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ABSTRACT

Participatorybudgeting(PB)iscurrentlyoneofthemostwidelyadopteddemocraticinnovations.
ICTplatformsarekeyenablersofPBprocesses,bysupportingcitizenengagement.Theysupportthe
establishmentofdiverseparticipationchannelstobuildcandidateproposals,forthevotingprocess,
andformonitoringproposals’implementation.PBplatformsdifferfromelectronicvotingsystems,
reflecting the intrinsicnatureofPBprocesses.Whilevotesecrecyand trustworthinessofvoting
resultsisstillamajorrequirement,otherfactorsweightin,suchasthefocusonthewholeprocess
andtheneedforengagingseveralcitizensbyprovidingmultipleparticipationchannels.PBprocesses
takeplaceatmultiplescales(municipal,national)requiringflexibledeploymentanddimensioning
approaches.EMPATIAisanICTplatformforPB,basedonmultipledimensioninganddeployment
optionsthatreflectthescenarioswherePBtoolsareexpectedtooperate.Theevaluationresultsprovide
relevantinputstothedesignandimplementationofsimilarparticipatoryand/orvotingplatforms.
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INTRodUCTIoN

Participatorybudgeting(PB)isoneofthemostadopteddemocraticinnovationsforfurtherimproving
democraticparticipation,livingconditionsandwellbeingofinvolvedcommunities(Paolo,2016).The
PBprocess,involvingpublicentitiessuchasmunicipalities,supportingorganizationsandcitizens,
includesthreedistinctphases:thebrainstormingphasethatenvisionsthediscussionofideasandthe
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identificationofpotentialcandidateprojects;theprojectselectionphase,whichleadstotheselectionof
projectsthatwillhavebudgetforbeingimplemented;andthefinalphasethatincludesthemonitoring
oftheprojectexecution–commonlydesignatedasthesecondcycleofparticipatoryprocesses.

ICT platforms are key enablers of this democratic innovation process, by supporting social
activism and citizen engagement in the participatory process (Animseh, 2015). The tools and
applicationsincludedintheseplatformsestablishchannelsthatallowcitizenstobuildanddiscuss
candidate proposals, to vote in the candidate projects they believe best suit the needs of their
neighborhoodand/ortheirmunicipality,andtomonitortheimplementationofwinningprojects.In
thiscontext,multipletoolsalreadyexistforenablingtheparticipatorydemocracy.Forinstance,Your
Priorities(YourPriorities,2019)aimstofostertheparticipationofcitizens,OpenDCN(OpenDCN,
2019)isdesignedtosupportparticipatorybudget,andOpenBudgets(OpenBudgets,2018)enablesthe
trackingandanalysisoffinancialinformation.Theusageofsuchtoolshasbeenprovedtopromotethe
engagementofcitizensinthesedemocraticprocesses,sincetheyprovidetheopportunityforcitizens
toexpresstheiropinionandtobettershapethelivingconditionsoftheirneighborhoods(Margaret,
2016).However,theseplatformsoftenfailtopromotesocialinclusionsincetheyaredesignedfor
specificgroupsofpeople(e.g.youngerpeopleorpeoplewithhigherlevelsofeducation,moreusedto
technology).TheEMPATIAH2020project(EMPATIA,2018)promotesmultiplechannelparticipation
bydefiningandimplementingnewtools,interfacesandbestpracticesforcitizenengagement–putting
specialemphasisonthesimplicityandabilityofbeingusedbyawiderangeofactorswithdifferent
culturalbackgroundsand/ordegreesofICTliteracy.

Whilesomehowlessstrictthantraditionalelectronicvotingplatforms,ICTplatformsforPB
needtoaddressveryspecifictechnicalandsocialrequirements.Theyneedtobeverymodularand
extensivelyreconfigurable, toaccommodateverydifferentPBprocesses,sincethereisnosingle
standardforimplementingPBprocesses(e.g.votingrules,identificationofvotingcitizens,provided
votingchannels)andeachcommunityfollowsitsownmodel.Theyalsoneedtoprovideflexibleand
self-managedmechanismsforsupportingPBprocessesofverydifferentscales,fromafewhundred
citizens (e.g. small neighborhood) to millions of citizens in large cities, regions or even whole
nations(Leonardo,2016).Inthisscope,thearchitectureoftheEMPATIAplatformsupportsmultiple
deploymentmodels,includingforinstancebaremetalserverswithallthecomponents(all-in-one),
cloudinfrastructurescompliantwiththexSoftwareasaService(xSaaS)paradigm,andcontainers
adheringtoDevOpspracticesthatfacilitatecustomizationandadd-onofnewfunctionalities.This
way,communitynetworksandmunicipalitiesarenotboundtoclosedplatforms,or tools thatdo
not accommodate thecustomization requirementsofPBprojects.EMPATIA features amodular
architecturewhereadditionalfunctionalitiescanbeaddedbyplugging-innewcomponentsfollowing
asimple,efficientdesignwithscalableAPIs.ThefunctionalitiesoftheEMPATIAplatformhave
beenvalidatedwithitsuseinthePBprocessofmanyEuropeancitiesduringthelastyear,withvery
positiveresults.

This paper presents an extensive performance evaluation of the EMPATIA platform, based
onasetoflarge-scaleexperimentsintheFed4FIRE+testbeds(Fed4Fire,2016)andconsidering
multipledeploymentoptions.MorethantheevaluationoftheintrinsicperformanceoftheEMPATIA
platform,theinterestofthepaperresidesintheinputsitprovidestothedesignanddeploymentof
similarPBand/orvotingplatforms.Inthisregard,besidesthetechnicalevaluationoftheplatform,it
isalsopresentedthebehaviouralassessmentandtheprocessevaluation,wheretheopinionofcitizens
usingtheplatformindiverseparticipatoryeventsheldinseveralEuropeancitieshasbeencollected.
Wearguethatthecontributionofthispaperistwofold,firstitintroducestheEMPATIAplatform
regardingtechnicalandarchitecturalaspects,secondlyobjectiveresultsofthetechnical,behavioural
andprocessassessmentarepresented

The remaining sections of the paper include a background section with related project and
platform,theEMPATIAplatformisdescribedinthenextsection.Theevaluationmethodologysection
includesdetailsofthetechnicalevaluation,ofthebehaviouralassessmentandprocessevaluation
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