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ABSTRACT

This article describes how slum upgrading comprehensive plans and urban regularization plans
are two planning tools which have been used by Brazilian municipalities to promote integrated
interventionsinslumsandillegalsettlements.Aimedaturban-environmentalimprovements,aswell
aslandregularizationandsocio-economiccommunitydevelopment,theseplanshavebeen,however,
criticizedforbeingtootechnical,time-consuming,expensiveandtop-downoriented,lackingsufficient
participationandastrategicapproachtoachievecommunityconsensusonpriorities,undersevere
budgetrestrictionstofacecomplexproblemsandfastchangingrealities.Thisarticlediscussesthe
resultsofaworkshopheldinBeloHorizonte,BrazilaimedatdevelopingamethodologyfortheMaria
Terezaneighborhoodplan,usingGeodesignframeworkandgeovisualizationstrategiestocreatea
collaborativeenvironmentandenhancestakeholders’participation.Thedecisionmodelachieved
provedtobeapromisingsupporttoolformoreeffectiveandinclusiveneighborhoodrehabilitation
andlandregularizationplanningpolicies.
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INTRoDUCTIoN

According to2010demographiccensus, the latestoneconducted inBrazil, around11.4million
peopleliveinthe6.329slumsidentifiedin323ofthe5.567existingmunicipalitiesinBrazil.Thisis
howover6%ofthecountry’surbanpopulationhavehistoricallyfoundaplaceinthecityinthewake
ofinsufficientsocialhousingprovisionforthoseunabletoaccesstheformalrealestatemarketand
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alsonoteligibleforgovernmentalhousingprograms(IBGE,2010).Beingalmosttotallyorientedto
housingownershipthroughsubsidizedcredit,amassivehousingdeficitthatisconcentratedbelow
povertylevelshasneverbeenseriouslytackledbynationalpublicpolicies,whichhavebenefitedmostly
middle-classsegments.Thus,favelasandillegalsettlementscannotbeconsideredjustaplanning
problembutamatterofshelterprovision,anexpressionoftherighttothecity,ahousingsolution
formany.Nottomentionthefactthatmanyofthemareveryoldandconsolidatedsettlements,being
verywelllocatedwithintheurbanstructure,withgoodaccesstoservicesandjobopportunities.

However,therecognitionofslumsasasolutiontobeupgradedandnotasanunsolvableproblem
toberemovedandreplacedbysocialhousingprojectsintheremoteoutskirtsofthecityissomehow
recent.Thefirsteffortstoprotectthesecommunitiesaspartoftheurbanfabricandtokeepthem
wheretheyaredatefromthelate1980’s(mostlyfromthe90’s)whenaspecificzoningcategorywas
createdtosomehowreducerealestatepressuresoverthemandtoassignupgradingandregularization
governmentalprogramsandprojectstothosesettlements.Thisbeganthroughlocalplanningpolicies
and experimental housing programs in municipalities under progressive administrations such as
RecifeandBeloHorizonteandonlyin2001itbecameanationaldirectiveunderTheCityStatute
(i.e.FederalLaw10,257)that,amongotherobligationstomunicipalmasterplans,establishedthe
definitionofSpecialSocialInterestZones,andthedevelopmentofurbanimprovementsandland
regularizationpoliciesforfavelasandillegalsubdivisionscorrespondingtothesezones.

Consequently,specificplanningtoolshavebeendesignedforeachofthesetwokindsofinformal
settlements,whichcanbedefinedasthefollowing.Afavelaischaracterizedbyanillegaloccupation
ofsomeoneelse’svacantland(publicorprivate),lacking,atthebeginning,publicessentialservices
suchassewers,wastemanagement,andpublicfacilities.Theyusuallyshowanorganicmorphology
anddenselybuiltenvironmentwithlittleopenspaceandgreenareas,beingsettledonimpropersites,
steepslopes,floodproneareasorevenenvironmentalprotectedareaswheretheformalrealestate
marketcannotlegallybepresent.

Illegalsettlementsmayhaveverysimilarurbaninfrastructureandhousingconditionsascompared
toslums,buttheyoccupylandwhichhasbeenpreviouslydividedintoparcels(i.e.lotsresultingfrom
agivendesign),whichhavebeensoldintheinformalmarket.Thismeansfamilieswhooccupythat
landpaidforitandfeeltheyareowners,eventhoughtheydon’thavelegalownershipdocuments.
Beingimplementedwithoutgoingthroughregularplanningpermitprocedures,theydonotfollow
officialdesigncriteria(e.g.minimumlotarea,minimumstreetwidth,maximumslopeandsoon),
theydonotobeyenvironmentalconstraints(e.g.steepslopes,forestedareas,springsandwaterbodies,
floodhazardareas,etc.),nordotheyhavethebasicurbaninfrastructurethat,accordingtoBrazilian
urbanlegislation,isthedutyofrealestatedeveloperstoimplement.

Differencesbetweenthesetwotypologiesofillegalsettlementsaresummarizedbythefollowing
chart(Table1)andcanbeclearlyperceivedbythecomparedimagesinFigure1,whichshowsthe
urbanmorphology,thedensitypatternsandtheinsertionofeachofthesesettlementsinthecitycontext.

