermore,theWeightedSum
methodwaspresentedtostakeholdersaswellasthefunctionalityoftherespectivetoolinESRI’s
ArcGISsoftware.TheWeightedSumwasselectedasapopular,simpleandeasytobeusedbynon-
expertsmethod.ItsfunctionalityasanoverlayanalysistoolinaGISenvironmentwasclarifiedand
the stepsof its implementationwereexplained to theengaged stakeholders. Issues likepossible
alternativesites,representationofcriteriabytherespectivemaplayers,criteria-layersofvarying
importanceand its ‘translation’ intocriteriaweights,maplayersoverlayandsynthesisofafinal
decisionmapwerediscussedduringthetrainingsessioninaneffortstakeholderstogetfamiliarwith
spatialMCDAandtheapplicationoftheWeightedSumtool.Thecorrespondenceofparticipants
wassatisfactory.Theycarefullylistenedtotheinstructionsgivenbyexperts,theytooknotesonthe
severaltheoreticalandpracticalaspectsanalysedandtheyaskedforfurtherexplanationseachtime
theyfeltthattheyhadmissedsomething.

Inthesequence(secondsessionofthelivinglab),thefieldexercisestarted.Thewholeareaofthe
islandwasavailabletostakeholdersforexperimentation.Eachstakeholderhadapersonalcomputerand
couldexplorealternativelocationsbyinteractingwithawebmap.Theycouldexpresstheirpreferences
astopossiblelocationsandexplainwhytheypreferredsomeofthemandwhytheyexcludedothers.
Nolimitationsastothepossibleareasweresetatthisstage.Thegoalofthispreparatorystagewas
firstlytoexplorethestate-of-the-artandsecondlytoelicitinformationthatcouldfeedthenextstep,
thatofevaluationcriteriadefinition.Manyofthestakeholders,keepinginmindtheexistinglegislative
frameworkandtheneedtoprotecttheenvironment,understoodthatresidentialareasshouldhave
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adistancefromthecoast,thehydrologicalnetworkandsensitiveecosystems.Also,theypreferred
regionsclosetotheseaandexistingsettlements.

Then, thecrowdsourcingexercisefollowed.At thisstage,stakeholderswereasked todefine
possible evaluation criteria on the basis of which, alternative locations would be assessed.
Coordinators/Expertshighlightedthatemphasisshouldbegiventotheprotectionofnaturalresources,
thelimitationofpressuresputonthem,thedevelopmentofasustainableresidentialpatterninthe
islandandthesatisfactionofexistinghousingneeds.Eachstakeholdermadealistofcriteriaand
providedittotherest.Afteradiscussion,expertsalongwiththestakeholdersdecidedtokeepseven
criteria:a)distancefromthecoastline,b)slopesuitability,c)accessibilitytotheroadnetwork,d)
proximitytosettlements,e)distancefrombeaches,f)protectionofthehydrographicalnetworkand
g)landusessuitability.Suchcriteriawereproposedbythemajorityofstakeholdersandahighlevel
ofconsensuswasattainedduringthedebateonwhichcriteriashouldbefinallyconsidered.Each
criterionwas‘translated’intoamaplayer(Figure4)andthespatialMCDAprocessbegan.Living
labcoordinatorsandstakeholdersimplementedtogetherandstep-by-steptheWeightedSumoverlay
analysisonESRI’sArcMapsoftware.Eachparticipantappliedittoapersonalcomputerfollowing
theinstructionsgivenbyexperts.

Firstly,theyloadedallcriteria-layersonArcMap.Itshouldbementionedthatallrelevantlayers
hadbeenpre-processedbyexpertsinorderto:refertothesameprojectionandEuclidiandistances
tobedefinedwherenecessary.Allcriteriawererepresentedaslayersofrasterformat.

Figure 4. Criteria - Layers
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BeforedefiningweightsandrunningtheWeightedSumtool,valuesofeachlayerhadtobe
reclassifiedtoacommonscaleof0to10where‘10’correspondstothemostfavourablesitesof
eachlayerand‘0’tothelessfavourableones.IndicativevaluesarepresentedinTable1forthelayer
‘landuses’1.

Accordingly,forcriterion‘slopesuitability’,flatterlocationswerepreferredtothesteepestones;
forcriterion‘proximitytosettlements’,sitesclosetoexistingsettlementsweremorefavourable,and;
forcriterion‘protectionofthehydrographicalnetwork’,locationsnexttostreamswerenotamong
themostpreferred.Inthesameway,reclassifiedvaluesweredefinedforalllayers-criteriabyboth
expertsandstakeholdersafterdiscussingtherelativeimportanceofeachlocation(alternativesites
includedinalllayers-criteria).

