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‘bstractW
=
qhis= paper= describes= an= lpen= fnnovation= case= study= within= the= buropean= proÅect= biiflq= J= bxperiential=
iiving=iab=for=fnternet=of=qhings=EfoqFK=fn=this=contextI=our=lab=aimed=at=coJcreating=green=services=with=a=
set= of= stakeholders= on=air= quality= and= noise= measurement=on=kice= `ôte= d’Azur= Ek`AF= territory= via= citizen=
sensingK=lur=obÅectives=dedicated=to=qransport=and=eealth=scenarios=areW==
=
· oaising= public= awareness= by= involving= citizens= in= collecting= environmental= data= and= creating= a=

community=of=empowered=citizensX==
· mroviding=solutions=that=can=reduce=the=environmental=impactX==
· Alerting=the=community=in=case=of=exceeding=the=thresholds=recommended=by=the=brK=
=
After=introducing=the=context=and=the=problemI=we=will =first=present=the=main=related=concepts=and=works=
before= starting= the= biiflq= proÅectK= qhenI= we= present= our= approach= for= coJcreating= with= citizen=
environmental=foqJbased=servicesI=which=is=based=on=an=euperiential=aesign=EuaF=processI=a=new=fdeation=
methodology=dedicated=to=foq=and=finally=our=rser=euperience=EruF=model=and=measurement=methodology=
related=to=jydreenpervices=portal=we=implementedK=_efore=concluding=about=jydreenpervices=in=order=to=
make=it=sustainable=on=the=chosen=qerritoryI=we=describe=the=main=outcomes=of=this=pilotI=both=issued=from=
the=ua=process=as=well=as=the=ru=measurementK==
=
KeywordsW
=
`itizen= pensingI= rser= bxperienceI= bxperiential= aesign= mrocessI= `oJcreationI= pervice= aesignI= fnternet= of=
qhings=EfoqFI=iiving=iabI=pmart=`itiesI=dreen=pervicesI=bnvironmentI=Air=nuality=
=
Introduction
=
qhis=paper=describes=an=lpen=innovation=case=study=
managed=by=the=Axfp=team=from=fnria=EhttpWLLwwwJ
sopKinriaKfrLaxisLF= within= the= f`q= rsage= iab=
Elabelled= by= bkoii= in= OMMS= and= located= in= the=
pouthJbast=of=cranceF=applied=to=the=coJcreation=of=

=
foqJbased=green=services=Ein=our=green=use=caseI=air=
quality= andLor= noiseF= within= the= buropean= cmT= f`q=
proÅect=named=biiflq=J=bxperiential=iiving=iab=for=
fnternet=of=qhings=EwwwKelliotOproÅectKeuFK=
= =
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“ontextW
=
bnvironmental= issue= is= emerging= as= central= in= the=
coming=yearsK=qhe=future=of=our=citiesI=in=burope=and=
around= the= worldI= are= inevitably= dependent= on= the=
way =we =will =be =able =to =reconcile =economicI =social =
and=environmental=sustainabilityK=
=
`oncerning= environmental= purposesI= the= strategy=
of=kice=is=supported=by=the=“bcoJ`ité”=label=given=to=
NP=sites=in=crance=by=the=crench=dovernment=to=new=
friendly= urban= planning= “bcoJ`ité”= of= the= futureK=
qhe=“bcoJ`ité=kice=`ôte=d’Azur=Ek`AF”=proÅect=is=a=
first=step=inserted=into=a=larger=proÅect=called=“bcoJ
sallée”K= bcoJsallée= is= a= “kational= fnterest=
lperation”= that= covers= around= NMIMMM= haK= ft= is=
designed =to =become =a =laboratory =for =sustainable =
developmentK= qhe= innovation= engine= of= the=
agglomeration= can= create= a= leverage= effect= on= the=
entire=territoryK=jain=issues=of=this=proÅect=areW=eigh=
tech= experimentsI= tellJbeingI= bcoJbuildingsI=
pustainable= mobilityI= bnergy= management= and=
katural= risksK= qhe= ambition= of= k`A= is= becoming=
ecoJreference =area =in =terms =of =sustainable =urban =
developmentK=
=
ProblemW
=
fn=this=contextI=the=crench=fnstitute=for=oesearch=in=
`omputer= pcience= and= Automation= EfnriaFI= as=
founding =member =of =f`q =rsage =iabI =with =the =
support= of= the= crench= thinkJtank= cing= and= pjb=
srild= aimed= at= coJcreating= “green”= servicesI= iKeK=
foq= based= services= for= air= quality= and= noise=
measurement= within= the= k`A= territory= of= the=
oiviera=`oastK=k`A=area=is=viewed=as=a=labLplatform=
ecosystem= for= coJcreatingI= exploringI= prototyping=
and= evaluating= sustainable= applications= in=
partnership= with= citizensI= education= and= research=
institutions= as= well= as= businessesK= = iet= us= remind=
the= importance= of= the= environment= field= in= kice=
areaK =fndeedI =the =`ity =of =kice =was =one =of =OQ =cities =
around =the =world =to =be =awarded =by =f_j =in =the =
frame= of= “pmarter= `ity= `hallenge”= grant= in= OMNNK=
qhis= challenge= aimed= to= contribute= to= the=
improvement= of= a= sustainable= growthK= cor= more=
information =about =the =assets =of =kice =areaI =see =
Epchaffers=C=alKI=OMNNX=cfob_Aii=OMNOFK=
=
fn=the=buropean=biiflq=proÅect=Epept=OMNM=–=gune=
OMNPFI =fnria =for =the =living =lab =f`q =rsage =iab =
coordinated=the=dreen=pervices=use=caseI=motivated=

by =the =importance =of =this =field =in =kiceK =lur =maÅor =
goals=were=the=followingW=
=
· oaising= public= awareness= by= involving= them= in=

the=collection=of=environmental=data=and=create=
a=community=of=empowered=citizensX=

· fnvolving=citizen=and=all=stakeholders=in=the=coJ
creation= of= green= services= based= on= foq= air=
quality=and=noise=sensorsX=

· cocusing= on= the= impact= of= environmental= data=
on= citizen= behaviours= for= transportation= and=
healthLwellbeing=routinesK=