BeloHorizonte,withapopulationofover2,500,000inhabitants,has186favelasclassifiedas
ZEIS–SpecialSocialInterestZonesand29illegalsettlementsclassifiedbyAEIS–SpecialSocial
InterestAreas,accordingtothelocalMasterPlanandZoningOrdinances(i.e.Leimunicipal7166,
1996,p.3,50&Leimunicipal9959,2010,p.18),whichmeanstheyaresupposedtostaywherethey
areandbesubjectedtorehabilitationprograms,followingtwomainplanninginstruments:Specific
ComprehensivePlansorPGE,asashortforPlanosGlobaisEspecíficos(inPortuguese),andUrban
RegularizationPlansorPRU,(shortforPlanosdeRegularizaçãoUrbanística).PGEandPRUarethe
currenttoolstoplanintegratedinterventionsanddecideonprioritiesfortheseareas.

Figure2showsthelocationofthesesettlementswithinthemunicipalterritoryofBeloHorizonte.
Aclearconcentrationof irregularsettlements(e.g.AEIS) in thefarnorthandfarsouthportions
ofthecitycanbenoticed,whichsupportsthecharacteristicofperipherallocationofthistypeof
occupation.Ontheotherhand,favelastendtohaveamorescattereddistributionthroughoutthewhole
municipality,includingafewlargeronesinverycentrallocations.



International Journal of E-Planning Research
Volume 7 • Issue 4 • October-December 2018

27

SLUM UPGRADING AND URBAN REGULARIZATIoN PLANS

Aiming at urban and environmental improvements such as sanitation infrastructure upgrading,
geologicrisksandfloodhazardcontrol,aswellaslegalownershipregularizationandsocioeconomic
communitydevelopmentsuchasincreasingjobsopportunitiesandincomegeneration,PGE’shave
beendevelopedformorethan30yearsnowbymeansoftraditionalthematicmappingmethodfor
bothdatacollection/analysisandproposalstrategies.Itconsistsofthreemainstepsasfollows:

Step 1:Basemapupdating

Table 1. Main features of precarious informal settlements by type: favelas and illegal settlements

Favelas Illegal Settlements

Origin
Occupationofpublicorprivateurbanland,
followedbyinformalmarketpurchaseandselling
transactions.

Purchasetransactionsfrominformalrealestate
agents,withouttitledeedswarranty.

Parcels(lots) Irregularshapesanddimensions,resultingfromthe
informalsubdivisionoftheoccupiedarea.

Regulardimensionsarisingfromaprevious
designnoncomplyingtolegalcriteriaand
subdivisionregulations.

Location Centralcity,surroundingneighborhoodsor
peripheralareas. Peripheralareaswherelandpricesarelow.

Designand
infrastructure

Organiclayout,predominanceofpedestrian
alleysandstaircases.Absentorinsufficienturban
utilities,communityfacilities,servicesandopen
spaces.

Regularurbanlayout(lotsandroads).Absent
orinsufficienturbanutilities,community
facilities,servicesandopenspaces.

Housing
conditions

Selfandcollaborativeconstructionwithpoor
materials(plasticcanvas,tin,plywood),later
evolvingtounfinishedmasonry,unsafelocations
(geologicandfloodhazardareas),structural
problems,unhealthyconditions.

Selfandcollaborativeconstructionon
unfinishedmasonryandlow-qualitymaterials.
Mayalsohavestructuralproblemsbuttendto
havebetterhealthyconditions

Source: Adapted and translated from Ministério das Cidades (2010, p. 20)

Figure 1. Compared satellite images of a favela and an illegal settlement in Belo Horizonte (Source: Retrieved from © 2017 Google)
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Step 2:Datacollection,mappingandanalysis
Step 3:Proposedinterventions

A multidisciplinary team is involved in the process, including architects, urban planners,
geographers, economists, engineers, geologists, lawyers, sociologists, social service and
communicationspecialists,amongothers.

Thefirstplanningstepisfocusedonthedevelopmentoftopographicandbuiltstructuresand
urban infrastructurebasemap.Usuallydevelopedfromaerialphotographsand topographicfield
surveys,itbecomesthebasemaponwhichallcollecteddataisregistered.Communityresidents
areusuallyinvolvedinbuildingupthisbasemap,bothasawayofaccessinglessevidentareasand
builtstructuresaswellasacapacitybuildingstrategy,aimingatfuturereadingandunderstanding
oftheplans.

Thesecondstepreferstothedevelopmentofthedetailedinventoryandanalysisofthesettlement.
Forthis,fieldsurveysandinterviewswithresidentsarecarriedout,aswellasdatacollectionfrom
allavailablesecondarysources.Thediagnosisofthestudyareaisbuiltbyrelatingsectorialdata
accordingtothreeintegratingthemes:

Iteration 1:Urban-environmentalissuessuchaslackofbasicsanitation,transportation,publicspaces
andcommunityfacilities.

Iteration 2:Socioeconomicandorganizational communityprofile, includingdemographicdata,
laboropportunities,localleadershipsandorganizations.

Iteration 3:Legallandownershipstatusofthesettlementandofitsdwellers.

Animportantproductofthissecondphaseistheevaluationofdifferentsettlementareas,according
tothecomplexityforregularizationpurposesduetobothurbanenvironmentalconditionsaswellas
legalstatus.Thisresultsinamapthatshowsareaswhichareconsidered“capableofregularization”,
areasthatdependoninterventionstoberegularized,classifiedas“capableofregularizationunder

Figure 2. Distribution of ZEIS (favelas) and AEIS (illegal settlements) in Belo Horizonte (Source: Belo Horizonte City Hall, 2016)
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conditions”andthosewherethereisseverehazardorlegalimpedimentstooccupation,whichare
considered“notcapableofregularization”.