ThefinalstepofWeightedSumimplementationconcernedthedefinitionofcriteriaweights.
Criteriaweightsweredefinedinsuchawaysothattheirsumtobeequalto100(Table2).‘Land
usessuitability’wasdefinedasthemostimportantcriterion,followedby:‘distancefromcoastline’
and ‘distance from beaches’ (criteria of equal importance); ‘accessibility to the road network’;
‘slopesuitability’and‘proximitytosettlements’(criteriaofequalimportance);‘protectionofthe
hydrographicalnetwork’.Themostsuitablelocationsshouldsimultaneouslysatisfyallofthemto
thehighestpossibledegree.

Table 1. Reclassified values for the criterion-layer ‘Land Uses’

Land Use Code Reclassified Value

Continuousurbanfabric 1.1.1 9

Discontinuousurbanfabric 1.1.2 9

Airports 1.2.4 1

Sportandleisurefacilities 1.4.2 1

Non-irrigatedarableland 2.1.1 4

Complexcultivationpatterns 2.4.2 2

Landprincipallyoccupiedbyagriculturewithsignificantareasof
naturalvegetation 2.4.3 4

Naturalgrasslands 3.2.1 7

Waterbodies 5.1.2 1

Table 2. Criteria weights

Criterion Weight

Slopesuitability 13

Distancefromcoastline 15

Landusessuitability 18

Accessibilitytotheroadnetwork 14

Proximitytosettlements 13

Distancefrombeaches 15

Protectionofthehydrographicalnetwork 12

Sum 100
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Criteriaweightswerecollaborativelydefined.Indeed,thecontributionofstakeholderswasof
utmostimportanceastheyhaveaclearperceptionofthelocalpeculiarities.Theyallagreedthat‘land
usessuitability’isthemostimportantcriterionwhenitcomestohousingdevelopment.Alongwith
thesupportofexperts,therestofweightswerealsodefined.

Then,theWeightedSumalgorithmwasapplied,andthefinaldecisionmapwasproducedafter
theaggregationoflayers,representingtheevaluationcriteriaandcontainingallpossiblesuitable
locations.Asensitivityanalysiswasalsoperformedinordertheresultstobetestedastopossible
changesofcriteriaweights(weightsofthefourmaincriteria).Noremarkabledeviationswerenoticed
inthefinaloutcome.

Analysis of Results
Asdepictedonthedecisionmap(Figure5),thealternativelocationshavebeenclassifiedaccordingto
theirsuitabilityforhousingdevelopment.Suitabilitywasmeasuredwiththesupportofanarithmetic
scaleof0to10(thesamescaleusedduringthereclassificationstage).Thehighestvalue(10)represents
themostsuitablesiteswhilethelowestvalue(0)representstotallyunsuitableareas.

Accordingtotheresults,therearenototallyunsuitableareasbutthereareareaswithverylow
suitability. The most suitable sites are mainly into or around the existing settlements. The most
unsuitablesitesarenexttothestreamsandthecoastline.Moreover,acolouredbarisalsousedfor
rankingthepossiblelocationsandmakingthefinalresultsmorecomprehensible.Accordingtothis
colouredbar,sitesinredandyellowareareasoflowsuitability;the‘green’sitesareofintermediate
suitabilitywhile,themostsuitablelocationsforthedevelopmentofresidentialareasarethoseinblue.

Figure 5. Site suitability decision map
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Afterthecompletionofthefieldexercise,twomainfieldwork-relatedquestionsaddressedto
participants.Thefirstoneconcernedtheassessmentoftheoutcomes(qualityofoutcomes,levelof
satisfaction).Thesecondonereferredtotheassessmentoftheproposedmethodologyanditspotential
tosupportlandusemanagementissuesandthedesignofeffectivespatialsolutions.

Regardingtheoutcomes,ingeneral,stakeholderssaidthattheywererealistic,andtheycould
beusedassupportivematerialduringdecisionmakingprocesses.Environmentalistsagreedthatthe
proposedpatternofhousingdevelopmentwas ratherecologically friendlybut theywouldprefer
amore limitedexpansionof thehousingsector.Touristoperatorsand realestate representatives
mentionedthatnotonlythe‘deepblue’butalsothe‘blue-green’areasmaybeseenaspossiblesites
for thedevelopmentofhousingand tourist infrastructures.Theyexplained that according to the
currenttrends,itseemsthataccommodationneedswillbefurtherincreasedinthefutureandthe
sectorofrealestateisexpectedtostronglysupporttheincomeofMykonos.However,theyagreed
thatacompromisesolutionbetweenenvironmentalandeconomicgoalsshouldbepursued.Local
authoritiesandcitizenshighlightedthatitisimportanttopreventtheuncontrollableexpansionofthe
buildingsectoranditsdevelopmentshouldstrictlyfollowthetermsandconditionssetbytherelevant
legislativeframework.Theyweresatisfiedbytheresultsprovidedbythefieldexerciseandadded
that,residentialareas’developmentshouldbedoneundertheprinciplesofsustainabilityinorder
naturalenvironmentandlocalidentitytobeprotectedastheyconstitutetheprevailingcomparative
advantagesofMykonos.

