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ABSTRACT

The wide availability of accurate sensors currently hosted by smartphones are enabling new
participativeurbanmanagementopportunities.Mobilecrowdsensing(MCS)allowspeopletoactively
participateinanyaspectofurbanplanning,bycollectingandsharingdata,reportingissuestopublic
administrations,proposingsolutionstourbanplanners,anddeliveringinformationofpotentialsocial
interesttotheircommunity.Althoughcollecteddatacanbeveryhelpfultoenhancethequalityoflife
ofcitizens,mobileusersarestillreluctanttousetheirdevicestotakeadvantagesoftheopportunities
offeredbythedigitizedsociety,mainlyduetoprivacyissues.FromAugusttoDecember2018,thecity
ofFlorianópolis,capitalofSantaCatarina,insouthernBrazil,wasusedasalivinglabenvironment
foranMCSapplicationcalledParticipACTBrazil,asocio/technical-awarecrowdsensingplatform.
Whilethecurrent literaturefocusesonMCSfromapurelytechnicalpointofview,thisresearch
demonstratedthatamultidisciplinaryapproachthatincludesbothhumansciencesandICTisneeded
inordertobetteridentifycriticalissues,highlightstheuntappedpotentialofMCSparadigm,and
suggestsresearchmethodologiesthatcouldprovidebenefitsforalltheactorsinvolved(researchers,
publicadministrators,andcitizens).
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INTRodUCTIoN

MobileCrowdsensing(MCS)isarecentsensingparadigmthatleveragesontheworldwideavailability
of sensor-rich smartphones and relies on people willing to collaborate toward continuous data
harvestingprocesses.ByinstallinganMCSapplication,smartphonescanbecomepartofa(large-
scale)mobilesensornetwork(Chessa,Corradi,Foschini,&Girolami,2016)connectedtoeachother
throughcloudservers.MCScanenablevirtualCommunityofActions(CoA)interestedinidentifying
solutions tosurroundingcritical issues(i.e. trafficcongestions,delay inpublic transport, lackof
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cityservicesandsoon)andparticipatetopublicutilityservicesbysharingusefulinformationto
neighbors.Inthisscenario,citizensarebothactorsandbeneficiariesofaparticipatorysystemthat
putbothindividualsandcommunitiesatthecenterofurbanplanningmanagementswiththefinal
purposetospeedupthesettlementofcityproblems.Thelimitedinvestmentsrequiredtodevelopand
maintainMCSplatformsandapplicationsmadetheMCSparadigmveryattractivetourbanmanagers.
Nevertheless,despiteitspotential,MCSstillstrugglingtoestablishitselfwithinthewidepublicas
ausefulrecognizedtoolthatcouldfostercitylifeenhancement.

ParticipACTBrazilisasocio/technical-awarecrowdsensingplatform(Bellavista,etal.2018)
developedbytheUniversityofSantaCatarina(UDESC)inpartnershipwiththeFederalUniversity
ofSantaCatarina(UFSC)andtheUniversityofBologna(UNIBO)inItaly.Thegoalistoexploit
informationandcommunicationtechnologies(ICTs)tostructurelargedatabasesandtherebyimprove
themanagementofsmartcitiesbyusingdatafromacrowdsensingcampaign.InParticipACT,users
engageindatagatheringactivitiesbycompletecooperativetasksassignedbyadministrators.However,
tocorrectlyidentifyurbanissuesandthereforeprovideusefuldata,acertainlevelofcivicawareness
isrequiredfromtheuserparticipant.

Participatorysensingrequiresactiveinvolvementbybothadministratorsandusersinadouble
intervention.Ontheonehand,theadministratorofthecrowdsensingapplicationmuststartacampaign
inwhichitdefinesthetaskstobeperformedbytheuser;ontheother,theusermustenablesensors
readingsonaspecifictarget.Inbrief,theactiveparticipationofpeopleissubordinatedtoactionson
themobiledevicesandrequireswillingnessandconsent,whichimpliesacertainlevelofawareness
regardingthesurroundingenvironmentsandknowledgeoftheissuesthataffectthelocalcommunity.
Arelevantaspectrelatedtosocialenvironments, individualsandcollectivebehaviors,andsocial
barriersmustbetakenintoaccountinordertofulfilthegoalsofanMCSexperiment.Therefore,the
ParticipACTprojectadoptedamultidisciplinaryperspectivethatconsidersbothtechnologicaland
socialinnovationaspartofacommonresearchprocesscapableofproducingsignificantbenefitsfor
bothresearchersandendusers.

Inthisarticle,theauthorspresenttheresultsofthelastcampaignofParticipACTBrazil,executed
in2018,andreflectontheemergingimportanceofcivicawarenessandsocialcommitmentingeneral
MCSprocesses.Thefirstsectionintroducesatechnicalandsocio-culturalbackgroundrelatedtoMCS
whilethesecondparthighlightstheexperimentalresultscollectedviaParticipACTexperimentsin
theBrazilianareaofFlorianópolis.Thelastsectionintroducestheongoingresearchdirectionsrelated
toMobileCrowdsensingmethodologies.

CIVIC ENGAGEMENT THRoUGH MCS TECHNoLoGIES

AccordingtoGartner(2016),therearemorethan1.4billionsmartphonessoldworldwideby2015,
whileStatista(2018)estimatesthenumberofsmartphoneuserswillreach2.87billionby2020.In
aworldwidescenario,wherethespreadofmobiledevicesisnowpervasive,advancesinwireless
communications, intelligent sensor-rich devices and social computing applications are offering
newopportunitiesfordetectionandmanagementthatarepromotingnewformsofinvolvementand
participationvirtual,especiallyindenselypopulatedareas.Someempiricalinvestigationshavesought
toidentifywhichfactorsinfluencethecivicengagement:structuralaspectsoftheStateandsociety
(suchassocioeconomicdevelopment,politicalandsocialinstitutionsandindividualattributes),linked
tomaterialresourcesandpersonalmotivationshavebeencombinedindifferentwaysbyresearches
ofdifferentdisciplinaryareatounderstandtheconstraintsofsocialcommitmentwithinthedigital
context(Borba&Ribeiro,2010;Norris,2002).

AccordingtoNorris2001,inthevirtualenvironment,therearefourstrandsmappedinengagement
studies: cyber-optimists, cyber-pessimists, cybernetics and multidirectional visionaries. For the
firstgroup,theInternetcreatedcommunicationstructuresand,consequently,newopportunitiesfor
participationthataresubstantiallydifferentfromtheparticipationintheofflinespace.Thenetwork
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