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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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oftheprojectwastoalertthegeneralpublictoenvironmentalhealthissuesthroughpeereducation.
Thisapproachisclosetoawarenessandinformationcampaignsinthecontextofhealthdemocracy,
withtheintentofincreasingindividualresponsibilityonhealthissues(Hache2007).Inourcasestudy,
thecreationofnewknowledgeonairqualitywassecondaryforlocalauthorities.

Analytical Framework
Anumberofauthors studycitizenparticipation in scienceprojects lookingat the integrationof
thecitizentoknowledgecreationduringtheresearchproject(Haklay2015;Houllier2016).This
frameworkissimilartoArnstein’sladder(Arnstein1969),whichcomesfromstudiesinurbanplanning
andcitizenparticipation.Theladderiscomposedofeightlevelsofcitizenparticipationdefinedby
organizer’sintention:manipulation,therapy,informing,consultation,placation,partnership,delegated 
powerandcitizen control.Themaindifferenceisthatthescale’sintegrationisbasedonthedecision-
makingprocessinacontextofparticipatorydemocracy.Thehybridisationoftheprojectbetween
citizenscienceandcitizenparticipationinpublicactionmakestheusualanalyticalframeworkson
participationhardtouse,becausethepurposeoftheparticipationandtheobjectivesoftheproject
wereunclearandnotsharedbyallthemembers.Asanalternativetomeasuringcitizenparticipation
withArnstein’s ladderorasimilar theoreticalframework,wefocusedonthecommitmentof the
volunteersduringtheproject,andnotontheinfluencetheyhadinregardtothepurposeoftheproject.

Thenotionofcommitmentcoversawiderangeofdefinitions,including:theimplicationina
commoncause,theobligationboundtoapromise,andthewaypeopleareboundtoaprojectora
situation.UsingErvinGoffman’smicrosociology,HowardBeckerformalizedananalyticalframework
forthisnotioninthe1960s(Becker2006).Hedefinedcommitmentasaside-betmadeinanother
situationbeforetheaction,whichmustberespectedbyapersoninordertokeepthecoherenceof
hisbehaviourintheongoingaction.

For Laurent Thévenot (Thévenot 2006), people are made of several commitments, which
are combined and mixed in time and space. With the notion of regime of commitment (régime 
d’engagement),thesociologistconsidersthevariabilityofbehaviourduringtheactiontoadaptto
thematerialenvironmentandtothebehaviouroractionsofotherpeople.Hedrawsupatypologyof
commitmenttomakethedistinctionbetweentheregimeoffamiliarity(régime familier),theregime
of regularaction(régime du plan)and the regimeofpublic justification(régime de justification 
publique).Theregimeofpublicjustificationdescribesthecommitment,inwhichanactorjustifies
hisorheractionbytheirparticipationinacommongoodandbyfollowingprinciplesandvalues.
Theregimeoffamiliaritydescribesthecommitmentsthatcomeunderroutines,habits,andpersonal
actions.Intheregimeofregularaction,theactorisconsideredasarational,autonomousfromand
unattachedtotheirenvironment,whosecommitmenttoacommonactionaimstorealisetheirown
agenda.Withthisframework,thesociologistshowsthatacommitmentdependsonaperson’scapacity
tocoordinatewithotheractorsandwiththeirenvironmentduringanaction.

Case: Air Pollution Issue and the City’s Action
TheAmbassad’airprojectinRenneswassupportedbyalargerangeofstakeholders,including:the
municipality,severallocalassociationsdedicatedtoenvironmentprotectionanddigitaleducation,
theairqualitymonitoringauthority(AASQA),calledAirbreizhfor theBrittanyRegion,andthe
FrenchEnvironmentandEnergyManagementAgency(ADEME).Inthissectiondescribingpolitical
scienceconceptsandenvironmentalissues,wepresentthecontextofairqualityissuesinFranceand
theresponseoftheCityofRenneswithcitizenmetrology.

A Growing Preoccupation for Urban Air Pollution and the Obligation for the City to Act
The medical community agrees that air pollution has substantial effects on health. Since 2013,
theWorldHealthOrganization(WHO/Europe2013)classifiesoutdoorairpollutionasa leading
environmentalcauseofcancerdeaths.Theconsequencescanalsobedailydiscomfortsandillnesses,
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severe diseases of the respiratory system, the cardiovascular system and related organs. Urban
air pollution, and inparticularPM10 andPM2.5, becameapublichealthproblem, and awareness
campaignsareregularlycarriedout.DuringtheAmbassad’airproject,ashorttrainingwasgiven
to theparticipantsbya localexpertonairqualitymonitoring.Hepresentedon thephysicaland
chemicalaspectsofairpollution,monitoringprotocols,andhealthrisks.Todescribetherisks,the
expertusedstrikingnumbers:

Just some figures to visualize them better. In France, it is said that 48,000 people die prematurely. I 
am not saying that they died of air pollution. A premature death due to air pollution. The European 
Commission refers to 700,000 people in Europe… It is also said that, depending on the cities, pollution 
within cities can reduce the life expectancy from three to eight months.

Thisnumberof48,000deathsisfrequentlyreportedbythemedia.Itcomesfromastudypublished
in2016,ledbytheFrenchNationalPublicHealthAgency–SantéPubliqueFrance(Bourdillon2016).
Itisusuallyassociatedwiththecostofairpollution,estimatedat101,3billioneurosperyearinFrance
byaparliamentaryinquirycommittee(Commission2015).Thoseimpressivehumanandfinancial
costsputtheurbanairpollutionissueatthetopofenvironmentalprioritiesinthepublicdebate.

AccordingtothehealthandenvironmentserviceoftheCityofRennes,thisinternationaland
nationwidecoveragehashadanimpactontheriskperceptionamongcitizens.Informationrequests
madebycitizenshaveincreasedandtheissueofairqualityhasappearedinurbanplanningprocesses
and inconsultationmeetings.Anactorsummarized,“There isnocomplaint,butpreoccupations
definitelyincrease”.