Inthethirdandlaststep,interventionstoachievethesettlement’surbanandlegalregularization
areproposedanddetailed.Thisprocessisbasedontheanalysisofdifferentfutureplanningscenarios
designedaccordingtothelevelofphysicalchangeproposedfor thesettlementsandtheirrelated
impacts(Drumond,2017).Atthispoint,thecommunityiscalledupontoparticipateandexpress
theiropinionsonthepresentedscenarios.Discussionsamongconsultantsresponsiblefortheplans,
communityrepresentativesandpublicofficialsfromthemunicipalityleadtoachosenscenario.This
isthendevelopedasafinalplanthatcomprisesthedetailedselectedinterventions,theprioritiesfor
implementation,timeframesandbudgets.Thisplanisthenusedtoinformandguidepublicworks
inthecommunity,beinganimportantinstrumentinsearchingforfinancing,suchastheparticipatory
budgetprocessaswellasotherfundingsources.

Throughoutthistraditionalplanningprocess,citizens’participationoccursmainlythroughthe
so-calledReferenceGroup(GR).Thisgroupofcommunityresidentsisformedatthebeginningof
theplanningprocess,anditiscomposedofformalandinformalcommunityleaders,membersof
localsocialentities(citizenassociations,sports,culturalandreligiousgroups)andalsoresidents
ingeneralwhoareinterestedinparticipating.TheGRissupposedtoactasanintermediarybody
betweenplannersandthecommunityasawhole.Theyareresponsibleforsharinginformationwith
theotherresidents,makingsurethemainlocaldemandsarebeingcoveredbytheplanand,mainly,
forapprovingeachoftheplanningphases(Drumond,2017).

Figure3illustratesthesequenceofthementionedstepsaccordingtothistraditionalcomprehensive
planningmethodology.

Withinaperiodofmorethan30years,68PGE’shavebeenaccomplished,05areinprogress
and01isplannedtobegin.PRU,whicharetheplansdesignedforillegalsettlements,startedtobe
carriedoutonlyin2016asaresultofamorerecentpolicyfollowingthesamemethodologyapplied
forPGEs.TherearesevenPRUcurrentlybeingdevelopedandtheMariaTerezaNeighborhood’sis
oneofthem.

Figure 3. PGE development steps according to the traditional comprehensive planning methodology (Source: Material from the 
authors, 2016)
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Althoughthismethodhasbeensuccessfullyappliedformanyyears,ithasbeenstronglycriticized
forbeingtootechnical,tootimeconsuming,expensiveandtop-downoriented.Amongotherauthors,
Conti(2004)andBedê(2015)arguethatoneofthemainshortcomingsofPGEmethodologyisthe
lackofflexibility.Besides,thethreestagesoftheplanarecompletelyindependent,andthereisno
feedbackamongthem,whichmakesitdifficulttoupdateitduringtheplanningprocess.

ItisworthmentioningthatwhenthemunicipalitylaunchesaPGEoraPRU,alargeexpectation
isgeneratedinthecommunityregardinginfrastructureimprovements,butalsoandmostimportantly,
withaviewtoobtaininglandtenuredocuments.Thisendsupbyattractingmorepeopletolivein
thosesettlements,encouragingthedensificationofbuiltareasandgrowththroughtheoccupationof
othervacantspacesinsurroundingsareas.Sincetheplanningprocesslastsaboutthreetofiveyears,
informalrealestatespeculationwithinthecommunityoftenmaterializesbeforetheinterventionstake
place.AccordingtoConti(2004),thelackofefficientstrategiestostopdensificationandgrowth,
aswellasmethodstoupdateplans,asthedynamicsoftheterritorychangesiswhatmakesPGE
becomeobsoletesoquickly.Bedê(2015)highlightsthelackoffederalfundingasanobstacleforthe
fastimplementationofthoseplans.Inaddition,thisdemotivatescommunityparticipationandleads
tothediscontinuityoftheplanningprocess.

Otherauthors(Silva,2013;Mello,2009)alsopointoutthatthefirsttwostepsoftheplanning
process take toomuch timeandmoney, since they requireverybroadsurveysandanextremely
comprehensivesetofdata,someofwhicharenotnecessarytosupporttheproposals.Thisway,they
arguethatPGE’shavebecomeacollectionofextensiveanalyticalreports,followedbyintervention
projects,whicharevery superficial andpoorlydeveloped. Inventoryanddiagnosisphasesdrain
mostresourcesandtime,leadingtoashortageoftimeandmoneyfortheproposalsperse,whichis
frustratingforbothplannersandthecommunity.

Besides,althoughthereisagreateffortintheanalysisoftheterritory,thecartographicbases
areproducedindividuallyinCADplatform,whichmakesitdifficulttomergealltheinformationon
asinglegeo-referencedbasethatwouldallowforsynthesismapsandacomprehensiveviewofthe
area’sproblemsandpotentialities(Mello,2009).