=
RelatedWconceptsW
=
qhis=section=presents=the=main=relevant=concepts=or=
studies= related= to= “designing= user= experience= with=
living= labs”I= to= pervice= aesign= for= foqJbased=
services= and= for= dreen= pervicesI= before= deploying=
our=dreen=pervices=pilotK=
=
”esigningWUserW…xperienceWwithinW
LivingWLabsW
=
According= to= tilliam= jitchellI= professor= at= the=
jediaiab= and= pchool= of= Architecture= and= city=
planning =at =jfqI =a =iiving =iab =EiiF =represents =a =
userJcentric= research= methodology= for= sensingI=
prototypingI= validating= and= refining= complex=
solutions=in=multiple=and=evolving=real=life=contextsK=
ee= identified= several= noticeable= impacts= and=
benefitsI= such= as= the= integration= of= the= users= into=
the= development= process= for= ensuring= highly=
reliable= market= evaluationX= the= reduction= of=
technology =and =business =risksI =as =well =as =
decreasing= investment= needs= for= pjbI= microJ
organizations= and= startJupsI= since= they= can= share=
resources= without= mobilizing= so= much= venture=
capitalX=and=share=access=to=a=broader=base=of=ideasI=
especially=for=large=companiesK==
=
pince=OMMSI=the=ii=approach=was=gradually=applied=
within= br= proÅects= for= involving= all= stakeholdersI=
especially =users =and =also =policyJmakersI =at =the =
earlier=stage=of=oCaK=A=ii=is=often=defined=as=a=userJ
centred= open= innovation= ecosystem= integrating=
research= and= innovation= within= a= mublicJmrivateJ
meople= partnership= through= an= iterative= design=
processK= `urley= C= palmelin= EOMNPF= argue= that=
iivingJiabs= engage= users= in= open= regional=
innovation= ecosystems= representing= a= quadruple=
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helix= innovation= mode= beyond= traditional=
technology=driven=testbedsK==
=
A =ii =combines =the =ru =quality =in =coJcreatingI =
exploring =and =experimenting =with =users =a =
productLservice= with= the= capacity= to= capture=
previous= design= experiences= EArts= C= jarzanoI=
OMMPFK= ft= means= that= within= iisI= ru= covers= the=
entire= design= processK= cor= more= definitions= and=
concepts= related= to= designing= ru= with= living= labsI=
see=EmallotI=OMMVX=mallot=C=mawarI=OMNOFK=
=
–xperientialUöesignUdXöeUProcessU
=
According= to= brkinheimoJjennander= and= ArÅanne=
EOMNNFI= innovation= failure= has= reached= the= rate= of=
USB =due =to =the =lack =of =user =adoption =and =
understanding=of=users’=preferencesK=
=
thile= traditional= industrial= design= process= focuses=
mainly= on= product= conformance= with= needs= and=

requirements= specified= by= developersI= it= rarely=
involves= usersI= except= in= some= cases= as= observed=
subÅectsI= and= simply= ignores= users’= potential=
contribution=in=the=value=coJcreationK=
=
fn= contrastI= the= experiential= design= EuaF= processI=
formalised= during= the= biiflq= proÅectI= shifts= the=
priority= from= designing= product= features= towards=
coJcreating =value =with =users =in =order =to =ensure =a =
higher=rate=of=service=adoptionK=eoweverI=it=requires=
all= stakeholdersI= including= usersI= to= be= engaged=
along =the =design =process =Esee =qake =in =cigure =NF =for =
coJcreatingI= exploringI= experimenting= and=
evaluating=productLservice=scenarios=EmallotI=OMNOFK=
qhese=four=activities=are=intended=to=better=support=
the= identification= of= value= expected= by= users= EeKgK=
usabilityI=reliabilityI=affordabilityI=social=interactionI=
empathyI =funF =and =supporting =features =that =would =
convince =a =large =community =of =users =to =adopt =an =
innovative=foqJbased=productLserviceK=
==

=

cigure NK=fterative=aesign=mrocess=adapted=from=Emallot=OMMVFK=
=
qhe =ua =process =requires =focusing =on =designing =for =
value= that= is= iteratively= validated= by=
experimentation=and=ru=evaluation=until= it=reaches=
the= targeted= scoreK= eenceI= exploring= patterns= of=
usageI= capturing= emerging= people= behaviour= and=
evaluating=the=impact=on=service=adoption=become=a=
corner= stone= in= the= design= iterations= and=
refinementsK=qhe=intended=goal=is=to=raise=the=level=
of= productLservice= adoption= by= a= large= community=
of=usersK==

According =to =mallot =and =colleagues =EOMNPFI =the =ua =
process= is= an= iterative= process= Esee= cigure= OF= that=
links= together= the= four= activities= to= be= carried= out=
whatever=is=the=innovative=scenario=to=be=designedK=
ft= consists= toW= coJcreate= ideas= of= new= conceptsI=
artefacts=andLor=innovative=scenarios=as=sessions=of=
collective= creativity= involving= all= concerned=
stakeholders= and= especially= usersX= explore=
alternative= scenarios= in= setting= the= scene= through=
the= use= of= different= immersive= techniques= within= a=
live= environmentX= experiment= alternative= scenarios=
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in= prototyping= concrete= applicationLservices=
through=the=use=of=a=technological=platform=within=a=
realJlife= environmentX= evaluate= alternative=
scenarios=on=the=basis=of=metrics=for=measuring=both=
the=nuality=of=pervice=and=the=nuality=of=bxperience=
that =would =allow =assessing =the =degree =of =adoption =
by=usersK=
=
qhe= ua= process= is= correlated= to= jitchell’s= iiving=
iab= userJcentric= process= composed= of= research=
methodologies= for= sensingI= prototypingI= validating=
and= refining= complex= solutions= in= multiple= and=
evolving =real =life =contexts =Esee =cigure =OFK =fn =our =
viewI= “pensing”= leads= to= consider= simultaneously=
the= contextI= usersI= and= the= existing= and= emerging=

technologies= EeKgK= sensorsI= actuatorsF= for= coJ
creating= and= exploring= innovative= scenariosK=
“mrototyping”=means=to=concretise=alternatives=that=
allow= experimenting= them= with= users= in= real= life=
situationsK= “salidating”= is= the= outcome= of= the=
evaluation= of= the= experiments’= resultsK= cinally=
“oefining”=leads=to=the=identification=and=discussion=
with= all= stakeholders= of= potential= refinements= in=
order= to= prepare= the= next= iteration= until= it= reaches=
the=proper=level=of=user=adoptionK=qhe=main=goal=of=
the=iterative=ua=process=is=to=support=the=design=for=
value= that= is= continuously= evaluated= through= the=
ru=life=cycle=Eooto=et=alKI=OMNNFK=
=

=

cigure OK=qhe=fnteractive=kature=of=the=bxperimental=aesign=mrocess=
=
A =ii =combines =the =ru =quality =in =coJcreatingI =
exploring= and= experimenting= with= users= a=
productLservice= with= the= capacity= to= capture=
previous= design= experiences= EAarts= C= jarzanoI=
OMMPFK= ft= means= that= within= iisI= ru= covers= the=
entire= design= processK= A= recent= survey= among=
bkoii= iivings= iabs= EmallotI= hrawczyk= C= hivilehtoI=
OMNPF= reveals= that= rser= `oJcreation= and= rser=
bxperience= constitute= the= top= two= ii= practices= for=
engaging=users=in=the=oCa=processK=
=
UserU–xperienceUandUtheUUXUHolisticUModelUU
=
qhere= is= a= considerable= amount= of= publications=
dedicated= to= ru= EAlbenI= NVVSX= kormanI= NVVVX=
eassenzahl=et=alKI=OMMMX=oubinoff=OMMQW=pchrepp=et=
alKI= OMMSX= hankainenI= OMMOFK= qhere= are= many=
definitions =of =ruK =cor =more =detailsI =see =pcapin =and =
alK =EOMNOF =and =mallot =and =mawar =EOMNOFI =as =well =as =
the= standardised= one= from= fpl= VOQNJONM= EOMMVFW=
?rser =bxperience =is =a =personDs =perceptions =and =
responses= that= result= from= the= use= or= anticipated=
use =of =a =productI =system =or =service?K = =qhe =fpl =