This increasingpublicdebateon thehealthenvironmental issue takespart ina largepolicy
transformationonoutdoorairquality.Theevolutionofpublic instrumentshaschangedwith the
enlargementoftargetedpollutantssources,enabledbythedevelopmentofmeasurementnetworks
associatingmetrologistsandepidemiologists(Lascoumes2007).Themainsourcesofpollutionhave
beenemissionsfromindustrialactivities.Forthosepollutants,thestrategyusedbypublicpolicyisto
reduceemissionswithtechnologicalimprovement,andtoisolatethesourcesofemissions.Nowadays,
theyarestillmonitored,butordinaryemissionsfromtransportanddomesticheatingsystems,arealso
consideredimportantpollutantsources.Controversiesondieseluseforcarenginesshowthelimitsof
technologicalimprovementstrategies.Othermodesofactionhavebeenexperimentedwithbycitizens.
Itcanberestrictiveregulations,likeurbancongestioncharges,ormobilisationsandinformation,asin
ourcasestudy.ThisevolutionofpolicyisalsoaresultofthetranspositionoftheEuropeandirective
from1990intotheFrenchlaw,the“LoiBarnier”(1995).Itestablishedtheparticipationprinciple,
whichstipulatesthateverycitizenhastherighttoaccessenvironmentalinformation.

Inthiscontextofpublichealthconcerns,citiesremaininaleadingpositiontoact.Since2016,
theCityofRennesandtheorganizationforenvironmentandconsumptioninRennes(MCE)have
beenactingonurbanairqualitywithcitizenmetrology.Thepurposeistomeasurethe2.5μmparticle
matterlevelsontwodistricts,withafleetofmobilesensors.Theproject,namedAmbassad’air,takes
partinavoluntaristpolicyledbyagroupofmunicipalcouncillors.Theychosetofightagainsturban
airpollutionbymobilisinginhabitants,insteadofdirectlyrunningarestrictivepolicy.Originally,
theaimwasforcitizenmonitoringto“changebehaviour”andpushstakeholderstoactonthishealth
environmentissue.ThismethodembodiesthehypothesisexpressedbythepoliticalscientistF.Boutaric
(Boutaric2014),ontheevolutionofFrenchpublicpoliciesonurbanairpollution:

[…] Public action wants to question citizens in order for them to adapt their behaviour to imperatives 
regarding air quality improvements – due to the multiplicity of stakeholders, to the difficulties of 
acting at different scales, to the weights added by economic actors, who are in position to get their 
points of view and interests across. (Boutaric, 2014, p.15)
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Soonafterthebeginningoftheproject,theexpectationofthecitychanged:themaingoalwasto
giveparticipantstheroleofairqualityambassadorswhoareinchargeofsensitisingtheirrelatives,
theircolleagues,andtheirneighbours.

Citizen Metrology or City Metrology: A Fragile Balance 
Between Public Action and Citizen Sciences
Usingcitizenmetrologyisnotcommonforlocalauthorities.Themeasurementprocessisatoolto
describetheenvironmentusedbyscientistsandexperts.Itisalsoatoolforenvironmentalpolicy;
guidelinevalues,warninglevels,criticalthresholdsarefixedbyregulationtoevaluateanddefine
objectives.TheFrenchregulationfollowstheEuropeanUniondirective(2008),whichdefinesWHO
recommendationsasanobjective.Toperformthiskindofpolicy,commonprotocolsandmetrology
conventionshavetobeestablished(Desrosières2008).Anexperthastobeauthorizedtoproceedwith
thecertifiedmeasurements.InFrance,theAASQAisdevotedtothismissionattheregionallevel.
Thisaccreditedmetrologygivesdecisionmakersthepossibility–andtheobligationduetonational
lawandEU-directives–ofactingonashort-termscale,suchasinstitutingalternatetrafficprocedures,
and through long-termactions, likeurbanplanningguidance.With themandatorydisclosureof
theenvironmentaldata,citizenshaveaccesstothemeasurementvaluesproducedbytheAASQA.
However,measurementsaredifficulttointerpret,toverifyortocontestforthosewhodonotknow
thetechniquesandmethods.TheATMOscale,createdin2004,transcribesthemeasurementsof
fourpollutants(O3,SO2,NO2,PM10)intoonevaluebetween1and10,from“verygood”to“very
bad”.Thedailyworstpollutant-leveldefinestheATMO.UnlikethePM10level,thePM2.5levelis,
however,justinformativeandnotyetrestrictive.TheATMOaimstoinform,andtakespartinthe
emergencyairqualityalert forpollutionevents.Nowadays, thisstrategyiscontroversialbecause
someepidemiologicalstudiesshowthatlong-termexposuretoamiddle-highbackgroundpollution
levelismoreharmfulthanpunctualandshortpeaks.Inthissituationofuncertainty,discussionson
publicactionstrategiesandontechnicaldemocracyarise(Callonetal.2001).

Technological evolution has enabled the development of low-cost sensor networks. One
consequenceisanimportant increase inalternativemetrology.Thispracticecomesfromactivist
circles,whouseittoputinstitutionalmetrologytothetestwhensociotechnicalcontroversiesappear.It
iscurrentlybeingadoptedbyotherpublics(Chateauraynaud&Debaz2013).Thosecitizennetworks
belong toa fieldofcitizensciencedefinedbyAlanIrwin(Irwin1995).LindaCartonandPeter
Ache(Carton&Ache2017)analysetwocitizen-sensor-networksintheNetherlandsthatusesound
metrologyandseismicmetrologytoprotestagainstpublicaction.Theyargue,inparticular,thatithas
astrongimpactonlocalenvironmentalgovernancebycreatingaboundary-object(Star&Griesemer
1989)thatbringstogetherallthestakeholders.Aboundary-objectisanartefactaroundwhichactors
formheterogeneoussocialworldswithdifferentpointsofview–inthoseprojects:urbanmanagers,
scientists,activists,neighbours,amongothers–managetocoordinatethemselves.