Consideringtheadoptedmethodology,stakeholdersfeltreallyexcitedbytheaddedvaluethat
participatoryworkshopsandtechnologycanputinthedecision-makingprocessandthedesignof
spatial plans.Theyunderlined that they enriched their knowledgedue to the exchangeof views
anddiscussionstookplaceamongstakeholdersandbetweenstakeholdersandexperts.Theyalso
understoodtheneedtoinvolvemultiplecriteriawhenmakingdecisionsforspatialplanningasthey
reflectmultipleperspectivesandprioritiesthatshouldbekeptinmind.Thebiggestchallengeforthem
wastheimplementationofspatialMCDAbyusingGIStechnologyastheygainednewknowledge,
theygotfamiliarwithsuchatoolandtheyperceiveditsusefulnesswhenanalysingspatialproblems.
GIShelpedstakeholderstobettercomprehendtheproblemanditsdimensionsduetoitsanalytical
andvisualcapabilities.Crowdsourcinggavethemthechancetopropose theirownsolutionsand
explorethoseproposedbytherestofparticipants.Indeed,themajorityofthemmentionedthatafter
thecrowdsourcingexercise,theyweremoreawareofthecriteriathatshouldbeconsideredwhenit
comestohousingdevelopment.Astothelivinglab,theyfullyagreedwiththewholeconceptasit:a)
supportsinnovationproductionthroughcollaborativeactions,b)helpsnon-expertstoindulgeintonew
technologiesandgetfamiliarwiththeiruse,c)reinforcesknowledgediffusionandd)strengthensthe
smartdimensionoftheircommunity.Finally,stakeholdersmentionedthattheyarewillingtoactively
participateindecisionmakingprocessesandco-shapethefuturedevelopmentof‘their’island.They
arealsoworkingonthesmarttransformationofMykonosandthedevelopmentofsmartsolutionsin
theenergy,mobility,waterandwastesectorsastheybelievethatsuchorientationbringsthepotential
foramoreeffectiveandrationalexploitationoftheavailableresources.

dISCUSSIoN

Theevolvementofsmartcitiesandcommunitiesrepresentsaprevailingandpopularpatternof
urbandevelopment,promotingtheexploitationoftechnologyandinnovationinordertoimprove
standardsoflivingandservecitizens’needs.Acriticalnumberofmetropolitanareasandcities
worldwidehaveembracedsuchasmartperspectiveandoutstandingeffortshave takenplace
towardstheirsmarttransition.

Theconceptof‘smartness’isalsogainingtractioninthecaseofruralregionsandislands,as
analternativeoptionfordealingwithlocalproblemsandpeculiarities.Inthiscontext,issuesrelated
toprecisefarmingandagriculture,efficientuseoftheavailableresources(e.g.land,energy,water),
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climatechangemitigation,sustainabletouristdevelopmentandmanagementofdigitaldividesare
consideredundera‘smartrationale’.

InGreece,themajorityofislandsfacethechallengeofmanagingthepressuresputinnatural
resources by the tourist sector. Mykonos is a representative example, being a worldwide tourist
destinationandattractingahugenumberoftouristseveryyear.Landuseregulationsandcoverage
ofaccommodationneedsrepresentsagreatchallengefortheisland,especiallyduringthesummer.

Inthispaper,theinvestigationofsuitableareasforfuturehousingdevelopmentinMykonoswas
presentedthroughtheimplementationofamethodologicalapproachthatbuildsupontheconceptof
‘smartpeople’andengagesthesmartandparticipatorydimensions.Theadoptedapproachpresents
similarcharacteristicstoaseriesofmethodologieshavingbeenappliedforthemanagementofissues
relatedtospatialandparticipatoryplanninginsmartcitiesandcommunities.Schuurman,Baccarne,
DeMarez,&Mechant(2012),afterconductingacrowdsourcingexerciseinordertoelicitcitizens’
opinionsonhowICTscouldimprovethequalityoftheirdailylife,recommendedthatacombination
ofcrowdsourcingwithlivinglabscouldstimulatecitizen-driveninnovationandprovidebetterresults.
‘ParticipActlivinglabtestbed’forsmartcitiesisanothercasejoiningcrowdsourcingandlivinglabs
forcollectingdatafromcitizens’smartphones,throughcrowdsensingcampaigns(Cardone,Cirri,
Corradi,&Foschini,2014).OtherexamplescomefromdeFariaRibas(2015),dealingwithamixed
crowdsourcing-MCDAapproach for selectingnuclearpowerplant technology;Nalmpantis et al.
(2019),concerningtheassessmentofideasforpublictransportthroughtheutilizationofcrowdsourcing
andMCDA(AHP);Ståhlbröst&Lassinantti(2015),focusingonthecontributionofcrowdsourcing
inthedifferentstagesofalivinglab,etc.