Withregardstotheparticipationofcitizens,itiswidelyperceivedthatthereisagreatdifficulty
forengagingtheReferenceGroupinacontinuousbasisasavoluntaryactivityinsuchalongprocess
(Silva,2013).Sinceparticipatoryeventsarenotpermanentand the intervalbetweenmeetings is
usuallylong,itiscommonforthegroupofresidentstoloseinterestintheplansandstopparticipating.
ThereisnoguaranteetheGRcommunicateswellandbroadlywiththewholecommunity,whichalso
generatesmisunderstandingsandfalseexpectationstowardsthecontentoftheplans.

Additionally,theverycomplexsubjectsandthetechnicallanguagethatcharacterizesthecontent
oftheseplansrequireadecodingabilitythatcommunitymembersdonothave(Nascimento,2011),
especiallywhentakenintoaccount thelowlevelofeducationofslumsandinformalsettlements
residentsaswellasthesocialvulnerabilitysituationinwhichtheylive.

CITIZEN’S PARTICIPATIoN, GEoVISUALIZATIoN 
AND GEoDESIGN STRATEGIES

Within thecontextof information technologydevelopment,newinstrumentsforspatialanalysis,
evaluationandrepresentationhavebecomeessentialtoolsforterritorialplanningandmanagement.
Amongexamplesofnewtechnologiesappliedtocartography,GISmappingandgeovisualization
standoutfortheiravailability,usabilityandaccessibility,resultinginanimportantbreakthroughfor
informationsharinginplanningprocesses(Masala&Pensa,2016).

Representingagiventerritoryisthefirststeptogettoknowit(Moura,Marino,Ballal,Ribeiro
&Motta,2016).Asregardsurbanandregionalplanning,geovisualizationcanalsobeunderstood
asatooltobroadenthepossibilitiesofcommunityparticipationindecision-makingprocesses.Asa
meanstoenhancespatialunderstanding,itallowsforhigheralignmentandleverageofinformation



International Journal of E-Planning Research
Volume 7 • Issue 4 • October-December 2018

31

amongdifferentstakeholderswithinaparticipatoryplanningprocess.Itis,then,essentialtoprovide
voicetothosesofarexcludedfromplanningdecisionsduetotheabsenceoftechnicalknowledgeor
fornotfeelingabletocontribute.

Van Den Brink and Dane (2007) proposed a synthesis comparing different typologies of
participationbasedontheworksofArnstein(1969),EdelenbosandMonnikhof(1998)andafew
governmentalguidelinesforparticipatoryplanning,includingtheEuropeanCommission’s(2002).
They range from manipulative passive processes to more interactive and collaborative planning
experiences,dependingonthedegreeofpowerdistributionandstakeholders’involvementinthe
decision-makingprocess.

Differentlevelsofparticipationconsequentlyrelatetodifferentrequirementsfortheuseofdigital
mediaasaplanningsupporttool.Streich(2004)proposedthreeincreasingdegrees,frominformation
supplyandconsultation,somehowappliedinBrazilinparticipatorylocalMasterPlansandpublic
hearings(Santos,2011),toactiveparticipation,involvingco-producingandco-decidingplanning
strategieswhichalsorelatestoagrowingnumberofactorseagertoinfluencethecontentsofplans.

Theprevailingmethods inparticipatoryplanning inBrazil follow twobasic steps.The first
consistsoftechnicalinventoriesandanalysismadebyspecialistsresultingincomprehensivereports
thatoftencontainthematicmaps.Thesecondrelatestothediscussionofthetechnicalunderstanding
ofthestudyarea’smainissueswithcommunitymembersthroughparticipatoryworkshopsandpublic
hearings,withthehelpofthecartographicmaterialwhichhasbeenproduced(MinistériodasCidades,
2004).Thediscussionprocess,however,isoftendeficientanddoesnotachieveexpectedgoalsasfar
aseffectivelyinvolvingandcommunicatingwiththegeneralpublic.

PeetandLeach(2000)havealreadyhighlightedthegrowingreticenceamongcitizensand
NGOstouseinstitutionalparticipatoryinstrumentsalsoduetobottlenecksarisingfromtheuse
of technical language and sectorial approaches to describe a growing complexity of planning
issues.Masala,PensaandLami(2013)emphasizetheuseofgeovisualizationinordertostimulate
communicationanddiscussionamongactors involvedin thedecision-makingprocessandasa
means for allowing the planning process to be more effective towards the promotion of more
sustainableurbandevelopmentpolicies.

Aimingatmoreinclusiveandinteractiveparticipatoryprocesses,geo-visualizationapproaches
seemtoincreaseopportunitiesforcitizenparticipationinspatialplanningasanessentialtooltocreate
collaborative environments for co-producing planning strategies and decision-making processes,
whicharealsothemaingoalsofGeodesign.

AccordingtoSteinitz(2012)Geodesignisamethodologythatprovidesadesignframeworkand
supportingtechnologytoleveragegeographicinformation,resultingindesignsthatmoreclosely
follownaturalsystems.Itis,infact,aportmanteauwordtodescribeaplanningmethodbasedon
communication strategies aimed at sharing knowledge, assumptions and language to achieve an
effectivecollaborativedecision-makingprocess.

Intheory,theconceptofGeodesignreflectstheideathatagoodterritorialdesigndependson
theknowledgeofexistingconditions(i.e.constraintsandpossibilities)andtheabilitytoworkwith
them.Thusly,theconceptofGeodesignismostlyrelatedtothecontextualizationofproposalsinthe
existinglandscape.Miller(2012)arguesthattheessentialaspectofthisdefinitionistheideathat
designoccurswithinthecontextofgeographicspaceasopposedtoaconceptualabstracthandmade
spaceonpencilandpaperorevendigitallywiththeuseofcomputer-aideddesign.