description= presents= ru= as= “all= usersD= emotionsI=
beliefsI= preferencesI= perceptionsI= physical= and=
psychological= responsesI= behaviours= and=
accomplishments= that= occur= beforeI= during= and=
after=the=use=of=productI=system=or=service”K=ft=also=
mentions= that= the= type= of= productLsystemLserviceI=
user =profile =and =the =context =of =use =are =factors =that =
influence =ruK =jore =recentlyI =pcapin =et =al =EOMNOF =
reported= on= the= positive= side= that= ru= has= become=
very =popular =but =on =the =negative =side =ru =has =
several =meaningsI =with =a =varying =and =complex =
coverage =of =topics =and =issuesI =and =according =to =
homulainen=EOMMUF= is=very=subÅective=and=versatile=
by =natureK =ooto =and =his =colleagues =EootoI =OMMUX =
ooto=and=alI=OMNNF= introduce=the=notion=of=episodicI=
momentary=and=cumulative=ru=Eas=shown=in=cigure=
UF=related=to=the=time=spans=of=ru=measuresK=
=
_ased=on=a=literature=review=and=study=on=ru=typesI=
conceptsI=elements=and=their=properties=carried=out=
during= the= biiflq= proÅectI= a= holistic= model= Emallot=
C=mawarI=OMNOF=has=been=created=in=order=to=provide=
a= global= ru= model= that= could= be= instantiated=
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whatever =is =the =use =case =domainK = =After =
instantiations= and= experimentations= in= various= use=
cases=within=the=biiflq=proÅectI=the=refined=version=
of =the =ru =model =includes =NM =experience =typesI =NU =

elements =and =QM =properties =as =shown =in =cigure =PK =
qhis =model =was =used =for =analysing =the =user =
experience= of= jydreenpervices= Esee= qake= in= qable=
QKF==

=

cigure PK=A=eolistic=siew=of=rser=bxperience=bxtracted=from=Emallot=C=mawarI=OMNOFK=
=
According= to= the= three= perspectives= E_ifulco= and=
pantoroI= OMMRFI= three= categories= of= experience=
types= were= identified= Emallot= C= mawarI= OMNOFI=
namelyW= hnowledge= EsensorialI= perceptualI=
cognitive= and= reciprocal= aspectsFI= pocial=
EinterpersonalI= empathical=and=emotional=aspectsFI=
and=_usiness= EtechnologicalI= economicalI= legal=and=
ethical=aspectsFK=qhe=names=given=to=all=experience=
types =are =voluntarily =based =on =convenience =for =
practical= simplicity= and= understanding= rather= than=
deep=scientific=foundationK=
=
IoTjbasedWServiceW”esignW
=
lver= the= past= decadeI= two= wellJknown= types= of=
service=design=techniques=for=getting=insight=people’=
lives =have =become =popular =and =efficient =for =coJ
creation=with=usersW=the=generative=techniques=Esay=
and =makeF =and =the =bodystorming =ones =EdoFK =iet =us =
describe= briefly= these= two= types= of= techniquesI=
issued=from=Ekegri=and=alKI=OMNOFK==
=

`ultural=probes=Eor=design=probesF=is=a=technique=for=
idea=generationI=inspirationI=values=and=dreams=in=a=
design =processK =ft =was =initially =developed =by =daver =
and =colleagues =ENVVVF =and =serves =as =a =means =of =
gathering= inspirational= data= from= people= in= a= wide=
variety =of =proÅectsK =qhe =idea =of =using =probes =or =
artefacts=in=the=coJcreation=process=is=that=this=kind=
of=technique=enhances=the=communication=between=
designers =and =users =as =well =as =it =offers=
opportunities= for= further= explorationK= huznetsov=
and= maulos= EOMNMF= presented= a= research= where=
various=stakeholders=EstudentsI=parentsI=homelessF=
were= invited= to=place=environmental=sensor= probes=
in =the =public =space =and =to =take =pictures =of =the =
placement= during= one= weekK= After= the= experimentI=
an =interview =was =organized =and =the =pictures =were =
gathered=by=the=researchersK=
=
_odystorming =is =not =something =newK =ft =is =an =
approach= allowing= the= generation= of= unexpected=
ideas= that= might= not= be= realized= by= a= traditional=
brainstorming= for= example= Etalking= or= sketchingFK=
_odystorming =can =be =defined =as =a =type =of =
participatory= method= for= demonstrating= concepts=
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with= a= physical= approachK= fdeas= are= developed=
through=actingK=qhusI=unlike=brainstorming= it=is=not=
Åust=a=written= ideaI= and= is=often=a= technique=that=is=
used=in=the=early=stages=of=interactive=designK=fn=the=
service= design= domain= both= improvisation= EinclK=
brainstormingF=and=roleJplaying=have=been=used=for=
fostering= innovation= and= highlighting= user= needs=
since= decades= as= highlighted= by= jedeler= and=
jagerko= EOMNMFK= ft= builds= upon= the= notion= of=
?bodystorming?= coined= by= pimasarian= EOMMPFI=
whereby= participants= not= only= proÅect= themselves=
Eat =a =rational =and =controlled =level =as =they =could =do =
while=reading=a=usage=scenarioF=in=an=given=role=but=
do=enact=as=the=character=they=playI=therefore=live=a=
deeper= experiential= learning= and= go= through=
another =cognitive =process =as =well =as =group =
processesK=
=
cor =biiflq =purposesI =f`q =rsage =iab =researchers =
developed=two=new=fdeation=methods=Edenfoq=and=
Aloha> =Ekegri =and =alKI =OMNOF =that =have =been =tested =
in=oCa=context=before=being=applied=during=the=coJ
creation=workshops=Esee=pection=lur=ApproachFK=
=
“itizenWSensingWcWGreenWServicesW
=
According =to =our =goal =of =involving =users =in =the =coJ
creation=and=exploration=steps=of=the=ua=process=for=
green=servicesI=some=previous=work=related=to=smart=
citizen= environmental= sensors= and= citizen= sensing=
for= environmental= purposes= were= identified= before=
starting= the= biiflq= proÅect= in= OMNM= and= reported=
belowK= lur=obÅective= is=to=build=awareness=through=
the =act =of =monitoring =and =also =to =develop =a =user =
communityK==
=
iet= us= start=with= noise= that= is= a=serious= problem=in=
many= cities= and= the= research= proÅect= koiseqube=
started= in= OMMU= at= the= pony= `omputer= pcience=
iaboratory= in= maris= in= collaboration= with= sriÅe=
rniversiteit= _russel= Esr_FK= koiseqube=
EwwwKnoisetubeKnetF=was=created=with=the=purpose=
of= turning= smartphones= into= mobile= noise= level=
metersK=qhe=application=allows=citizen=to=participate=
in= the= collective= noise= mapping= of= their= cityK=
koiseqube= has= three= featuresW= measure= noiseI=
localize =it =and =tag =itK =qags =include =the =level =of =
annoyance =and =the =source =of =soundI =such =as =an =
airplaneK=qhe=collected=data=is=wirelessly=sent=to=the=
koiseqube =server =in =real =timeK =lnce =the =data =has =
been=uploaded= to= koiseqube’s= teb=siteI= users=can=
check=their=sound=traÅectory=on=doogle=japsK==