Similarly, the approach applied in the current analysis, represents an attempt to engage
crowdsourcing, living labs and participatory evaluation in order to strengthen stakeholders’
participationinadecision-makingprocess,concerningtheallocationofresidentialareasin‘their’
island.ItalsoencouragestheuseofmoderntechnologieslikeGIS.Thesystematicapplicationof
suchtechnologiesandtoolshighlightsthebenefitsthatasmartparticipatoryapproachmaybring
whensolutionstoexistingproblemsaresought.

Finally,thewholeconceptofthisanalysisisrelatedtopriorresearchregardingthesmarttransition
ofislandsandthesmartmanagementofspecificproblemsmetinsuchregions.Underthisframework,
thecaseofMykonosmaybeseenasan indicativeexampleofasmall island,building itssmart
profilethroughtheenhancementof‘smartpeople’dimension,theadoptionofmoderntechnologies
formanagingexistingproblemsandtheeliminationofdigitaldivides.

CoNCLUSIoN

Theconstantincreaseofurbanpopulationandtheneedtominimizetheimpactsofseveralproblems
inurbanareas call for theundertakingofdecisiveactions and informativedecisions inorder to
improvequalityoflifeincontemporarycities.Ruralandinsularregionsarealsofacingpressures
due to: climate change that will strongly affect agricultural activities and food production, the
increasingtouristdevelopment,theneedforamoresustainablemanagementofenergyandwater
resources,etc.TheadoptionofICTsandtheestablishmentofsmartcommunities,notonlyinurban
butalsoinruralareasandislands,havealreadycreatedanewrealitywheretechnologyisusedin
acriticalnumberoffunctionsofmoderncitiesandcommunities.Smartspecialisationcorresponds
totheparticularneedsandproblemsofeachregionandsetsthenecessarypreconditionsfortheir
confrontation.Moreover,technologicaladvancementsfacilitatethesustainabledevelopmentofcities,
theexplorationofeffectivesolutionsandtheimprovedmanagementofavailableresources.Smart
citiesandcommunitiesconstituteadominanttrendofurbanandruraldevelopmentthatwillcontinue
toevolveinthefuturealongwithtechnologicalevolution.

Acriticaldimensionof smartcommunities is thatof ‘smartpeople’.Theconceptof ‘smart
people’impliestheinclusionofcitizens/stakeholdersindecisionmakingprocessesandinnovation
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creationastheyformcity’sidentitywhilealsobeingthemainusersandconsumersoftechnologies
andresources.Theiractiveparticipationinproblemsolvingisofexceptionalimportanceas,onthe
onehandtheyarethefinal‘receptors’oftheadoptedsolutionswhileontheotherhand,theymay
enrichtheprocessbyofferingknowledgeandexperience,emanatingfromtheirdailylife.

Crowdsourcingandlivinglabsaretworobusttoolsthatmobilizethemassiveparticipationof
stakeholdersandcrowdduringtheinvestigationofsolutionsandinnovationproduction.Suchpractices
strengthen the creation of broad collaborative schemes working towards the accomplishment of
commongoals.Consequently,crowdsourcingandlivinglabsenhance‘smartpeople’dimensionby
offeringcitizensthechancetoco-shapethesmartdimensionof‘their’city.

Thisarticlefocusedontherolethatcrowdsourcing, livinglabs,participatoryevaluationand
GIS-basedMCDAcanplayfordevelopingresidentialareasintheislandofMykonos.Inthiscontext,
the management of such an issue in a living lab environment was attempted. Participants were
representativesoflocalauthorities,citizens,touristoperators,realestateagenciesandenvironmental
organisationswhoassessedpossiblelocationsforhousingdevelopmentthroughacrowdsourcing
exerciseandtheadoptionofspatialMCDAmethodsandtools.Thewholeventurewascompletedin
twomeetingswhereatrainingsessionandafiledexercisetookplace.