Theincreasinguseofdigitaltechnologies,especiallyGeographicInformationSystems(GIS),
hasmadetheconceptofGeodesignapplicableinmorecomplexsituationsandinlargerplanning
units(Zyngier,Moura,Araújo&Carsalade,2016).However,thesimpledatacollectionandmaps
overlaydonotmeanasignificantadvanceinthedesignmethods.Thisway,Steintz(2012)hasbeen
proposingacompletemethodologicalscheme,includingconceptualframework,designstrategies,and
proceduraltechniques.Asopposedtoreturningtotheoldmappingoverlaytechniques,itemergesasa
newfieldofresearchwhichintegratesandadapttheGISconcepttothedesignplatforms(Batty,2013).
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WithintheGeodesignframework(Steinitz,2012),designprofessionalsandgeographicscientists,
informationtechniciansandlocalstakeholders(peopleoftheplace)aresupposedtoworktogether
toanswerkeyquestionsabout theproblemarea, integratingdata,knowledgeandvalues through
planningphasesandrelatedmodels.Itsuggeststheuseofsixmodelslinkedtosixkeyquestions
whoseanswersaresupposedtodescribethewholeplanningprocess,asseenbelow:

• Representation Models:Howshouldthecontextbedescribed?
• Process Models:Howdoesthecontextoperate?
• Evaluation Models:Isthecurrentcontextworkingwell?
• Change Models:Howmightthecontextbealtered?
• Impact Models:Whatdifferencesmightthealterationscause?
• Decision Models:Shouldthecontextbechanged?

Thefirstthreemodelscomprisetheevaluationprocess,lookingatexistingconditionswithin
ageographiccontext.Thesecondthreemodelscomprisetheinterventionprocess,lookingathow
thatcontextmightbechanged,thepotentialconsequencesofthosechanges,andwhetherthecontext
shouldbechanged.Theauthoradvocatesthatthesequestionshavetobeanalyzedandansweredthree
times,accordingtothreedifferentiterationseach.Thefirstiterationisaimedatdefiningtheplanning
goalsandobjectivestothestudyarea.Itissupposedtoanswerthequestion“Whystudythisarea?”
Theseconditerationhasthefunctionofguidingtheplanningmethodstobeused.Thequestionto
beansweredatthispointis“Howthisareashouldbestudied?”Finally,thethirdroundisaimedat
theimplementationofthechosenscenario,anditinvolvesstrategies,policies,plansandprojects.It
issupposedtoanswerthequestionson“what,whereandwheninterventionsinthisarea”?Figure4
presentsthemethodologicalstructureproposed.

Accordingtothismethod,thedecisionmodeldrivesthewholeprocess,sothat,regardlessthe
shortageofdataandtime,aproposedinterventionwithareasonabledegreeofconsensusissupposed
tocomeoutattheendoftheline.

Figure 4. Geodesign framework steps for a collaborative planning decision-making process (Source: Adapted from Steintz, 2012)
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Theachievementofaninformeddecisionthroughcollaborationdepends,however,oncollective
knowledgebuildingandforthatpurposemanydifferenttoolsandmethodshavebeendevelopedas
PlanningSupportSystems(PSS),inwhichtheuseofspatialdatavisualizationhasplayedanimportant
roleandproducedpromisingbenefitstoparticipatoryplanning.

THE MARIA TEREZA GEoDESIGN woRKSHoP

TheMariaTerezaneighborhood is a fast-growingnew settlement located in thenorthern urban
expansionregionofBeloHorizonte.Itisonlytenyearsold,andithadapopulationof373inhabitants
in2010,accordingtothelatestcensusdata(IBGE,2010),whichisnowassumedtohavealmost
doubled. Itsmainproblemsare its isolationwith regards tomoredevelopedareas, lackofbasic
infrastructureandpublicservicesandoccupationofsteepslopesandhazardareas.

InSeptember2016a three-dayplanningworkshopwasconductedbyfacultymembersfrom
UFMGGISLab,attheBeloHorizonteCityHall,usingtheGeodesignframeworkandgeovisualization
toolstocreateacollaborativeenvironmentandenhancestakeholders’participationforthedevelopment
ofaPRUfortheMariaTerezaneighborhood.

Existinginventorydataandvariablesonthestudyareahadbeenpreviouslycombinedtoproduce
asetofthematicmapswithintheGeodesignframeworkcontext.Theycomprisedtherepresentation
modelthatdescribesthearea’scontextandtheprocessmodelthatshowshowitiscurrentlyworking.
The two-combinedresulted inevaluationmodels,named“systems”,whichanalyze if thearea is
working well. They included hazard and environmentally sensitive areas, sanitary vulnerability,
housingconditions,densificationpossibilities,urbanintegrationandurbanitybasedonpreconditions
toformandaccesscentralities.

These systems were also classified in advance by the workshop coordination team under a
methodologicalsupervision.Also,anICTresearcher,responsibleforconceivingtheGeodesignhub
platform1followedthisprocessandattendedtheworkshopthroughvideoconferencedevices.Each
mapreceivedaclassificationthatindicatesfeasibleareasforintervention(greenlight),areascapable
ofinterventionsubjectedtospecificconditions(yellowlight)andareaswithnoneedofintervention
(redlight),accordingthesystemtheme.Thesemapsfunctionedasevaluationmodels(Figure5).