InRennes,agroupofcouncillorsdecidedtoreplicateacitizen-sensor-networksapproachfrom
Barcelona,Spain,whichappearedinCartonandAche’sinventory.Accordingtoanurbanactorin
Rennes,thereisariskthattheproject,ledbythelocalauthority,couldbeturnedagainstitselfbysome
participants,drivenbyactivistintentions.Oneconsequenceofthispoliticalriskisthatthestakeholders
presentthemeasurementasapedagogicaltoolandinsistonthepoorqualityofthesensors,compared
toexpertdevices:“Itisnotacitizenobservatory,itisnotcitizenscience”remindsamemberofthe
project.Thisleitmotivcamefromtheconfusionforthepubliconthepurposeofthishybridproject
andvolunteerexperience:talkingaboutairqualityanddoingmeasurement.

The Effect of Sociotechnical Representations on the Choice of Measurement Tool
Thequalityofthesensorswasnottheonlydecisioncriteria,andthechoiceofthemeasurementtools
wasaffectedbyseveralsociotechnicalrepresentations.Werecountbelowtheprocessofdecision
abouttoolsselection.
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Duringtheprojectpreparationsin2015,theambitionofthelocalauthoritiesandpartnerswas
tobuildthecompleteinfrastructureontheirown:amobileN02sensor.ItwasoriginallynotaPM2.5
one,asfinallydecided,designedandmadeintheFabLabsubsidisedbytheCityandconnectedto
alowratefrequencynetwork,whichiscurrentlyexperimentallydeployedinsomeareasofRennes.
Thedemandsalsocalledforareal-timevisualizationofthemeasurementsandthedatasenttoan
openplatform.Severalargumentswereraisedtojustifythe“sensorsfromRennes”.Firstly,alocally
designedinfrastructure,withanopenlicence,couldguaranteeindependencefromthedigitalspace.
Privateactors,forexampleInternetserviceproviders,digitalcompanies–GAFAorstart-ups,are
joiningagrowingurbandatamarket,inparticularonairqualityandenvironmentmonitoring.Secondly,
buildingatoolwiththeparticipantswasconsideredasawaytotriggercuriosityaboutmetrology.
Finally,inJune2016,theDoItYourselfapproach,withaFabLabcollaboration,wasabandonedby
thestakeholders,becauseitwas“technicallyinfeasible”.Theydiscoveredthatareliableandcheap
NO2sensor,whichfitsasmallandmobilebox,doesnotexist.Furthermore,thecouncillorsandthe
ADEME–thenation’sexpertagencyandfinancialpartner–hadsettheproject’sagendatobegin
duringautumn2016,anditwouldhavebeentooshortintimetobuildaprototype.Aparticipant,
memberofanopen-technologyactivistassociation,whowantedtodesignasensor,explainedthe
suddenturnaroundoftheinitialproject:

No one had measured the entailed technical complexity. Emmanuel deconstructed each step of the 
project, and we ended up with a dozen steps. Each one would mobilize someone, between the building 
of the case, information dissemination, data formatting, storage on the IT servers, and visualization 
by the users… It is phenomenal!

AfteratechnologicalmonitoringandasetoftrialsonseveralopticalsensorsthatmeasuredPM2.5
levels,thestakeholdersdecidedtobuyabatchofAirbeamsensors,andasmanysmartphones.This
sensorismadebyanon-profitenvironmentalhealthjusticeorganizationcalledHabitatMap,based
inNewYork.ABluetoothconnectionlinksbothdevicesandthedatatransfertoAirCastingservers,
supportedbytheInternet.Awebsiteoffersvisualizationofallthedatasharedbythecommunityof
Airbeamusers,anditgivesthepossibilitytodownloadthemeasurementfiles.Allthetechnologyis
open-sourceandtheuserinterfaceoftheapplication,evenifitisinEnglish,isconsideredeasyto
usebytheparticipants.Inthescientificliterature,astudycomparessomelow-costsensors,including
theAirbeam(Jiaoetal.2016).However,anactornotedthatthereisaseverelackofinformation
andspecificationontheoperatingconditions,uncertainlyinterval,andsoon,onlow-costsensors.

Byorganizingcitizenmetrology,theurbanpublicactorswantedtomobiliseandsensitisethe
citizens,offeringresidentstheopportunitytotakemeasurementsthatgivethemthelegitimacyto
becomeanairqualityambassador.Whatweobservedisthatthestakeholdersusedthedatafromthe
sensoronlytoverifytheconcordanceofthecitizenmeasurementandregionalexpert’smonitoring.
Theuseofthedatatoproducelocalknowledgewasnotconsideredbecauseof“thesubjectivityand
thenon-scientificaspectofthedata”accordingtoanorganizer.

METHodS

ThisstudywasbasedonanethnographystartedatthebeginningoftheprojectinNovember2016.In
thisarticle,wepresenttheresultsofthefirstcampaign,in2016-2017.Toanalyzetheparticipation
process,weobservedface-to-faceworkshopsorganizedduringtheproject.Theparticipantswere
committedforalongperiod,forovereightmonths,andhadtofollowatwohour-longtrainingsessions
onairqualityandonmetrologywith low-costsensors.Otheroptionalworkshops, likemapping,
viewingoffilms1withdebate,anddata-analysisworkshopswereorganized.Themeasurementperiod
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coveredelevenweeksinJanuary,FebruaryandMarch,becauseitisinthewinterthatparticlematter
peaksareobserved.