`oncerning= air= quality= and= citizen= sensingI= let= us=
cite= three= proÅects= for= illustrationsK= cirst= mreJ
emptive= jediaŁs= Afo= proÅect= EwwwKpmJairKnetF=
which= is= a= publicI= social= experiment= launched= in=
OMMS= and= inviting= people= to= use= air= monitoring=
devices= in= their= urban= environmentI= to= collect=data=
and= see= pollutant= levels= in= their= current= locations=
and= simultaneously= view= measurements= from= the=
other=devices=in=the=networkK=pecondly=in=OMMV=the=
crench= thinkJtank= cing= with= its= partners=
experimented= in= maris= a= green= watch= with= its= `ity=
pulse=platformK=qhe=dreen=tatch=proÅect=was=based=
on =similar =experiences =carried =out =in =iondonI =kew =
vork =and =pan =cranciscoW =the =watch =communicated =
its=measurement’s=data=via=the=mobile=phone=of=the=
user=to=a=common=platform=either= in=real=time=or=at=
night= for= synchronisationK= qhirdly= matchube= has=
launched =a =device =called =“the =air =quality =egg” =EcfK =
httpWLLairqualityeggKwikispacesKcomLAirnualitybgg
F= sensing= nitrogen= dioxide= and= carbon= monoxideI=
which= has= built= a=community= of= interest=around=air=
quality= and= the= construction= of= independent=
collective= infrastructuresK= qhe= Air= nuality= bgg=
community =was =born =out =of =groups =from =the =
fnternet =of =qhings =jeetups =in =kew =vork =`ity =and =
AmsterdamK=qhe=bgg=base=station=has=the=ability=to=
convey= information= through= a= coloured= light= and=
also=has=a=button=for=user=feedbackK=qhe=outdoor=air=
quality= data= is= sent= in= realJtime= to= matchubeI= an=
open =data =serviceI =which =both =stores =and =provides =
free=access=to=the=dataK=
=
sarious= smart= pollution= devices= have= been=
proposedK= ketatmo= EwwwKnetatmoKcomF= proposes=
smart= connected= weather= and= `MO= citizen= sensors=
and=services=on=smartphonesLtablets=Ewith=weather=
maps= on= the= worldFK= Azimut= jonitoring=
EwwwKazimutJmonitoringKcomF= specialist= in= air=
qualityLnoise= urban= monitoring= proposes= also=
smart=citizenLcity=sensors=Eoutdoor=and=indoorF=and=
servicesK=ptudents=from=`arnegie=jellon=rniversity=
have= proposed= lowJcost= giant= air= quality= balloons=
EhttpWLLwwwKinstructablesKcomLidLAirJqualityJ
balloonsLF= which= react= to= surrounding= air= qualityW=
inside=each=balloon=there=are=a=triJcolored=iba=and=
an =air =quality =sensor =turning =greenI =yellow =or =red =
based=on=lowI=average=or=high=valuesK=
=
cinally=we=can=cite=a=recent=buropean=oesearch=Ebo`=
OMNPJOMNTF= proÅect= called= “`itizen= pense”=
EwwwKcitizensenseKnetFI= based=on= a= crowdsourcing=
application= which= is= a= crowdsourcing= which=
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proposes=some=cases=under=progressI=such=as=urban=
sensing=and=air=walkK=
=
bven= if= some= of= these= green= services= are= based= on=
citizen= sensing= and= on= manufacturing= low= cost=
sensors=by=citizens=with=a=aoJftJvourself=approachI=
no =work =has =been =found =at =the =beginning =of =the =
biiflq =proÅect =related =to =the =ru =design =and =
measurement= of= green= foqJbased= services= within=
living=labsK=
=
OurW‘pproachWforW“ojcreatingW
GreenWServicesW
=
=fn =this =sectionI =we =first =present =aF =the =ua =process =
we= have= been= followed= for= coJcreating= green=
services= with= citizenI= bF= the= fdeation= methodology=
we= adopted= for= coJcreating= foqJbased= green=

services= and= finally= cF= the= ru= model= elaborated=
based= on= the= holistic= ru= model= and= the=
methodology= used= for= measuring= ru= of=
jydreenpervices= and= finally= the= citizen=
environmental=data=platform=we=implementedK==
=
TheWX”WProcessWW
=
qhe =ua =process =in =the =dreen =pervices =use =case =
followed=the=four=steps=as=presented=in=cigure=N=and=
illustrated= in= cigure= Q= for= our= two= scenarios=
conducted =in =an =iterative =wayK =te =used =a =
participative=approach=from=the=ideation=to=the=testK=
fndicators= of= the= hnowledgeI= pocial= and= _usiness=
dimensions=are=computed=for=ru=analysis=andI=more=
generallyI=for=the=service=refinementK=
=

 

cigure QK=bxperential=aesign=mrocess=aeployed=for=dreen=pervices=rse=`ase=
=
lur =use =case =is =grounded =on =an =original =
methodology= combining= participatory= design=
methods =for =the =whole =process =EfaceJtoJface =and =
online =focus =groupsFI =diary =studies =for =foq =
experience= analysis= and= a= quantitative= and=

qualitative= approach= for= jydreenpervices= ru=
measurementK=qhis=process=has=involved=almost=RM=
active= participants= in= the= various= workshops= or=
experiments=as=shown=in=qable=NW=

 =
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qable NK=marticipants=fnvolved=

=
cor=coJcreationLexploration=stepsI=we=organised=for=
each=scenario=Ejobility=and=eealthLtell=beingF=two=
workshops =with =the =use =of =an =fdeaptreamJbased =
tool =for =sharing =ideas =between =each =workshopK =cor =
each= scenarioI= we= applied= our= fdeation=
methodology=elaborated=within=the=biiflq=proÅect=
and=described=laterK==
=
cor= the= experimentationLevaluation= stepsI= due= to=
important= delays= in= manufacturing= the= second=
version =of =the =green =watchI =we =organised =a =fake =
green =watch =diary =study =with =U =citizens =which =was =
very= fruitful= about= their= contexts= of= use= and= their=
interests=in=terms=of=pollutantsK=fn=parallel=based=on=
the=output=of= the=previous= stepsI=jydreenpervices=
platform= has= been= developedI= tested= with= citizens=
and =improved =via =user =feedbacksK =qhe =aim =of =the =
last =experiments =is =to =assess =the =ru =and =
experiential= learning= related= to= jydreeenpervicesX=
this= includes=experience=related=to=the=foq=devicesI=
to =the =measures =and =services =as =well =as =air =quality =
awareness=and=behaviour=changes=monitoringK==
=
qwo=experiments=have=been=carried=out=in=cebruary=
and= in= gune= OMNPI= with= the= aim= to= test= the=
jydreenpervices =platform =by =two =types =of =user =
profiles= Edata= consumers= and= data= producersF= and=
to =measure =ruK =aata =from =pollution =sensors =were =
recovered= and= fuelled= in= the= maps= of=
jydreenpervices=platform=developed=in=the=proÅectK=
auring= the= experiments= participants= were= asked= to=
fulfil= various= questionnaires= in= a= longitudinal= study=
to= evaluate= their= awareness= of= air= qualityI= their=
experience= with= the= services= provided= by= the=