The60participantsweredividedintotwomainteamsthatwereassignedtoworkseparatelyinthe
firstandseconddayoftheworkshop.Bothteamswereformedbyfacultymembers,graduatestudents
andpublicofficialsfromdifferentlocalauthorities,includingroadsandtransportation,greenareas,
socialhousing,waterandsewers,socialassistance,landuseplanningandurbancontroldepartments.
Eachteamwasthendividedintosixinterestgroups,accordingtosixmainfocusgoalsandplanning
objectives tobepursued.Thesewere socioeconomicdevelopment; sociabilityandurbandesign,
relatedtopublicspacesandamenities;existinghousingimprovementandnewhousingproduction;
landownershipandregularization;environmentalandlandscapeconcernsandmobility.Thislast
topicinvolvedconnectionswithintheneighborhoodandfromtheneighborhoodtothesurrounding
areasandtothecity,asawhole.

Eachgroupwasthenstimulatedtosimulateaninterestgroupandmakeproposalsintermsof
projectsandpoliciesthatweretranslatedintodiagramsresultingfrompoints,linesandpolygons
thatweredrawnonscreencoveringtheareaswheretheyweresupposedtotakeplace.Theuseof
theGeodesignhubplatformallowedforsimultaneousvisualizationandassessmentoftheproposed
diagrams(i.e.changemodels)byallgroups.Atthispoint,impactmodelswerebuiltfromacompatible
interestmatrixsothatthegroupscouldseetheoutputsoftheirdecisionineachsystemandevaluate
theemergenceofconflictscausedbyeachproposal.

Asasecondmomentintheworkshop,participantswereregroupedintothreeteams,andeach
onewasresponsiblefortheselectionofthemostadequatediagramsdesignedonthepreviousstep,
joining them together, andbuildingupacompletemasterplan for theMariaTeresaSettlement.
Simultaneously,Geodesignhubprovidedthecalculationofcosts,assessmentofimpactsandconflicts
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ofthefinaldesign,helpinginthedecision-makingprocess.Theparticipantsalsouseda3Ddigital
modelofthestudyareatosupportmentalmappingprocesses.

Asafinalactivity,thethreedifferentmasterplanswerecompared,andtheparticipantswere
encouragedtodiscussthesolutions,mergetheproposalsandcreateasingleplan.Thesameprocedure
wasrepeatedonthefollowingdayoftheworkshopwithasecondgroupof30participantsthatalso
cameupwithanothersingleplanasaresultofacollaborativedecision-makingprocessunderthe
samemethodology.Thecomparisonofbothresultsshowedthatalthoughtherewasahighdegree
ofconsensusamongthediagramsproposedbythetwogroups,prioritiesandfinalresultsvaried,
accordingtoeachgroup’sdecisionmodel.Figure6showsthelevelof importancegiventoeach
“system”byeachgroup.Itcanbenoticed,forexamplethat,althoughtransportationwasconsidered
aprimeconcernbybothgroups,therearerelevantdiscrepancieswithregardstohowothersystems
likeenvironmentalprotection,hazardcontrolandhigh-densityhousingwasweighted.

Suchchoiceshaveanimportantinfluenceonthechoiceofwhichdiagramswill-appearonthe
finalplansthatendeduphavingsimilarbutdifferentresults.Theworkshopoutcomeshighlightthe
factthat,eventhoughGeodesignimprovesdisciplinaryinteractionandknowledgeexchange,itdoes
notsolveconflictsofvalues,interestsandmotivations,whichcontinuetobeamatterofnegotiation
andcompromise.Asamatteroffact,increasedpreviousknowledgeaboutthestudyarea,andmore
timefordiscussionweretwoveryimportantdemandspointedoutbytheworkshopparticipantsthat
couldalsohelpmaximizetheopportunitiesforreachingconsensus.

Attheendofthatsession,all60participantswereaskedtofillinaquestionnaireforafinal
qualitativeevaluationoftheworkshop.Therewereopenquestionsontheirgeneralperceptiononthe
applicabilityoftheGeodesignframeworkforPGEandPRUdevelopmentpurposesaswellasonthe
positiveandnegativeaspectsofusingGeodesignincomparisontotraditionalanalogiccomprehensive
planningmethods.Answerstothesetwosetsofquestionsweresummarizedinthefollowingtables.

Figure 5. Systems and color codes used in the workshop (Source: Material from the authors, 2016)
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Table2showsthat,asageneralimpression,themajorityofparticipantsseeadvantagesinusing
theGeodesignframeworkasaplanningsupporttoolforitstransparency,flexibilityandeconomy
of timeand resources.Therewasalsoasignificantnumberof respondents (40%) that relate the
methodtotheearlyphasesofaplan,whenastructurebasemapistobeagreedupon,beforeitcan
bedevelopedasatechnicallydefensiblefinalplan.Althoughmanyrecognizethemethod’spotential
tomakeconflictsclearandpromoteobjectivecompromisesandconsensus, thereisasignificant

Figure 6. Definition of system weights by workshop participants (Source: Material from the authors, 2016)

Table 2. General perception of workshop participants about the use of the Geodesign framework as a planning support system 
for PGE and PRU development