Tostudytheparticipants’commitmentandtheirperceptionoftheproject,weconductedninesemi-
structuredinterviewswithresidentsengagedinthefirstcampaignoftheAmbassad’airproject.About
twentyparticipantstookpartintheprojectforthe2016-2017campaign–twentywereregisteredat
thefirstmeetinginOctober,butonlysixteencontinuedwithsensorreadingsinJanuary.Wecontacted
alloftheparticipantsforinterviewswithane-mailandpresentedinformationduringtheworkshop
sessions.Fivethematiccategoriesofquestionswerepostedtogaugetheircommitmenttoparticipating
intheproject,theirperspectiveonenvironmentissues,withtheirfamiliaritywiththetechnology,
theirorientationtowardcitizenparticipationinurbanpublicaction,andtheirexperiencewithPM2.5
measurementswiththesensors.Weusedthemulti-thematiccodingmethodtoanalyzetheinterviews
(Ayache&Dumez2011).Themethodconsistsintheuseofalargenumberofheterogeneousthemes
thatcanbepartiallycrossed.Itaimstolookatresearchmaterialsaccordingtoseveralsystemsof
similarityanddifferencetolimittheriskofcircularreasoning.

Tocomplete thestudyof theparticipation,wehavestarted toanalyze thedatasetprovided
bythesensorsusedbytheparticipants.Theresultsofthemeasurementcampaignofwinter2017
areanimportantdataset:around700.csvfileshavebeensharedontheAirCastingserver.Every
measurement,arecordfromthelaunchtotheend,includesPM2.5values,temperatureandhumidity,
withanintervalofalmostonesecond.Onecanalsofindsoundlevelmeasurements,basedonthe
smartphones’microphone.However,theconditionsofthemeasurementprocesswereusuallynot
fullyrespectedbythevolunteers:theycarriedthesmartphoneinbagsorpockets.Figure1.presents
theratioofactivatedsensorsforeachday,basedonthisdataset.Weincludedsixteensensorscarried
byvolunteers,andthreeothersusedbystakeholders(Cityemployees,researchersfromtheEHESP
schoolofPublicHealth,projectpartners).Thedeliveryofthedeviceswasconductedoveraperiod
oftendaysfromJanuary23rd.Thepeakofparticipationduringtheeleventhweekcorrespondstothe
implementationofacollectiveprotocol.

Results on the Participants’ Commitment
Thegroupofresidents thatcarriedsensorswerenamed“les volontaires”(thevolunteers)bythe
facilitator.Thiswordputsfreewillandtheirownchoicetoparticipateaspreliminariestoanyaction.
Ateverystepoftheproject(e.g.workshops,designofmeasurementprotocols,etc.),thefacilitator
remindedeveryonethat“ithastostayavoluntaryaction,andnottooconstraining”.However,we

Figure 1. Screenshots of the AirCasting application
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observeddeepcommitment.Thefirststepwasasmallmediatisationofthecallforvolunteers:itwas
publishedinthemunicipalnewspaper,andtheinformationwassenttothemailinglistofthemaison 
de quartierofoneofthetargeteddistricts.Then,apublicmeetingwasorganizedtopresentthemain
objectivesoftheproject.Anyonefromthetwodistrictscouldvolunteerbysigningacommitment
charter.Withthissmallmediatisation,thepublicwasalsorestrainedtopeoplewhowerealready
interestedinlocalpublicaction.Twentyinhabitantsfromthetwodistrictsresponded.Inthissection
ofourarticle,wereviewdifferentmomentsduringtheprocess(e.g.becomingavolunteer,staying
avolunteer)anddifferentsituations(e.g.participationwithorwithoutmeasurement)toshowthe
pluralityofcommitmentintimeandspace.

Becoming a Volunteer: The First Step of Commitment
Whenweaskedduringtheinterviewsaboutreasonstoparticipateintheprojectatthebeginning,four
majorpointsappeared,whichwecananalyzewithThévenot’sframeworkoncommitment:regime
offamiliarity,regimeofregularplannedaction,andregimeofpublicjustification.

Firstly,severalparticipantsmentionacivicaction(regimeofpublicjustification).Theyconsidered
participationintheprojectasanactionthatcontributestoimprovingtheenvironment.Aparticipant
explainedthathewastryingtofollowandeducatehischildrenabout“theenvironmentalspirit”,by
whichhemeant:

[Interviewee]: Everything we could do ourselves, on our level, whether it is transportation, living in 
the city to own only one car for the whole family. We are not purists, but we’re trying to do everyday 
things.
[Interviewer]: Assimilating eco-gestures?
[Interviewee]: Exactly. Embarking on this project interested me in the first instance. And this offer 
to measure pollution, I thought: that’s really good.

Secondly, a few participants mentioned a contribution to the community (regime of public
justification).One reason tocommitwas theparticularitiesbeingavolunteercouldbring to the
group.Forexample,aresidentwholivedneartheoverheadrailway,inservicesince2002,andthe
ringroad,justifiedhercommitmentbysharinganinterestingobservationspecifictoherlocation:

I hesitated before applying. I did it because I thought I was privileged, seeing what traffic can do 
to the air. Sometimes, there’s a lot of traffic, which causes pollution. What about the underground 
railway? We try to clean the balconies, but they keep getting darker. There is black dust, which was 
not here before.

Thirdly, someparticipantsmentionedpersonaluseof the sensor (regimeof regularplanned
action).Withreflectionabouthisorherownenvironment,volunteersattemptedtoverifyandcontrol
personalexposure.Theuseoftechnologiesissimilartoquantifiedself-movement.Thefollowersof
thistrendcollectmeasurementabouttheirdailyexerciseroutineordailynutritiontoevaluatetheir
performanceandkeephealthy.However,mostvolunteers,drivenbythisreason,alsosystematically

Figure 2. Number of activated sensors for each day
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mentionedrelativesorfriendswhohadrespiratorydiseases,orthatbelongtoavulnerablepopulation
definedbythemedicalcommunity(regimeoffamiliarity).Themetrologyprocessgavethemmore
informationaboutdailyrisks.