platform =EalertsI =forumF =and =the =user =change =
behaviour= on= air= qualityK= qhe= involvement= of= users=
during= the= experiments= was= constant= and= the=
overall=level=of=satisfaction=was=highK=
=
PropositionWofWanWIdeationWMethodologyWW
=
cor= supporting= the= coJcreationLexploration= stepsI=
f`q= rsage= lab= researchers= proposed= an= fdeation=
methodology= Ekegri= and= alI= OMNOF= elaborated=
during=the=biiflq=proÅectW=it= relies=on=the=coupling=
of= two= fdeation= methods= EdenfoqI= Aloha>F= and= the=
use= of= an= open= source= collaborative= idea=
management= tool= Efdeaptream= from=
httpWLLwwwKgiOmoKorgLFK= qhis= methodology= has=
been=applied=for=two=scenarios=jobility=and=eealth=
C=tell=_eingI=during=workshops=where=participants=
were=invited=to=imagine=a=green=serviceK==
=
tith= denfoqI= participants= were= invited= to= use=
probes= during= two= weeks= and= think= about= the=
sensors= position= and= they= would= therefore= have=
access =to =the =types =of =measuresK =qhey =were =
supposed =to =place =the =probes =and =take =a =picture =
Esee=cigure=RFK=qhe=second=method=called=Aloha>=is=a=
role= play= with= three= steps= EcastingI= meetingI=
playingFI= where= participants= after= selecting= a= role=
Epersona=or=obÅectF=met=the=othersI=built =a=scenario=
and=played= itK=After=an=initial=surprise=effect=caused=
by =the =playful =aspect =of =the =Aloha> =methodI =
participants= tend= to= choose= cards= representing=
persona= rather= than= those= with= intelligent= obÅects=
Esee=cigure=SFK=

=

cigure RK=denfoq=jethod=–=cake=pensors=with=fndications=of=tished=Actions=
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cigure SK=Aloea>=–=aesigners=bnacting=foq=dreen=pervice=pcenarios=during=the=eealth=torkshop=
=
fn= supportI= there= was= a= customized= fdeaptreamJ
based= platform= Ewith= gamificationF= dedicated= to=
sharing= ideasK= qhe= photos= from= denfoq= and= the=
scenarios =from =Aloha> =were =put =online =in =order =to =

allow= exchanges= between= the= workshops= and=
enhance= the= development= of= the= ideas= Esee= cigure=
TFK

cigure TK=pharing=fdeas=with=a=damified=fdeastreamJbased=qool=
=
qhe= most= reported= benefit= of= our= denfoq= method=
was= that= it= increased= the= awareness= about= air=
quality=and=noiseI=in=a=permanent=mannerK=ft=is=very=
relevant =since =one =of =the =aims =of =the =use =case =was =
behaviour= change= and= so= on= awareness= about=
environmental= issueK= pome= questions= were= raised=
permanently =such =asW =“how =can =f =put =a =sensor =
there?I=how=can=f=measure=that?”=fn=relation=to=thisI=
there= is= the= social= aspect= of= the= methodK= fndeedI=
their= families=or=strangers=asked=participants=about=
the= signification= of= the= cubesK= qhereforeI= the=
awareness=from=individual=became=collectiveK=
=
Aloha>= is= rooted= in= the= bodystorming= and= its=
originality= is= that= participants= have= the= possibility=
to=play=not=only=persona=but=intelligent=obÅects=tooK=
denfoq =allows =participants =to =explore =the =say =and =
make=dimensions=and=its=originality=lies=in=the=use=of=
a=diary=and=the=collaborative=platform=dedicated=to=
ideas= sharing= Ea= customized= fdeaptream= based=
platformFK= cinally= the= novelty= on= the= approach=
developed= here= is= in= coupling= two= methodsI=
maximizing=with=multiple=supports=and=experiences=

the=creativity=of=the=groupI=but=also=in=approaching=
the= fnternet= of= qhings= along= the= three= experiential=
dimensionsW=sayI=make=and=doK=
=
OurWUXWMeasurementWMethodologyW
=
fn =accordance =with =the =overall =obÅective =of =
jydreenpervicesI= our= ru= measurement=
methodology= focused= on= the= level= of=
awarenessLexperiential= learning= raised= after= usage=
of= jydreenpervices= Eawareness= pollutionI=
awareness= of= citizen= dissemination= and= change= of=
behavioursFI =the =ease =of =use =and =diffusion =aspects =
Eas=being=a=tool=provided=to=the=citizenFKqwo=obÅects=
of= the= learning= were= consideredW= foq= via=
jydreenpervices= portal= and= Air= qualityK= te= used=
differential=between=a=preJprofile=and=postJprofileK==
=
lur =ru =approach =in =the =context =of =biiflq =proÅect =
Esee=pection=R=in=qiemann=and=alK=OMNPF=relies=on=the=
following=six=stepsW=
=
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ptep NW= pelect =an =ru =modelW =in =our =context =we =
instantiated=the=ru=holistic=model=Esee=cigure=PF=for=
our= service= iKeK= we= selected= potential= ru= elements=
and= propertiesK= qo= address= our= overall= obÅective=
according=to=the=hI=p=and=_=dimensionsI=twelve=ru=
properties= have= been= selected= to= describe= the= user=
experience=Esee=the=first=three=columns=of=qable=QFW=
=
· h= dimensionW =our =main =goals =were =to =increase =

awareness= on= foq= paradigm= and= update=
knowledge= on= the= impact=of= air= quality= in= daily=
livesK= ppecifically= the= “cognitive”= elements=
have= been= selected= iKeK= learning= and=
understanding= about= behaviour= changeW=
`ognitive=Artefacts=and=pensing=Affordances=X==

· p=dimensionW=our=main=goals=were=to=foster=user=
involvement= in= air= quality= measurement= and=
encouraging= information= sharingK= ppecifically=
the= “reciprocal”= elements= for= the= usage= of= the=
foq =based =system =as =a =persuasive =and =

dissemination= tool= have= been= selected= iKeK=
creating= an= interest= about= air= quality= and=
pollution= in= the= community= of= users= Ecollective=
intelligenceFX=

· B= dimensionW =our =aim =was =mainly =to =provide =
robustI= easyJtoJuse= and= engaging= green=
services= and= to= change= citizen= behaviour=
towards =a =more =sustainable =lifestyleK =_ =
elements= for= the= technological= functionality=
and= ease= of= use= have= been= selectedI= iKeK= the=
solution= should= be= user= friendly= Ebrgonomic=
nualityF=and=providing=reliable=data=EoeliabilityF=
taking=care=of=personal=data=Eaata=protectionFK=

=
ptep OW =`larify =the =types =of =ru =and =the =time =spans =
you =choose =for =measuring =ru =properties =and =
elementsX= indeed= ru= measures= could= either= be=
cumulativeI= episodic= or= momentary= as= shown= in=
qake=in=cigure=UK=

 
qable OK=ru=types=and=targets=assessed=via=online=questionnaires=
=

=

cigure UK=qime=ppansW=qypes=of=ru=EleftF=from=Eooto=et=al=OMNNF=–=ErightF=from=jydreenpervices=
=
=
 =
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ptep  PW= aefine= relevant= questions= andLor= data= for=
indicator= computationK= eeterogeneous= data= have=
been=selectedW=
=
· cive= questionnaires= have= been= usedK= rser=

experience= and= behaviour= changes= were=
assessed=via=one=user=profile=questionnaire=and=
Q=types=of=online=questionnairesW=
J qhe= rser= mrofiling= questionnaire=

EnprofilingF=used=to=recruit=our=participants=
for= the= coJcreation= workshops= has= been=
used= also= for= the= experimentsK= ft= includes=
SR= questions= about= several= themesW=
iifestyleX= marticipants= and= pustainable=
aevelopmentX= marticipants= and= f`q’sX=
marticipants= and= respiratory= diseasesX=
dreen=pervicesX=mersonal=detailsK=