Statements Number of 
Responses

Canprovideastructurebaseforcollectiveplanninginputsbutneedsafollowingtechnical
developmenttobecomeafinalplan. 24

Mayfacecognitive,graphicanddigitaldivide,especiallywithuneducated,lowincomeandelderly
population. 12

Makesiteasiertoestablishcommunityprioritiesandtoguidepublicpolicyallocationtothestudy
area. 12

Turnsconflictsevidentandhelpsupportopinionforminganddecisionmaking. 9

Allowsforquickspatiallocationofproposalsandinterventions. 8

Allowsforsimultaneousintegrationofsectorialproposals,comingfromdifferentfieldsof
knowledge. 8

TheGeodesignmethodshouldbetestedonarealplan,involvinglocalstakeholders. 6

Veryusefultospeedupthediagnosisprocess. 6

Willreducecostsandoptimizeresults. 6

Improvescomparativeconditionstojustifyprojectfinancinganddecisionsonbudgetallocation 2

Makesitpossiblethecreatingofnewproposalsbasedonan‘expeditious’diagnosis. 1

GeodesignisnotanadequatemethodforPGEandPRUdevelopment. 1

Source: Material from the authors, 2016.
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perceptionofdifficultieslow-incomecommunitiesmayfacewiththeuseofinformationtechnology
devices(25%oftherespondents).

ResponsestothequestionaboutthepositiveandnegativeaspectsrelatedtotheuseofGeodesign
comparedtotraditionalcomprehensiveplanningmethodswerethengroupedasshowninFigures
7and8.Mostmentionstopositiveaspectswererelatedtotheintegrationofdifferentprofessional
perspectivesandtheprogressiveconsensusbuildingprocessprovidedbythemethod,followedby
theoptimizationoftimeandcosts.

Figure 7. Main positive aspects pointed out by workshop participants about the use of Geodesign as a planning support framework 
for PGE and PRU development (Source: Material from the authors, 2016)

Figure 8. Main negative aspects pointed out by workshop participants about the use of Geodesign as a planning support framework 
for PGE and PRU development (Source: Material from the authors, 2016)
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Withregardstothenegativeaspects,theresponsesshowedthatthemainconcernsabouttheuse
oftheGeodesignframeworkarerelatedtothelackofpreviousknowledgeaboutthestudyarea,the
needformoretimeforpreparinganddiscussingtheproposalsanddifficultiesindealingwiththe
Geodesignhubplatformwhichwasconsiderednotsufficientlyfriendlyby26%oftheparticipants
(seeGraph2).

Finally,participantswereinvitedtoevaluatetheresultsoftheworkshopasfarasaddressingthe
studyarea’smainplanningissuesandtomakesuggestionsonthenecessaryimprovementstothe
method.ArankingoftheresponsesispresentedinTables3and4.

ResponsesinTable3attesttothesuccessoftheworkshopinintroducingtheGeodesignframework
asatooltopromoteparticipatoryplanningwithinacontextoflittledataandmoney,inashortperiod

Table 3. Workshop evaluations as far as far as addressing Maria Tereza Neighborhood’s main planning issues

Answers N. People

Thespatialallocationofproposalsanddevelopmentofcomprehensivescenarioswasreachedwithlittle
dataandwithinashortperiodoftime. 17

Integratedproposals,comingfromdifferentplanningsectorsandfieldsofknowledge. 17

Optimizationofknowledgeandresources. 15

Fastconsensusoncollectiveproposalandprioritiesbasedonsuccessiveapproximations 12

Highconsistenceamonginventory,diagnosisandproposals. 6

Clearpictureofconflictsunderlyingthedecision-makingprocess. 5

Fastallocationofbasicstructurefortheplan:mainaccesses,centralities,communityfacilities,open
spacesandenvironmentalprotectionareas. 5

Providedvisualizationoftargets,costsandimpactsofmainproposals. 5

Resultedinpoliciestokeepthefamiliesintheareaandtopromotetheresettlements. 1

Encouragedobjectivediscussionsbasedonthesamemethodsandcriteria. 1

Source: Material from the authors, 2016.

Table 4. Main aspects to be improved for a future use of Geodesign framework for PGE and PRU development

Suggestions Number of 
Responses

Improveinterfacefeatures:Portugueseversion,drawingprocess,diagramaccuracy,system
visualization. 15

Providemoreinformationonthestudyarea,mainlysocialdata. 10

Involvecommunitymembersandlocalstakeholders(peoplefromthefocusedplace). 8

Leavemoretimeforgroupdiscussions. 7

Involveparticipantsinpreviouschoiceofvariablesanddefinitionofsystemsandtargets. 7

Providebetterinformationonimplementationcostsandtargets. 4

Providecomplementaryinformationonsurroundingareas,plansandprojects. 4

Qualifyanddetailproposals,includinglegal,technicalandeconomicfeasibility. 4

Considernon-spatiallyallocatedproposals. 3

Improveanddedicatemoretimefortrainingstrategies. 2

Source: Material from the authors, 2016.
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of time. Even though many improvements to the interface and to the workshop dynamics were
considerednecessary,asshownonTable4,themethodprovedtobeapromisingsupportplanning
toolformoreeffectiveandinclusivefuturePGEandPRUdevelopment.