Fourthly,mostoftheparticipantsmentionedapersonalinterestinparticipating(regimeofregular
plannedaction).Curiosityaboutairpollutionphenomenaandsocialisationwithinthegroupwere
commonreasonsdescribedbyvolunteers.

Finally,wenotedthatnotjustvolunteersusedthesensors.Someoftheirrelatives,colleagues
andthestakeholdersthemselvestookpartindirectlyinthemetrologystage.Amemberoftheurban
serviceexplainedthisphenomenonbyattraction:“Whenyouseethem,youwanttotry”.Nineteen
sensorswereinactivitybetweenJanuary23rdandApril6th.Sixteenwerewithvolunteers.

Staying Volunteers: The Side-Bet and Technological Failures
BetweenOctoberandApril,sevenworkshops,meetingsortrainingswereorganized,someofthem
onweekdayevenings,othersonSaturdayafternoons.TheytookplaceeitherattheMCEinthecity
centreorinbothdistricts.Volunteersappreciatedthediversityintheschedule,whichallowedthem
to incorporate theprojectamongotherobligations,professionalandextraprofessionalactivities,
familytime,etc.Infact,volunteerssaidthattheair-monitoringprojectwasalowpriorityandhadto
becompatiblewithotheractivities.

Incontrastwithstrongparticipationintheface-to-faceworkshops,weobservedanimportant
disengagementprocessduringthemetrologystage,duetotechnicaldifficulties.Aparticipantrelates
hisdismay:

In fact, smartphones are great, apps are great, utility items are great, but when they crash, it’s not 
easy. I would have liked to measure more, but sometimes it crashed. I don’t know why. […] I tried 
to reset, it lasted for twenty minutes, then twenty minutes again… After a while, it is annoying! Just 
that: when it works, it’s great.

Memoryfailures,untimelyupdates,connectionproblems–inreaction,someparticipantsput
thesensorsasideforaweek,ormore.Sometimes,theydefinitivelyabandonedtheideaoftaking
measurements.Anothervolunteer,whohadknowledgeincomputerscience,decidedtocompletely
reprogram the sensor. He corrected software malfunctions and translated the application into
French.Intheend,hisgoalwastoimprovethesensorbyaddingaNO2-sensor.Wenoticedthatthe
disengagementprocessduetobugsandinabilitiestomanagethemprovokedadiscrepancywiththe
feelingofobligationduetotheircommitmenttoproducesomemeasurementsandtocontributeto
thecollectiveaction.Aparticipantsaid:

I have some insecurities because I didn’t manage to commit, it’s sad. I hope the others have contributed 
to the project.

However,bugsarenottheonlyissuewithtechnologythatcauseddisengagement.Forseveral
volunteers,bringingcontributionstothegroupcollectivelywasnotenoughtoinspirefollowthrough
withadailycommitmentforelevenweeks.Thesensorsgenerateddatafilesforeachmeasurement,
andthemobileapplicationallowedtheusertovisualizeonlytheirownmeasurementsone-by-one;
theycouldnoteasilycomparetheirowndatawiththeoneofotherparticipants.Avolunteer,for
example,createdadatasheetthatcomparedtheaveragevalueofhermeasurementswiththevalue
oftheAASQA.Sheexplained:
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It allowed me to have a more concrete view of what I was measuring. Without it, I would take 
measurements, look at the results at night, but after two or three weeks, I would have given up. With 
the datasheet, it was a little more… I don’t know… concrete.

Another volunteer recorded every measurement and observations about the context of that
measurementinanotebook.Thoseadditionalinscriptiontechniquesareessentialtotheproduction
ofmeaning,andarebasicscientifictools(Latour1985).Othervolunteersalsohadasmallscience
project(e.g.observationofthetrafficimpactonairquality,oftheflooroftheapartmentonexposure)
thattheydidnotachieve,inparticularbecausetheydidnothaveawaytodoit.Thelackoftechnology
toaccessthedataandtransformitintoinformation(Joliveau2004),andtogivesensetotheaction
ofmeasuring,hadconsequencesonthelong-termcommitmentprocess.

Being Involved in the Project: Different Participations, but 
Only One is Perceived by the Volunteers
Thecross-analysisofinterviewsandobservationsoftheworkshopsrevealedthatthemeaningof
participationwasafocusforvolunteers.However,thestakeholdersdidnothavehighexpectationsof
thequalityofthemetrologyandthespecificknowledgeormethodsthatcouldchangeinairquality
monitoring.Aparticipant,whostoppedthemeasurementsbecausetheBluetoothconnectionbetween
smartphoneandsensorswastooinstable,said:

[Interviewee]: It’s too bad, because I really wanted to do something, but it ended up really annoying 
me. It saddens me, that’s too bad. At least I learned a lot. 
[Interviewer]: On the technique?
[Interviewee]: Yes. I took part in all the meetings, because I commit, I really do it.