Thescopeof theadoptedapproachwas thedeeperexplorationofpossiblesites forhousing
developmentandtheassessmentoftheadditivevaluethatparticipativeactionsandexploitationof
moderntechnologiescanofferwhensolvingproblemsinsmallinsularcommunities.Theparticipation
ofrelevantstakeholderswascriticalastheyarethefinal‘receptors’ofthedesignedspatialinterventions
whiletheyalsooffertheirgainedexperienceandknowledge.Theoutcomesofsuchanapproach
intendedtocontributetothebettermanagementofavailableresources,theenhancementofefforts
aimingatthe‘smarttransition’ofMykonosandtheinclusionofallinterestedpartssothat‘smart
people’dimensiontobereinforced.Crowdsourcingallowedforgatheringpossiblecriteriathatshould
be satisfiedwhenhousingdevelopment activities takeplace; the living labpromoted theuseof
relevanttechnologies;participatoryevaluationcontributedtothecollectiveassessmentofalternative
solutions,and;GIS-basedMCDAsupportedthespatialanalysisoftheproblemandthevisualisation
ofoutcomesthroughthecreationofadecisionmap.

Resultsshowedthatsuchaperspectiveisverywelcomedanddesirablebylocalcommunities
as theyare interested inexchangingviews,enrich theirknowledgeandexpress theirpreferences
regardingthefuturedevelopmentof‘their’city/region.Moreover,theygotawareofseveralmodern
technologicaltoolssupportingdecisionmakingprocesses.Theempiricalstudyconfirmedthatnot
only largemetropolitanareas andbigcitiesbut also smaller communities, suchas islands,have
thepotentialtobetransformedintosmartregionsandexploittheadvantagesoftechnology.Under
thisframework,improveddecision-makingbehaviourscanbeachievedandmorerobustdecisions
canbetaken,intendingtotheefficientuseofresourcesandtheestablishmentofsustainablefuture
developmentpatternsthroughthesmartmanagementoflocalproblems.

Allinall,thecurrentanalysisindicatedthat:participatoryapproachesprovidebetterresultsdue
totheadditivevalueof‘localknowledge’;localcommunitiesarewillingtogetinvolvedindecision
makingprocesses,aimingattheconfrontationofexistingproblems;livinglabscontributesignificantly
totheenhancementof‘smartpeople’dimension,theupgradingoflocalskills,theeliminationof
digitaldividesandthefamiliarizationoflocalcommunitieswithmoderntechnologies;collaborative
actionsstrengthenthedesignofwide-acceptedsolutions,and;thesmarttransitionofislands,through
theextensiveuseoftechnologyandtheinclusionofcitizensinsmartinitiatives,bringsthepotential
tosupportthesustainablemanagementoflocalnaturalandhumanassets.



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

57

REFERENCES

Alvial-Palavicino,C.,Garrido-Echeverria,N.,Jiménez-Estévez,G.,Reyes,L.,&Palma-Behnke,R.(2011).A
methodologyforcommunityengagementintheintroductionofrenewablebasedsmartmicrogrid.Energy for 
Sustainable Development,15(3),314–323.

Bartolini,F.,Gallerani,V.,Samoggia,A.,&Viaggi,D.(2005).Methodology for multicriteria analysis of agri-
environmental schemes (WorkingPaper).DeliverableN.11,Documentnumber: ITEAESWP10P6D1,EU
ProjectSSPE-CT-2003-502070on‘IntegratedToolstoDesignandImplementAgro-EnvironmentalSchemes’.

Batty,M.(2017).The age of the smart city(WorkingPaper).London,UK:UniversityCollegeLondon,Centre
forAdvancedSpatialAnalysis(CASA).

Brown,G.,&Fagerholm,N.(2015).EmpiricalPPGIS/PGISmappingofecosystemservices:Areviewand
evaluation.Ecosystem Services,13,119–133.

Campilan,D. (2000,December).Participatory evaluation of participatory research.Paperpresentedat the
ForumonEvaluationofInternationalCooperationProjects:Centeringondevelopmentofhumanresourcesin
thefieldofagriculture,NagoyaUniversity,Nagoya,Japan.

Caragliu,A.,DelBo,C.,&Nijkamp,P.(2009).Smart cities in Europe (Series Research Memoranda 0048).Amsterdam,
Netherlands:VUUniversityAmsterdam,FacultyofEconomics,BusinessAdministrationandEconometrics.

Cardone,G.,Cirri,A.,Corradi,A.,&Foschini,L.(2014).Theparticipantmobilecrowdsensinglivinglab:The
testbedforsmartcities.IEEE Communications Management,52(10),78–85.