J lne= online= contextual= questionnaire= EnPF=
triggered= at= most= twice= a= day= and= sent= to=
the= participant= by= pjp= for= an= immediate=
answerK= puch= a= questionnaire= aims= at=
gathering= data= on= the= participant=
experience=of=the=air=pollutionK=

J qwo= online= recurrent= questionnaires= EnNKN=
and =nNKOFI =triggered =every =Q =days =in =order =
to =measure =change =in =behaviour =and =
opinionX=

J qwo= online= one= shot= cumulative=
questionnaires=at=mid=EnOF=and=end=EnQF=of=
the= experiment= Ein= order= to= gather= the=
holistic= ru= and= prepare= the= interviewK=
Attitude= changes= were= also= assessed= by=
measuring= the= preLpost= experimentation=
deltaX=

· iogsW= iogs= of= jydreenpervicesI= iogs= from=
gamified =forumI =`ontents =of =the =forumI =foq =
data=Emore=than=Q=millions=of=measuresFX=

· lne=individual=fnterview=in=order=to=debrief=and=
qualify= the= data= held= at= the= end= of= the=
experimentationK=

=
te=summarize=in=qable=P=the=various=types=of=data=
used=for=each=propertyK=
=
qable PK= qypes =of =̀ ollected =aata =for =our =NO =ru =
mroperties

qo= illustrate= indicator= computationI= we= choose=
Attractiveness= EpRKNFW= to= compute= itI= we= use= the=
user=answers=to=two=indirect=questions=EqT=and=qVF=
from =questionnaire =nQ =and =data =from =
jydreenpervices=logsK=
=
· qTW= tould= you= recommend= the= portal= to= your=

friends?=
· qVW= eave= you= recommended= jydreenpervices=

to=your=friends=L=acquaintances?=
=
ptep QW=aefine=ru=indicators=and=their=weighting=for=
each= ru= propertiesLelements= computation= EcfK=
qable=QF=based=on=selected=raw=dataK=bach=property=
of =the =holistic =model =was =assessed =by =one =or =more =
dedicated= questions= andLor= usage= data= ElogsI= data=
inputs=in=the=forumI=etcFK=
=
qable =Q =reports =the =mapping =between =our =
instantiated=ru=model=for=jydreenpervices=and=the=
elaborated=indicators=for=the=mapping=and=the=data=
used=to=compute=themK=
=
ptep RW=aefine=the=ru=metrics=for=ru=indicators=and=
rules= linking= ru= indicators= and= ru= properties= and=
elementsK= qo= address= h= dimensionI= we= used=
_loom’s= taxonomy= E_loom= et= alKI= NVTPF= for=
supporting=usK=
=
_elow= we= illustrate= with= three= examples= of= such=
rules=for=dreen=pervicesW==
=
`ognitive= artefact= EhPKOF= is= evaluated= by= merging=
four=questions=and==portal=data=logW=the=capacity=of=
the =user =to =remember =the =last =value =seen =on =the =
jydreenpervices= portalI= their= perception= of=
behaviour= changeI= the= comparison= made= between=
data=provided=by=the=jdp=portal=and=other=sources=
and=the=usage=of=the=downloading=functionalityK=
=
J ff=B=users=able=to=selfJassess=their=environment=

are=Y=OMB=then=`ognitive=artefact=is=lowX=
J ff=B=users=able=to=selfJassess=their=environment=

is= [= OMB= and= YQMB= then= `ognitive= artefact= is=
mediumX=

J ff=B=users=able=to=selfJassess=their=environment=
are=[=QMB=then=`ognitive=artefact=is=highK=

=
pocial=networking=and=openness=EpNKNF=is=calculated=
merging =one =question =and =the =data =logW =by =
measuring =the =activities =iKeK =the =level =of =use =and =
merging= the=usage= logI= the=aim= is=to=determine=the=
utility=of=the=forum=for=sharing=informationK==
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J ff =B =users =inactive =[ =α= then= pocial= networking=
and=openness=is=lowX=

J ff=B=users=proactive=[Z=β=the=pocial=networking=
and=openness=is=highX=

J jedium=for=the=restK=
=
eere=α=Z=VMB=and=β=Z=OB=were=chosen=based=on=the=
common=rule==
EhttpWLLenKwikipediaKorgLwikiLNBOR_ruleFK=
=
rsefulness= E_QKNF= is= calculated= by= aggregating= the=
analysis= of= three= questions= related= to= a= change= of=
behaviours= during= andLor= after= the= experiment= in=
terms=ofW= transportationI= aerationI=outgoingI= sportI=
aeration= or= othersK= qhis= is= obtained= with= one=
method =from =cocusiab =EOMNPF =by =clustering =users =
based= on= their= answers= related= to= their= behaviours=
of =the =diary =study =at =every =two =days =and =analysing =

change =in =terms =of =clustersK =fnterviews =help =us =to =
better=understand=the=behaviour=changeK=
=
J ff =B =users =declaring =a =change =of =behaviour =[ =

RB==then=high=
J ff =B =users =declaring =a =change =of =behaviour =Y =

RB==and=[=NB=then=medium=ff=B=users=declaring=
a=change=of=behaviour=Y=NB=then=low=

=
ptep  SW =`ollect =and =preJprocess =experimental =and =
log= data= for= ru= indicators= computation= inside= the=
living= labK= mollution= context= for= each= participant= is=
computed= via= advanced= data= stream= mining=
methods =from =Axfp =software =of =cocusiab =platform =
EfocuslabKinriaKfrF =as =well =as =its =usage =of =
jydreenpervices=in=order=to=ponder=some=values=of=
ru=indicators=and=finally=ru=measuresK=
=

=
qable QK=aata=–=ru=fndicators=japping=for=the=bxperimentation=
=

=
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qhe= originality= of= our= ru= measurement=
methodology=is=based=on=the=use=of=heterogeneous=
dataI= on=the= identification= of= relevant= indicators=as=
aggregatedLcomputed=variables=based=on=advanced=
data= mining= methods= EcocusiabI= OMNPF= and= finally=
the=definition=of=ru=rules=linking=ru=properties=and=
ru=indicatorsK=
=
ResultsWWW
=
fn= this= section= we= describe= the= three= main= results=
obtained=during=our=dreen=pervices=use=caseK=
=
…xplorationW–W“ojcreationW
=
fn= order= to= introduce= the= processI= several=
presentations=were=done=concerning=either=foq=and=
noiseLpollution= or= foq= and= healthLwell= being=
solutionsK= qhen= a= few= exploratory= sessions= were=
organized=EAir=macaI=dreen=tatch=vNI=kice=Air=mockJ
upF=using=think=aloud=and=verbal=analysisK=
=
fn =order =to =improve =the =analysis =all =the =workshops =
were=video=recorded=allowing=the=ii=researchers=to=
analyse=the=workshops=using=both=video=transcripts=