Participationwasalsodefinedbyotheraspectsofaction.Aswedetailedabove, theproject
hadapedagogicalpurpose.Airquality,environmentalregulation,metrology,andtechnologywere
subjectsthatcameupindailydiscussionsduringthemeasuringperiod.Alltheintervieweesagreed
that“weareamongstconvincedpeople”,convincedbythenecessity toactagainstairpollution,
andtheycameheretolearnmoreaboutthesubject.Aquestionwasraisedregularly:Howtoreach
otheraudiences?Children,relatives,colleagues,andneighbourswereidentifiedbythevolunteers
aspotentialpublic.Thispositionofrelay,experiencedbytheparticipants,eveniftheydidnotsee
thepurposeoftheircontributiontotheproject,isreflectedintheprojectnamed“Ambassad’air”,
contractionoftheFrenchwords“ambassadeur”(ambassador)and“air”.Hereistheresponseofone
participant,whenweaskedhimaboutthisrole:

[Interviewer]: Do you think you played the part of an ambassador for your relatives or colleagues?
[Interviewee]: I had experiences like that. It’s not at work, because I work from home, but rather 
when I met people while taking measurements. It sparked the discussion. The hardest thing was to 
have enough time to explain all the aspects. […] On a large scale, I think it could be positive, because 
it would involve working people, and beyond.
[Interviewer]: Members of associations?
[Interviewee]: Yes, that’s why I’m referring to working, active people, because we need people to 
spread the information to the general public.

Onsomeoccasions,themeasurementsillustratedaspecificphenomenonandresidentsbrought
theirobservationstotheexpertonairquality.Forexample,onMarch16th,forabouttenhours,an
intenseincreasewasdetectedbythecitizen-sensor-network.TheAASQAdidnotnotifythepublic
aboutthispeak,becausetheairpollutionperiodmustlastatleast24hourstobereported,anditis
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basedonaday-beforebroadcast.Themodel,crossingmetrologyandsimulation,didnotforeseethe
pollutionevent.However,twovolunteersobservedit:

We had two measurements with Patrick, which matched with March 16th. It was interesting. When I 
saw the data on my phone, because it was working at that point, I thought: That’s weird, is it working 
well? That’s when knowing the source and checking with the Airbreizh data is interesting. […] We 
haven’t had feedback on that yet. It’s interesting to witness something like that, not to wait for the 
sign: ATTENTION, POLLUTION PEAK.

Withthesensors,theywitnessedaneventtheycouldnotperceiveotherwise,anditgavethem
thepossibilitytoasktheairqualitymonitoringexpertforclarificationsaboutalertproceduresand
airqualitybroadcasts.Thisrelationbetweencitizensandexpertsinitiatedahybridforum(Callonet
al.2001).However,thestakeholdersoftheprojectdidnottaketheopportunitiestoproposearoleof
observersofpollutionorlocalphenomenatotheparticipants,duetothepoorcredibilityofthesensor
andtheunverifiablecontextofmeasurement.Wenoticedthatbeinginvolvedintheprojectreflected
differenttypesofparticipationandcommitmentthatwerenotalwaysperceivedbytheparticipants:
crowdsourcing,relayandcitizenexpertise.

Taking Measurements: A Search for Air Pollution Based 
on Perceptions and Representations
Thesensorsmadeaphysicaldescriptionofthevisibleenvironment:amoreorlessdensepresence
ofparticularmatterlargerthan2.5µminasmallvolumeofair.Themetrologycanbeconsideredas
astrategyforuseofaninstrumentandthetranslationofcommitmentintoaction.Inthecaseofthe
ASQAA,themissionofairqualitymonitoringleadstodevelopinganetworkofstationsprocessing
continualmeasurements.Thestrategieselaboratedbyvolunteersaredifferentbecausethedevice
ismobile and theparticipant can turn it onoroff if heor shewishes.Toanalyze thepractices
and the translation of commitment, we propose first to focus on the relation between what the
participantperceivesandwhatthesensorshowstheparticipant.Atsomepoint,weobservedthatthe
residentquestionshisorhercertaintyofpresenceofairpollution.Verifyingtheseperceptionsand
representationsdrivesthemetrologyprocess.Wepresentfourordinarysituationsthatweobserved:

Situation 1:The participant sensed pollution through various visual or olfactory cues; he or she 
took a measurement, and recorded a high PM2.5 level.Airpollutionisperceivedviaanumber
ofsensitivecues:smellingchimneyfireormuckspreading,seeingsomeoneholdingalit-up
cigarette,noticingbadvisibilityatthehorizon,havingsomeirritationsordifficultiestobreathe
forthemostsensitivepeople,etc.Thosecuesprovoketheintentiontomeasure.

[Interviewee]: At the moment, every time we’re in the fields, it’s horrible, with the spreading. I didn’t 
measure anything, just noticed the phenomenon. It was this morning. Horrible! I need to measure it.
[Interviewer]: How did you notice it?
[Interviewee]: From the smell. Yes, the smell. Just by smelling, I didn’t do anything special. I don’t know 
how it affects me. At the same time, in the morning, it’s so wet that I don’t know if my measurements 
are reliable. I should check. Whereas in town, it’s less important.

Metrologycanconfirmtheparticipants’sensations.However,sometimes,thecertaintyofthe
presenceofairpollutionisrefutedbythemeasurements.
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Situation 2:The participant perceived pollution; he or she took a measure, and recorded a low PM2.5 
level.Thissituation isoftenobservedwith transportation:dieselcars,charged intersections,
ringwayproximity,trafficlights,parksandrides,etc.Transportisanimportantsourceofair
pollutioninurbanenvironments,butastheASQAArepeats:“Fineparticlesarenotamarker
oftraffic,unlikeNO2”.Inotherwords,transportcontributestoairpollution,butthedifference
betweendirectproximityandhundredsofmetersisnotsignificantwhenonemeasuresPM2.5.The
discrepancybetweenmeasurementandrepresentationtroubledsomevolunteers.Weobserved
thesamephenomenon,withthecomparisonbetweenoutdoorPM2.5levelandindoorPM2.5level.
Mostoftheparticipantsnoticedthatthelevelwashigheroutsidethaninsidetheirhome.Someof
themconcludedthattheirobservationwasincontradictionwiththerecommendationsofopening
thewindowseveryday.Facedwiththissituation,whichiscertainlyconfusing,thestakeholders
hadtoremindthemofbasicmetrologyprinciples:asensorismadeforonecomponent,andair
qualitydependsonmulticomponentlevels.Throughouttheproject,theideaofthenecessityto
findamulticomponentsensorincreasedinparticipants’discourses.

