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ABSTRACT

BasedonacasestudyinRennes,thearticlepresentshowagroupofurbanpublicactorsre-uses
methodsandtechnologyfromcitizensciencestoraisetheurbanairqualityissueinthepublicdebate.
Theprojectgivesagroupofinhabitantstheopportunitytofollowairqualitytrainingandproceed
PM2.5µmmeasurements.Theauthorsquestiontheimpactoftheongoinghybridisationbetweencitizen
scienceandurbanpublicactiononparticipants’commitment.Theauthorspresenthowtheuseof
PM2.5-sensorsduring11weeksledtoadisengagementphenomenon,eveniftheauthorsobservea
strongparticipationtoworkshops.Theseresultscomefromaninterdisciplinarymethodologyusing
observations,interviews,anddataanalyses.
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INTRodUCTIoN

Thefastandwidespreaduseofsmartphonesemergedwhenurbanpublicactors,suchaslocalauthorities
andurbanadministrations,realisedthepossibilitiesofchangingcitizenparticipation.Researchin
urban sociology analyses the impact of information and communication technologies (ICTs) on
participativedemocracyandurbane-governance:someauthorsnoteinparticularatranscriptionfor
digitaltechnologiesofsomeclassicalcivictools,likeparticipatorybudgeting,collaborativemaps,
and public debate platforms (Douay 2016; Ottaviano 2015). This digital adaptation benefits the
changeofscales–geographicscale,timescale,numberofparticipants,etc.–,characteristicofICTs.
Itenhancesthepossibilitytoproduceandtoshareurbandataonthefield.

Otherusesofdigitaltechnologies,especiallymobiletechnologies,areobservedandinvolvecitizen
participation:crowdsourcing,voluntarygeographicinformation,citizensciences(Seeetal.2016).
Someconvergencepointsappearbetweencitizenparticipationorganizedbycitiesonenvironmental
issuesandcitizensciencesapproaches.

Inthispaper,westudytheeffectoftheongoinghybridisationbetweenacitizenscienceproject
and urban public action on the commitment of participants in a citizen-sensor-network project
basedonacasestudyinRennes(France).Byhybridizationwemeantheexchangeofmodalityof
participation,likethetaskorpurposethataresidenthastodotobeconsideredasamemberofthe
participativeprocess.Inthecaseofcitizen-sensor-networkstudied,themainmodalityofparticipation
wassensingtheair.Howdidlocalauthoritybecomeanorganizerofcitizenmetrologyandhowwas
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theparticipant’sexperiencesaffected?Howwerethesensorsusedinametrologyproject,whose
mainobjectiveisnotthecreationofknowledgebuteducation?

Firstly,wereviewliteratureoncitizenparticipationandmetrologyandweproposeananalytical
frameworkofcommitmentbasedonThévenot’stheory(Thévenot2006).Next,wedescribethecase
studyonurbanairpollutionandthepoliticalissuethatinducedamunicipalitytomakeacitizen
metrologyproject,andwepresentthecity’sexpectationsoftheparticipants’contributions.Then,we
presentthepluralityoftheparticipants’commitmentduringtheprojectandthedifficultiestokeep
participatingduetotechnicalfailureandmisunderstandingofthepurposeoftheproject.Finally,
weshowhowthedatasetproducedbytheparticipantscanbeusedtostudythepracticesofcitizen
metrology.

LITERATURE REVIEw

RickBonney(Bonney1995)definedcitizensciencesasscientificmethodsthatinvolvenon-scientists.
Another definition of citizen sciences was given by Alan Irwin (Irwin 1995) and refers to the
democratisationofscienceandcitizens’relationswithsciencegovernance.Inbothcases,thepublic
participatesinacollectiveactionincludingfieldobservation,inventory,andmetrologythatdescribe
theurbanenvironmentandspurdiscussions.Withtheriseoflow-costairpollutionsensors(Kumar
etal.2015),andthecitizen as a sensor utopia–inotherwords,thepossibilitytocreateanetworkof
asixbillionhumansusingICTstomeasureandtosharesituatedknowledgewiththeaimtocreate
acommongood(Goodchild2007)–citizenmetrologybecomesasuitablewayofactionforcities.

Environmentalmetrologyaimstoquantifychemicalcomponents,species,amongotherattributes
oftheenvironmenttodescribeandstudyphenomena.Metrologiesarestructuredbymethodsand
protocolsrecognizedbyscientificcommunities.Metrologyissometimesusedbycitizenstoproduce
streetscienceinlocalcommunitieswhenenvironmentalcontroversiesemerge(Corbun2005).Those
citizenmetrologyprojectscanbemanagedbyscientist-activists(Topçu2008).

The number of alternative metrologies on air pollution that are outside of an institutional
frameworkandwithoutcertifiedexpertsformonitoringairqualityisincreasinginEurope–e.g.
Montreverte,Mobicitair,Ambassad’air inFrance;Smartcitizen inSpainand in theNetherland;
Luftdaten inGermany;Bruxsel’air inBelgium(ADEMEetal.2017).There isa largescientific
literatureonsensorsanddataquality,suchassensitivityofthesensorstovaryingenvironmental
conditions(Broday&Citi-Sense_Project_Collaborators2017),andmeasurementbias,suchasthe
impactofsitingondata(Morawskaetal.2018;Miskelletal.2017).Wenotedthatthebiasdueto
theusebynon-experthasnotbeenstudied,althoughthelargewidespreaduseofairqualitysensors
hasincreasedthenumberofcitizen-sensor-networkprojects.Theethnomethodology,initiatedby
H. Garfinkel, shows how non-experts define specific strategies, techniques and methods, called
ethnomethods,whentheyhavetoproceedwithsometasks(Garfinkel1967).Theresearchrelated
tothispaperaimstoshowtheexistenceofethnomethodsinacitizen-sensor-networkcommunity,
thatwenamealternativemetrology.Otherstudiesfocusontheuseoflow-costsensorstoenhance
airqualitymodelstoprovideinsightsintopatternsofpollutantemissions(Popoolaetal.2018),to
enhancemeasurementerrorsinepidemiologicalstudies(Jerettetal.2017),andtoproduceinformation
forheathapplications(Hucketal.2017).

Inthispaper,wepresentacaseinwhichlow-costairqualitysensorsareusedinurbanpublic
actionbylocalauthoritieswiththeparticipationofcitizens.Thisinstitutionalizationofalternative
metrologytakespartinanongoingphenomenonofsharingpracticesbetweencitizenscienceand
citizenparticipationledbylocalauthorities.V.M.Eitzel(Eitzeletal.2017),forexample,mentions
thecaseofthecityofBoulder(US),whichorganizedcitizenscienceprojectstoenlistresidentsin
thedevelopmentofanurbanresiliencestrategy.Ourcasestudy,theAmbassad’airprojectoftheCity
ofRennes(France),providedagroupofresidentsintwourbandistrictswithairqualitytrainingand
gavethem2.5µmparticulatemattersensorsduringthewinterypollutionperiods.Themainobjective
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