Everbal= analysis= and= restitution= of= participants’=
ideasF=and=video=analysis=Ebody=languageFK=
=
qhe= attitude= of= participants= towards= the= two=
fdeation= methods= was= globally= positive= even= if=
unexpected= –= especially= in= the= case= of= wellJbeing=
professionalsK =cor =more =details =on =the =used =
methodsI=see=Ekegri=and=alKI=OMNOFK=
=
After=a=run=of=both=Aloha>=and=denfoq=methods=the=
ideas= were= listed= and= participants= have= to= vote= for=
their =favourite =oneI =in =order =to =work =on =the =
development=of=a=usage=scenarioK=At=the=end=of=the=
mobility =workshop =a =list =of =four =ideas =of =green =
services=based=on=foq=emergedI=but=the=elaboration=
of =the =usage =scenario =fails =because =of =a =lack =of =
collective= implicationK= eoweverI= in= the= health=
workshop=only=two=ideas=of=green=services=based=on=
foq=have=been=developedI=but=in=the=last=workshop=
participants= went= further= in= the= coJcreation=
processK =fndeedI =the =transcripts =of =de =first =
workshop=allowed=the=ii=researchers=to=establish=a=
usage=scenario=using=a=dedicated=tool=as=illustrated=
in=the=cigure=V=belowK=

=

cigure VK=mart=of=the=rsage=pcenario=in=eealth=Epeople=with=respiratory=problemsFK=
=
fn=the=last=meetingI=after=reading=the=usage=
scenarioI=participants=went=further=prototyping=an=
intelligent=obÅect=as=shown=in=the=qake=in=cigure=NMK=

=

=

cigure NMK=caceJtoJface=torkshop=mroductions=Esmart=indoor=air=quality=obÅectI=smart=key=holderF=
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MyGreenServicesiWaWPollutionW“itizenW
”ataWPlatformW
=
f`q= rsage= iab= researchers= based= on= the=
citizenLprofessionals= productions= during= the= coJ
creationLexploration= steps= implemented= an=
environmental= data= platform= called=
jydreenpervices= EjdpF= and= based= on= citizen=
sensing =in =order =to =raise =public =awareness =and =to =
create= a= community= of= empowered= citizensK= iet= us=
note =that =in =biiflq =proÅect =proposalI =our =use =case =
should= involve= outdoor= environmental= sensors=
EozoneI= nitrogen= dioxideI= microJparticlesF= and= two=
scenarios= mobility= and= healthLwell= beingK= poI= even=
if=within=the=different=workshopsI=monitoring=indoor=
air= quality= seems= to= be= more= for= participants= than=
outdoor= air= quality= and= also= other= pollutants= such=
as=pollen=in=our=kice=region=seems=to=be=requestedI=
we= maintainI= due= to= some= biiflq= constraints=
Eproposal= contentI= budgetFI= to= address= outdoor= air=
quality=monitoring=by=citizen=sensingK==
=
jydreenpervices= EmygreenservicesKinriaKfrF= offers=
various= green= services= such= as= the= visualization= of=
environmental= data= collected= by= citizenI= the= alert=
servicesI=the=ability=to=download=dataI=the=forum=for=
sharing= ideas= and= best= practices= in= terms= of= ecoJ
responsible= behavioursK= A= pollutionJalert= service=
has= been= created= considering= two= points= of= viewW=
the= first= one= consists= of= localising= a= person= and=
indicating= via= email= or= text= message= the= passage=
through=a=polluted=areaK=qhe=second=one=allows=the=

user=to=define=an=area=to=follow=and=the=user=will=be=
advised =of =pollution =alerts =for =the =area =by =email =or =
text= messageK= mrivacy= protection= inside=
jydreenpervices=has=been=taken=into=account=with=
various= features= such= as= user= authentication= with=
`Amq`eA= and= email= validationsI= ppi= certificateI=
two =separate =data =bases =for =sensors =and =for =users =
and=portal=logsI=and=a=loan=agreement=for=sensorsK=
=
qhe=foq=set=up=includes=both=citizen=mobile=C=fixed=
sensors= and=one=equipped= jfA=city= electric= vehicle=
related= to= pollution= measuresK= qhe= collected= foq=
data =and =green =services =are =accessible =to =
citizenLprofessionals= on= a= community= open= data=
portal= Esee= cigure= NOF= called= jydreenpervices=
EmygreenservicesKinriaKfr= with= free= registrationFK=
qwo =types =of =users =are =managedW =data =consumers =
and =data =providers =Ethose =who =got =an =
environmental=sensor=for=data=collectionFK==
=
qwo =types =of =citizen =sensors =Esee =cigure =NNF =are =
usedW==
- jobile= sensor= with= user= documentation= and=

information= on= the= pollutants= Eozone= MPI=
nitrogen =dioxide =klOI =noiseF =could =be =used =on =
bikesI=carsI=or=weighted=by=pedestriansX==

- cixed= sensors= with= user= documentation= and=
information= on= the= pollutants= Edust= or= microJ
particles= mjNMFW= these=sensors=should=be= used=
on=balconies=being=well=exposed=to=the=sunK==

=

cigure NNK=cixed=and=jobile=`itizen=Air=nualityL=koise=pensors=
=

cigure NOK=jydreenpervices=“`itizen=jeasures”=mageK=
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=A=first=added=value=of=`itizen=mroduction=is=the=user=
feedback= on= the= first= version= of= jydreenpervices=
and= on= each= user= guide= elaborated= of= our= three=
types=of=citizen=sensorsK=rser=feedback=helped=us=to=
improve =the =service =and =to =create =new =services =in =
the= second= versionW= more= access= to= all= sensorsI=
pollution= synthesis= by= quarterLtimeJperiodI=

improvement= of= mobile= sensors= tracks= inside=
jydreenpervices= mapsI= etcK= qhe= second=
experiment=confirms=ru=results=obtained=during=the=
first= experiment= and= most= of= ru= indicators= values=
are= better= with= the= second= version= of=
jydreenpervices=improved=with=user=feedback=Esee=
cigure=NRFK=

cigure NPK=jydreenpervices=aashboard=
=
=mroducers=had=an=foq=device=Efixed=for=mjNMW=mollux=
– =and =Axfp_ox =Ebased =on =ArduinoF =in =the =second =
experimentation =– =or =mobile =for =lP =and =klOW =
AzimutF= and= their= task= was= to= charge= the= device=
regularly= to= ensure= proper= operation= of= the= device=
and=fill=out=questionnaires= as= part=of=a= longitudinal=
studyK =`onsumers =should =consult =data =on =
jydreenpervices= portal= while= responding= to=
questionnairesK=