Situation 3:The participant recorded a high PM2.5 level, and he or she observed the environment 
to find a cause. In thiscase,knowingthat the levelwashighwasnotenough.Thecauseof
pollutionhadtobeidentified.Attimes,theexplanationcanbefound:canyoneffect,temperature
inversion,visiblesources,cigarettes,etc.Othertimes,therepresentationofsourcesandconducive
weatherconditionswithhighPM2.5leveldidnotmatchwiththeenvironmentofmeasurements.A
participantsaid,forexample,thatshewassurprisedthatthesensorshowedahigherPM2.5level
whenshewasrunningalongtheriverthaninanotherplaceonapath.Inthiscase,ahypothesis
cameoutafteracollectivediscussion,thattheopticalsensorovervaluedPM2.5levelswhenthe
humiditywashigh.

Situation 4:The participant did not perceive pollution, so he or she did not take a measurement.
Thissituationresultedfromtheidea,sharedbyseveralparticipants,thatthemetrologyentailed
asearchforairpollutionthatcouldassistinidentifyingsources.Anexampleofthissituationis
narratedbyavolunteer:

I took a few roaming measurements, given that I have a dog, I need to take her out often. Every time 
we went out, I measured. I did not do it when it was raining, because it was useless, the fine particles 
rates were very low.

Wecanseewiththesefoursituationsofinteractionswiththesensorthatthereisadifferencein
metrologystrategiesbetweentheairqualitymonitoring,astheexpertiseproceeded,andthecitizen
metrologyobserved,basedinparticularonperceptionsandrepresentations.However,wecouldnot
characterizecitizenmetrologyinthisprogrambasedonisolatedsituationsalone(e.g.applicationof
theregimeoffamiliarityinThévenot’stypologies),becauseprotocolswereproposed,andsometimes
followedtoo(regimeofregularplannedaction).

Taking Measurements: Routines and Protocols Followed by the Participants
Duringameetingpresentingthesensordevice,adviceonmetrologywasgiven,whichwasnecessary
for later analysis of the aggregated data: “take long and repeated measurements”, “take fixed
measurementsratherthanmobileones,”and“takemeasurementsinteams”.Thosepiecesofadvice
correspondedtothebasicconventionsusedinairqualitymonitoring.Duringaninterviewcarried
outatthebeginningofthefirstcampaign,theprojectleaderexplainedwhynospecificprotocolother
thantheadvicehadbeengiven:first,toostrictaprotocolcouldrestrainparticipation.Thiswouldhave
beenperceivedasatop-downandnotabottom-upproject,andtheprotocolshouldbedecidedwith
participants.Thelastargumentwasthatparticipantsgetalotofideas,andthediversion(DeCerteau
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1990)ofthesensorsfromoutdoorairqualitymeasurement(e.g.indoormeasurement,cigaretteor
barbecueeffects)couldbeinterestingtoincludeintheproject.

Weobservedthatalongthesetofmeetingsandworkshops,theadvicetotakelong,fixedand
regular measurements – was repeated often to frame (Goffman 1974a) the metrology practice.
Categorizationswerealsodeterminedbetweenparticipantsandstakeholderstofacilitatethere-use
ofdata:fixedormobile,indoorsoroutdoors,onfoot,onbicycle,oncar,thedistricts,thetimeofthe
day.Thosedescriptorshadtobeaddedtothefilenamewhenthemeasurementwassaved,because
theappdidnothavetheoptiontocharacterizethefile.Wenoticedthateveryparticipantencodedthe
metadatadifferently,anditmadethedesignofanautomatizedprocessforclassificationcomplicated.

Ananalysisofthemeasurementdurationwiththesensordistributionshowedthattheparticipants
alsohaddifferentpractices,aswecanseeinFigure3.

Throughoutthestudy,wenoticedthatmostofthevolunteersdeclaredhavingtheintentionto
observeaspecificsituationtheyconsideredapotentialissue,ortheybelievedtohaveaninfluenceon
airquality.Theseintentionsincludedthedesirestoevaluatetheimpactoflocaltrafficonairquality;
tocontrol theincineratoremission;toprovethepotentialofPM2.5capturesoflobed-leavedtrees
basedonalectureofascientificarticle(Janhäll2015);toevaluatetheexposureofurbancyclists;
andtoverifythehypothesisthatthePM2.5-levelvariesdependingonthealtitude,suchasbetween
twofloorsinatower,andsoon.

Toruntheirexperiments,someparticipantscreatedindividualprotocols,and“programs”that
theyattemptedtofollow(regimeofregularplannedaction).Hereisoneexample:

If it had worked, I would have taken measurements for a week every morning and night on my balcony. 
But I had trouble making myself available to turn it on every day at the same time, because there’s 
always something going on. […] I had planned to do a week at such hours to compare the different 

Figure 3. Distribution of measurement durations (in seconds) for the fleet of sensors
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days of the week, to compare Wednesdays to other days, Fridays and Mondays, which are not always 
the same when it comes to traffic.

Anotherparticipanthadtheintentiontofollowthethirdpieceofadvice:“takemeasurements
inteams”,shesaid:

With my neighbour, we’re going to try to measure the effect of direct proximity with the incineration 
plant and the boulevard. We live in an L-shaped building. She is taking care of the boulevard, and 
the plant. I have the rue d’Alsace. We decided to take the measurements together.

At the end of the measurement stage, during a workshop about data analysis and sharing
experiences–inmajority,isolatedmeasurements–thegroupdecidedtogoonanadditionalweek
tofollowacollectiveprotocol(regimeofpublicjustification).Theinstructionwastoturnonthe
sensorbetween7pmand10pmatleastandtomeasuretheoutdoorairquality.Thiscollectiveaction
appearedbyabottom-upapproachandcameattheendofthemetrologystage.Themobilization
increased,aswecanseeinFigure2.