Chamberlain,A.,Malizia,A.,&Dix,A.J.(2013).Engaginginislandlife:bigdata,microdata,domesticanalytics
andsmartislands.InProceedings of the 2013 ACM Conference on Pervasive and Ubiquitous Computing(pp.
721-724).Zurich,Switzerland:ACM.

Chouinard,J.A.(2013).Thecaseforparticipatoryevaluationinaneraofaccountability.The American Journal 
of Evaluation,34(2),237–253.

Chouinard, J.A.,&Cousins, J.B. (2015).The journeyfor rhetoric to reality:Participatoryevaluation ina
developmentcontext.Educational Assessment, Evaluation and Accountability,27(1),5–39.

Cousins,J.B.,&Chouinard,J.-A.(2012).Participatory evaluation up close: An integration of research-based 
knowledge.Charlotte,NC:InformationAgePublishing.

Cousins,J.B.,&Earl,L.M.(1992).Thecaseforparticipatoryevaluation.Educational Evaluation and Policy 
Analysis,14(4),397–418.

Cousins,J.B.,&Whitmore,E.(1998).Framingparticipatoryevaluation.New Directions for Evaluation,80,5–23.

Croes,R.(2013).Tourismspecializationandeconomicoutputinsmallislands.Tourism Review,68(4),34–48.

DAFNI.(n.d.).Network of Sustainable Greek Islands.RetrievedMay19,2019,fromhttp://www.dafni.net.gr/en/

Daigneault,P.-M.,&Jacob,S.(2009).Towardaccuratemeasurementofparticipation:Rethinkingtheconceptualization
andoperationalizationofparticipatoryevaluation.The American Journal of Evaluation,30(3),330–348.

Dameri,R.P.(2013).Searchingforsmartcitydefinition:Acomprehensiveproposal.International Journal of 
Computers and Technology,11(5),2544–2552.

DeFariaRibas,D.M.L. (2015).Crowdsourcing stakeholders in MCDA – A case in nuclear power plant 
technology selection(MastersThesis).TecnicoLisboaUniversity,Lisbon,Portugal.

Dell’Ovo,M.,Capolongo,S.,&Oppio,A.(2018).CombiningspatialanalysiswithMCDAforthesitingof
healthcarefacilities.Land Use Policy,76,634–644.

Eriksson,M.,Niitamo,A.-P.,&Kulkki,S.(2005).State-of-the-art in utilizing living labs approach to user-centric 
ICT innovation – a European approach(WorkingPaper).CDTatLuleaUniversityofTechnology,Nokia,Oy.
Helsinki,Finland:CentreforKnowledgeandInnovationResearchatHelsinkiSchoolofEconomics.

ESRI–ArcGISonlinemanual.RetrievedApril19,2019,fromhttps://pro.arcgis.com/en/pro-app/tool-reference/
spatial-analyst/weighted-sum.htm

http://www.dafni.net.gr/en/
https://pro.arcgis.com/en/pro-app/tool-reference/spatial-analyst/weighted-sum.htm
https://pro.arcgis.com/en/pro-app/tool-reference/spatial-analyst/weighted-sum.htm


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

58

Ferretti,V.(2011).AmulticriteriaspatialdecisionsupportsystemdevelopmentforsitingalandfillintheProvince
ofTorino(Italy).Journal of Multi-Criteria Decision Analysis,18(5-6),231–252.

Garau,C.(2015).Perspectivesonculturalandsustainableruraltourisminasmartregion:Thecasestudyof
MarmillainSardinia(Italy).Sustainability,7(6),6412–6434.

Garrigos-Simon,F.J.,&Narangajavana,Y.(2015).FromcrowdsourcingtotheuseofMasscapital.Thecommon
perspectiveofthesuccessofApple,Facebook,Google,Lego,TripAdvisor,andZara.InF.J.Garrigos-Simon,
I.Gil-Pehuan,&S.Estelles-Miguel(Eds.),Advances in crowdsourcing(pp.1–13).Springer.

Gatautis,R.,&Vitkauskaite,E.(2014).Crowdsourcingapplicationinmarketingactivities.Procedia: Social 
and Behavioral Sciences,110,1243–1250.

Giffinger,R.,Fertner,C.,Kramar,H.,Kalasek,R.,Pichler-Milanović,N.,&Meijers,E.(2007).Smart cities – 
Ranking of European medium-sized cities (Final Report).Vienna,Austria:ViennaUniversityofTechnology.

Greene,J.C.(2000).Challengesinpracticingdeliberativedemocraticevaluation.InK.E.Ryan&L.DeStefano
(Eds.),Evaluation as a democratic process: Promoting inclusion, dialogue, and deliberation(pp.27–38).San
Francisco,CA:Jossey-Bass.