A= second= added= value= of= `itizen= mroduction= is= the=
generation=of=a=pollution=database=from=mobile=and=
fixed= foq= sensors= with= around= Q= million= pollution=
measures =through =the =f`q =rsage =iabI =and =also =
other= valuable= user= contributions= Eusage= scenarios=
and= ideas= during= the= workshopsI= posts= on= the=
forumFK=

cigure NQK=jydreenpervices=“damified=forum”=mage=
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UserW…xperienceWW
=
qhe= two= experiments= related= to= jydreenpervices=
indicated= very= similar= good= qualitative= results= in=
terms =of =ru =properties =Ehigh =and =mediumF =with =

better= quantitative= results= for= the= second=
experiment =Eas =shown =in =cigure =NRF =mainly =due =to =
the=improvement=of=jydreenpervices=EvOF=based=on=
user =feedback =and =on =an =improved =community =
managementK=

cigure NRK=nuantitative=salues=of=ru=mropertiesK=
=
qhe= percentage= of= users= finding= jydreenpervices=
portal= and= its= components= intuitive= increased=
between= the= two= versionsK= `oncerning= oeliabilityI=
participants= of= the= second= experiment= are= more=
confident= in= the= measures= provided= by=
jydreenpervices= than= those= in= the= first=
experimentI= due= to= an= improvement= of= the=
exchange=quality=between=participants=and=expertsK=
oegarding= pocial= ketworking= and= lpennessI= the=
percentage= of= users= having= activities= of= posting=
ideasI=comments=etcK=in=the=forum=EproJactive=userF=
increased=in=an=important=wayK==
=
rsing=jydreenpervices=and=`itizen=sensorsI=SOIRB=
of =users =declared =a =change =of =perception =in =the =
awareness=against=air=quality=EcfK=hOKOF=and=QQB=of=
users= declared= a= modification= in= their= activities=
during =the =experiment =EcfK =hPKOFW =for =example =two =
participants= chose= a= less= polluted= place= for= their=
ÅoggingI= one= reduced= the= indoor= heat= temperature=
when=loading=the=sensor=at=their=home=and=another=
participant=chose=a=common=urban=transport=in=case=
of=high=pollutionK==
=
oelated= to= _usiness= dimensionI= the= second= version=
of= jydreenpervices= based= on= user= feedback= has=
been=perceived=as=a=real=improvement=compared=to=
the =first =one =Emore =data =accessI =more =curvesI =foq =
data= synthesisI= a= better= community= managementI=
etcKFK =cor =more =details =on =ru =related =to =

jydreenpervicesI= see= pection= R= in= the= blliot=
deliverable=of=qiemann=and=colleagues=EOMNPFK=
=
”iscussionW–W“onclusionsW
=
mrimarily= dreen= pervices= rse= `ase= deployed= in= the=
context= of= the= biiflq= buropean= oesearch= proÅect=
on =the =oiviera =`oast =EcranceF =was =a =very =fruitful =
experience =for =our =ii =in =deploying =an =ua =process =
related= to= green= foqJbased= servicesK= qhe= main=
lessons= concernW= the= positive= impact= of= engaging=
citizens =in =all =steps =of =the =ua =process =and =in =the =
interest=community=creationX= the= impact=for=people=
of=sensing=environmental=data=on=their=engagement=
with= spaceX= the= improvement= of= the= first=version=of=
jydreenpervices =and =of =foq =guides =based =on =user =
feedbacksX= and= the= usefulness= of= measuring= ru= of=
such =services =in =order =to =better =understand =and =
evaluate= their= impact= related= to= citizen= awareness=
and=behaviour=changeK=
=
pecondlyI= concerning= implications= on=
methodological=researchI=we=have=experimented=an=
original= fdeation= methodology= for= foq= based=
services=Ekegri=and=alKI=OMNOFI=elaborated=during=the=
biiflq=proÅect=and=coupling=two=ideation=methods=
and= a= gamified= idea= generation= toolK= damification=
was= also= very= efficient= for= encouraging= citizens= to=
participate= during= our= two= experiments= of=
jydreenpervicesK= qhe= improvement= of= the=
community= management= during= the= last=
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experiment= of= jydreenpervices= had= very= positive=
impactsK =qhe =diary =study =was =very =effective =and =
efficient= related= to= the= “fake= green= watch”=
experiment= and= also= for= the= two= jydreenpervices=
experimentsK= jore= lessons= were= also= learned= from=
internal=tests=aiming=at=installing=the=foq=devices=in=
a=“live=setting”K==puch=tests=also=enhanced=the=list=of=
requirements= and= warnings= to= be= presented= to= the=
participants= volunteering= for= hosting= foq= devices=
Ebattery=charge=for=instance=requires=participants=to=
really =take =care =of =the =foq =deviceI =but =also =
protection=of=the=sensor=was=an=issueFK=
=
qhe =ru =holistic =model =used =for =elaborating =our =ru =
model=was=useful=as=a=first=step=but=fndicators=and=
metrics= for= the= measurement= of= each= selected=
property=of=the=different=types=of=experience=are=not=
obvious= to= identify= and= often= quite= demandingK=
triting= rules= linking= ru= indicators= and= ru=
properties=has=appeared=as=a=difficult=task=requiring=
some =referential =thresholds =that =are =not =always =
available=or=consensual=in=the=scientific=communityK=
te= have= started= to= elaborate= an= ru= measurement=
methodology= in= order= to= support= ru= model=
instantiation= and= measurement= dedicated= to=
various=types=of=ru=or=service=goals=in=the=context=of=
foqJbased=servicesK=jore=interdisciplinary=research=
on= ru= is= needed= involving= euman= and= pocial=
pciences=and=f`qK=bxploiting=user=contexts=based=on=
foq =data =stream =analysis =as =we =have =started =in =
biiflq =proÅect =seems =also =very =promising =in =order =
to=improve=the=ru=understanding=and=to=report=it=to=
usersK= aesigning= persuasive= interfaces= in= order= to=
increase= pollution= awareness= and= provoke= ecoJ
responsible= behaviour= changes= is= also= very=
challenging=at=the=urban=levelK=cinallyI=in=addition=to=
our=ru=approach=and=the=ua=process=followed=in=the=
design= of= jydreenpervicesI= more= research= should=
be=done=to=articulate=ru=and=Agile=approachesK==

qhirdlyI= to= conclude= on= ru= of= jydreenpervicesI=
after= the= two= NSJdays= experimentsI= participants=
have= increased= their= awareness= on=air= qualityK= qhis=
can =be =considered =as =a =first =step =in =the =behaviour =
changing= processK= te= also= noted= some= behaviour=
changes=based=on=using=jydreenpervices=but=more=
data=are=required=with=a=statistical=point=of=viewK=At=
the =endI =a =community =of =around =RM =active =
contributors= EcitizenLprofessionalsI= coJ
creatorsLdata=producersF=has=been=created=and=they=
exchange= on= these= questions= in= our= forumK= qhe=
jydreenpervices= pilot= can= be= seen=as= a= successful=
preJtestK=lur=lab=is=now=studying=how=to=pursue=this=
case= study= with= more= experiments= involving= more=
users =with =a =smartphone =version =of =
jydreenpervices= that= is= already= specifiedK= jore=
citizen =sensors =are =required =in =order =to =cover =in =a =
relevant =way =a =large =territory =such =as =the =city =of =
kiceX= and= to= better= promote= some= existing=
interesting=functionalities=of=jydreenpervices=such=
as =the =customised =alert =service =by =email =or =smsK =
jore=research=and=experiments=are=required=where=
new= economical= models= should= be= elaborated=
involving= the= territory’s= stakeholders= and= citizens=
based=on=the=value=of=their=productionsK==
=
cinallyI= current= and= future= work= concern= the= study=
of =various =ways =to =exploit =the =numerous =assets =for =
our=lab=issued=from=the=biiflq=proÅect=Esensor=data=
collectionI= citizens= productionsI= user= experience=
dataI =knowJhowI =etcKF =and =to =manage =other =
experiments =on =the =economical =aspectsK =po =we =are =
pursuing= our= interaction= with= k`A= viewed= as= an=
ecosystem= to= coJcreate= sustainable=
applicationsLsocial= innovations= in= partnership= with=
citizensI= stakeholdersI= research= institutions= and=
public=agencies=such=as=Air=mA`AK=
=

=
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