Inadditiontothoseintentionsofmeasurements,andtheindividualorcollectivetrials,carried
outornot,wenoticedthatturningonthesensorbecamearoutinefortheparticipants(regimeof
familiarity).Thisistransposedintheinterviewswithsentenceslike:“everytimeIgoout,Itakethe
sensor”.Themetrologypracticeisinsertedintotheordinaryday,mainlyonweekdays,duringoneor
tworegularactivities:home-to-workcommutes,sportsessions,dailywalks,etc.Fixedmeasurements
wereusuallymadeduringnight-timeandgoonuntilthenextmorning.InFigure3,onecanidentify
themwhenthedurationisbetween30kand40kseconds–approximatively8and11hours.

Theroutinemeasurementproducesrepeatedmeasurementsandpatterns,likethemapinFigure4.

dISCUSSIoN ANd CoNCLUSIoN

Thehybridisationbetweenscienceandpoliticshasbeenaquestionraisedbysociologistssincethe
early20thcenturywiththetextPolitics as VocationbyWeber(1917).Nowadays,weobserveanew
kindofhybridisationwiththeemergenceofinitiativespromotedandorganizedbymunicipalities,
whichtaketheformsandtoolsofcitizensciencewithoutanyscientificorresearchapproachtoacton
publicissues.TheAmbassad’aircitizenmetrologyprojectinRennes(France)succeededinmobilizing
stakeholdersandinhabitantsonairqualityissuesusingAirCastingdevices.Itcanbeconsideredas
anurbanpublicactioninstrument(Lascoumes&LeGalès2005),whoseprincipalaimistoinform
andtoraiseawarenessaboutairpollutionwithinlocalpublics.Politicalrisksofcounter-expertise
controversiesandlow-costsensorswithuncertainreliabilityledtheprojecttoapedagogicalpurpose
andtominimizetheimportanceoffurtherscientificusesofthedata.

Theresultsofthecasestudyshowthatthevolunteershavepluralcommitments,andtheywere
oftenmismatchedwith thecity’sexpectationsof theparticipants’contributions– theairquality
ambassadorposition.Beyondtheirpersonalcommitmentscategorisedastheregimeoffamiliarityand
regimeofregularplannedaction(Thévenot2011),someoftheinterviewedparticipantswonderedat
theendoftheprojectwhatthepurposeoftakingmeasurementswas,thedatawasnotperceivedas
havingproducedlocal,collectiveknowledge.Beyondthedysfunctionofthedevices,wealsonoticed
that the impossibility of processing data easily triggered disengagement in several participants:
thetechnologydidnotgivethemawaytofollowtheindividualintentionsandprotocols.Withthe
AirCastingtools,theparticipantscouldnotproceedwiththelogicaloperationofdataanalysistostudy
airpollutionphenomena.Discussionsabouthypotheses,methodsorresultsduringtheworkshops
rapidlyturnedtolimitationsofthesensordevices.However,someparticipantshadhighscientific
education(e.g.aresearcherinecologyscience,anengineer)andduringtheinterviews,wenotedthat
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theintervieweeswereawareofthebasicprinciplesofenvironmentscience(e.g.tocontrolthesensing
condition).Thedesignofprogramswithlow-costsensorsshouldbedonewithcarefulreflectionon
thecollaborativeanalysisprocessandnotonlyondatavisualisation.

However,citizenmetrologyascitizenparticipation(Blondiaux&Sintomer2002)wasasuccess
accordingtoparticipantsandstakeholders,becauseitgeneratedapublicarena:discussionsonhealth
environment,onurbanstrategyareappearingeveniftheprojectdidnotintegrateadecision-making
processrelatedtourbanplanning.Inthelongterm,thequestionishowthishybridprojectandthe
uselessdata–fromthecollectivepointofview–canhaveaninfluenceoreffectsonthepublic
debateandhowtheprocessisperceivedbytheparticipants,bythestakeholdersandbyoutsidersof
theproject.Thescientificliteratureproposesseveralmodels,suchastheboundary-object(Star&
Griesemer1989)andthemicro-world(micro-monde)(Chateauraynaud&Debaz2017).Amicro-
worldischaracterisedbyalargeautonomyfromothercommunities’habits:1)withitshybridshape
theprojectAmbassad’airisdifferentfromothertypicalcitizenscienceprojects,becauseitdidnot
havetheambitiontoberecognisedbythescientificcommunity;2)withitsobjectivetheproject
Ambassad’airisdifferentfromothertypicalcitizenparticipationinurbanpublicaction,becauseit
didnotactdirectlyonthedecision-makingprocessofurbanplanning.Theresearchdatausedcame
fromthefirstAmbassad’aircampaignonly.Theprojecthasbeenrenewedfortwomorecampaigns,
whichwillallowtheauthorstoconductadditionalobservationstostudyhowstakeholdersmaintain
thehybridcharacteristics.

Lastly,thepracticeofmeasurementmadebycitizenswithafleetofsensors,andthequestion
oftheusesofthisdata,raisetheneedtothinkaboutmethodsandmodelsofmetrologybasedona
fleetofuncertainandintermittentlyfunctioningsensors.Infact,withthisstudyoncitizenmetrology
andcommitments,weobservedthattheuseofsensorsisbasedonstrategiesthatwereinfluencedby
perceptionsoftheurbanenvironment,representationsofairpollution,andordinaryroutines.Tobe
abletostudythepracticesofcitizensassensors(Goodchild2007),wesuggestbroadeningthefocus
ofHumanComputerInteractions,withtheHumanEnvironmentInteractions,andSocialInteractions
(Goffman1974b).
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Figure 4. Examples of routines – traces produced by daily walks (left), by daily cycling paths (right)
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