Hajkowicz,S.(2008).Rethinkingtheeconomist’sevaluationtoolkitinlightofsustainablepolicy.Sustainability: 
Science, Practice, &.Policy,4(1),17–24.

Hellenic Statistical Authority. (n.d.). Retrieved May 14, 2019, from http://www.statistics.gr/en/statistics/-/
publication/SAM03/-

Hielkema,H.,&Hongisto,P.(2012).DevelopingtheHelsinkismartcity:Theroleofcompetitionsforopen
dataapplications.Journal of the Knowledge Economy,4(2),190–204.

Ishtiaque,A.,Eakin,H.,Chhetri,N.,Myint,S.W.,Dewan,A.,&Kamruzzaman,M. (2019).Examination
ofcoastalvulnerabilityframingsatmultiplelevelsofgovernanceusingspatialMCDAapproach.Ocean and 
Coastal Management,171,66–79.

Letaifa,S.B.(2015).Howtostrategizesmartcities:RevealingtheSMARTmodel.Journal of Business Research,
68(7),1414–1419.

Lim,K.-S.,&Lee,D.-R.(2009).ThespatialMCDAapproachforevaluatingflooddamagereductionalternatives.
KSCE Journal of Civil Engineering,13(5),359–369.

Malczewski,J.(1999).GIS and multi-criteria decision analysis.NewYork:Wiley&Sons.

Malczewski,J.,&Rinner,C.(2015).Multicriteria decision analysis in geographic information science.Berlin:Springer.

Maumbe,B.M.,&Brown,C.(2013).Entrepreneurialandbuyer-drivenlocalwinesupplychains:Casestudyof
acresoflandwineryinKentucky.The International Food and Agribusiness Management Review,16(1),1–23.

Meijer,A.,&Bolivar,M.-P.-R.(2015).Governingthesmartcity:Areviewoftheliteratureonsmarturban
governance.International Review of Administrative Sciences,82(2),392–408.

Morales,D.X.,Besanger,Y.,Sami,S.,&AlvarezBel,C.(2017).AssessmentoftheimpactofintelligentDSM
methodsintheCalapagosislandstowardasmartgrid.Electric Power Systems Research,146,308–320.

MunicipalityofMykonos.(n.d.).RetrievedMay14,2019,fromhttps://mykonos.gr/en/the-island/

Naldi,L.,Nilsson,P.,Westlund,H.,&Wixe,S.(2015).Whatissmartruraldevelopment?Journal of Rural 
Studies,40,90–101.

Nalmpantis,D.,Roukouni,A.,Genitsaris,E.,Stamelou,A.,&Naniopoulos,A.(2019).Evaluationofinnovative
ideas forpublic transportproposedbycitizensusingMulti-CriteriaDecisionAnalysis (MCDA).European 
Transport Research Review,11(22),1–16.

Neirotti,P.,DeMarco,A.,Cagliano,A.-C.,Mangano,G.,&Scorrano,F.(2014).CurrenttrendsinSmartCity
initiatives:Somestylizedfacts.Cities (London, England),38,25–36.

Nijkamp,P.,Rietveld,P.,&Voogd,H.(1990).Multicriteria evaluation in physical planning.Amsterdam:Elsevier.

http://www.statistics.gr/en/statistics/-/publication/SAM03/-
http://www.statistics.gr/en/statistics/-/publication/SAM03/-
https://mykonos.gr/en/the-island/


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

59

Papadopoulou, C.-A., & Giaoutzi, M. (2017). Crowdsourcing and living labs in support of smart cities’
development.International Journal of E-Planning Research,6(2),22–38.

Rambaldi,G.,Kyem,P.A.K.,McCall,M.,&Weiner,D.(2006).Participatoryspatialinformationmanagementand
communicationindevelopingcountries.The Electronic Journal on Information Systems in Developing Countries,25(1),1–9.

Saaty, T. (2008). Decision making with the Analytic Hierarchy Process. International Journal of Services 
Sciences,1(1),83–98.

Schaffers,H.,Komninos,N.,Pallot,M.,Trousse,B.,Nilsson,M.,&Oliveira,A.(2011).Smartcitiesandthefuture
internet:towardscooperationframeworksforopeninnovation.InThe future internet, FIA 2011: Achievements 
and technological promises –(pp.431–446).Berlin:Springer.

Scherr,S.J.,Shames,S.,&Friedman,R.(2012).Fromclimate-smartagriculturetoclimate-smartlandscapes.
Agriculture & Food Security,1(12),1–15.

Schuurman,D.,Baccarne,B.,DeMarez,L.,&Mechant,P.(2012).Smartideasforsmartcities:Investigating
crowdsourcingforgeneratingandselectingideasforICTinnovationinacitycontext.Journal of Theoretical 
and Applied Electronic Commerce Research,7(3),49–62.

Sealy,W.U.(2003).Empoweringdevelopmentthroughe-governance:Creatingsmartcommunitiesinsmall
islandstates.The International Information & Library Review,35(2-4),335–358.

Sieber,R. (2006).Publicparticipationgeographic informationsystems:Aliteraturereviewandframework.
Annals of the Association of American Geographers,96(3),491–507.

Sigrist,L.,Lobato,E.,Rouco,L.,Gazzino,M.,&Cantu,M.(2017).Economicassessmentofsmartgridinitiatives
forislandpowersystems.Applied Energy,189,403–415.

SmartIslandsInitiative.(n.d.).RetrievedMay13,2019,fromhttp://smartislandsinitiative.eu/en/index.php

Ståhlbröst,A.,&Lassinantti,J. (2015).Leveraginglivinglab innovationprocesses throughcrowdsourcing.
Technology Innovation Management Review,5(12),28–36.

Tammi,I.,&Kallila,R.(2014).SpatialMCDAinmarineplanning:ExperiencesfromtheMediterraneanand
BalticSeas.Marine Policy,14,73–83.

Tao,W.(2013). InterdisciplinaryurbanGISforsmartcities:Advancementsandopportunities.Geo-Spatial 
Information Science,16(1),25–34.

Tomlin,D.(1990).GIS and cartographic modelling.ESRIPress.

Ubilla,K.,Jiménez-Estévez,A.,Hernádez,R.,Reyes-Chamorro,L.,Irigoyen,C.H.,Severino,B.,&Palma-
Behnke,R.(2014).Smartmicrogridasasolutionforruralelectrification:Ensuringlong-termsustainability
throughcadastreandbusinessmodels.IEEE Transactions on Sustainable Energy,5(4),1310–1318.

Voogd,H.(1982).Multicriteria evaluation for urban and regional planning.London,UK:Pion.

Voytenko,Y.,McCormick,K.,Evans,J.,&Schliwa,G.(2016).Urbanlivinglabsforsustainabilityandlow
carboncitiesinEurope:Towardsaresearchagenda.Journal of Cleaner Production,123,45–54.

Wanderer,T.,&Herle,S.(2015).Creatingaspatialmulti-criteriadecisionsupportsystemforenergyrelated
integratedenvironmentalimpactassessment.Environmental Impact Assessment Review,52,2–8.

Whitla, P. (2009). Crowdsourcing and its application in marketing activities. Contemporary Management 
Research,5(1),15–28.

Zavadskas,E.K.,&Turskis,Z.(2011).Multiplecriteriadecisionmaking(MCDM)methodsineconomics:An
overview.Technological and Economic Development of Economy,17(2),397–427.

ENdNoTE

1 LandusesweredefinedaccordingtoCorineLandCovercategorisationandrespectivelayerswereused.

http://smartislandsinitiative.eu/en/index.php


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

60

Chrysaida-Aliki Papadopoulou is a researcher at the National Technical University of Athens and at the University 
of Thessaly. She received her Diploma in Rural and Surveying Engineering (2008), her MSc in Geoinformatics 
(2011) and her PhD (2017) from the National Technical University of Athens. Her Doctoral thesis focuses on the 
development of a Decision Support System aiming at the management of spatial decisions through the incorporation 
of artificial intelligence and visualization methodologies. Since 2008 she works as a researcher and she has been 
involved in several National and EU projects. From 2008 to 2015 she was working as a teaching assistant at the 
National Technical University of Athens. She also works as a freelancer. Her research interests include: Spatial 
Decision Support Systems, Spatial planning, GIS/web-GIS technologies, Geoinformatics, Spatial models, Multi-
Criteria Decision Analysis and Artificial Intelligence. She has published several articles in international journals 
and conference proceedings. She speaks English, French and Italian.

Thomas Hatzichristos holds an MSc Diploma in Surveying Engineering from the National Technical University 
Athens (NTUA) and a Ph.D, in the area of Geographic Information Systems and Computational Intelligence from 
the same University. He was affiliated to the Department of Geography, University of the Aegean (1998-2000) as a 
Lecturer. From September 2000 he belongs to the Research and Teaching Staff of the National Technical University 
of Athens. He has been involved in more than 80 national and EU projects. He is a consultant on Geoinformatics, 
in several private firms and public bodies.Topics of interest are: Geographic Information Systems, Spatial Analysis 
and computational Intelligence, Fuzzy systems and clustering in spatial analysis.