Asaresultofthisworkshop,adecisionbythelocalgovernmenttogoforwardtestingtheuse
ofGeodesign as a planning toolwasmade.Themethod is currentlybeingused at theDandara
CommunityUrbanRegularizationPlan,arecentlyrecognizedsquattersettlementthathousesaround
2,000dwellersinanenvironmentallysensitiveareaontheoutskirtsofBeloHorizonte.It-hasbeen
thefirstGeodesignplanningexperimentinBeloHorizonteinvolvingcommunityresidentsandother
localstakeholders.Moretimehasbeenassignedfortrainingcommunityresidentsonthemethodology,
alsoinvolvingyoungsterswhoareusuallymorereceptivetotheuseofinformationtechnologies.
ImprovementstotheGeodesigninterfacehavealsobeentested,sothatfutureevaluationofresults
willsoonbemadepossible.

CoNCLUSIoN

TheuseoftheGeodesignFrameworkallowedforaninteractiveparticipatoryprocessinvolvingthe
simultaneousevaluationofalternativeactionsaswellasaseriesofpossiblechangesthatmaybe
proposedbycommunitymemberstomatchlocaldemandsandexpectationsaswellasfollowupby
localsocialorganizationgroupsandleaderships.

Eventhoughconceivedasanacademicandtechnicalexperiment,thisworkshopinvolvedpublic
officials fromdifferent sectorial planningdepartments, facultymembers andprivate consultants
whoareusuallyinchargeofdevelopingtheseplans.Themethodologyprovedtobeveryeffective
asanintegrationtool,enhancinggroupworkandinterdisciplinarypractice(Moura,Marino,Ballal,
Ribeiro&Motta,2016).

PublicparticipationinPGEandPRUdevelopmentmaybeimprovedinallphasesbutespecially
atthedecision-makingprocesswhenprioritiesaresupposedtobedefined.Thisplanningstageis
stronglydependentoncommunitysupportforfundraising,implementationandmaintenance,not
tomentionthelandregularizationcomponentthatusuallyhasaveryimportantsocial,politicaland
compromisingcomponent.

AshighlightedbyFonseca(2016),theGeodesignmethodologicalframeworkrelatestoanopen
systemthatissubjecttodatainputsandoutputsthroughoutthewholeprocess.Thisallowsforchanges
inbothphysicaldesignsofproposalsaswellasredefinitionofgoalsandobjectives,whichmakes
theplanningprocessverydynamic.

Themethodalsoallowsforasystemicandcriticalassessmentofeachplanningstep,integrating
inventory,diagnosesandproposalphasesasopensystemsthatmayreceivefeedbacksandalterthe
initialconceptsofagiveninterventionatanymoment(Fonseca,2016).Inthismanner,planners
andotherstakeholdersgetinvolvedintheplanningprocessinamorebalancedway,eventhough
Steinitz(2012)highlightstheneedforamoreintenseparticipationofplannersinthechangemodels
generatedfromthefourthquestionon.

As resultof theworkshop, themainpositiveaspectpointedoutby theparticipantswas the
reduction of costs and optimization of outcomes. This is mostly due to the process speed and
nimblenessinvolvingthedecision-makingandassessmentproceduresthatoccurincollaborativeand
simultaneousways,avoidingthetraditionalbackandforthmovementofpaperdocumentsbetween
consultantsandpublicofficialsresponsibleforvalidatingeachplanningstep.

Ontheotherhand,theshorttimeassignedfordiscussionswaspointedoutasanegativeaspectof
theworkshopdynamicsaccordingtotheparticipants,whichiscontradictorytooneofthemethod’s
main advantage. This indicates the need to save more time for group work in each of the three
iterations.Consequently,themethodologicalshifttowardtheuseoftheGeodesignframeworkfor
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thedevelopmentofPGEandPRUwillpotentiallyincreaseopportunitiesandsavetimeandresources
used in collaborative tasks as opposed to expensive and time-consuming technical diagnosis, as
summarizedinTable5.It’simportanttohighlightthatthetraditionalcomprehensiveplanningmethod
appliedtoPGEandPRUputstoomuchemphasisonthefinalplanwhereasGeodesignfocuseson
thedecision-makingprocess.Thus,useofaGeodesignplatformmayalsoleadtoamoreequitable
participationamongcommunityresidentsandotherstakeholdersthattakepartintheplanningprocess.

AccordingtoCampagna(2016),Geodesignprovidesforademocraticplanningenvironment
that isbasedonthestrengthandthetransparencyof informationrelatedtochoicesmadeduring
thedecision-makingprocess.Collaboration that takesplacewithinaGeodesignframeworkgoes
beyondsimplyinformationsharingamongprofessionalswithinamultidisciplinarywork.Itimplies
thecommunity’sparticipationinallphasesoftheplanningprocess,interactingwithplannersand
otherstakeholdersinveryactiveanddiversifiedways(Steintz,2012).Thiswaythequalityofthe
participationprocessincreaseseventhoughthequantityoftimeconsumedinparticipatoryeventsmay
decrease,alsoreducingrisksofcitizenslosinginterestorbecomingabsentalongtheplanningprocess.

Asafinalremark,itisimportanttohighlighttheexistenceofalmost300Telecenters2inBelo
Horizonte,whicharefreecomputerandInternetaccessplaceslocatedinpoorandsociallyvulnerable
communitiessuchas favelasand illegalsettlements.Due to theneed tohaveasetofcomputers
connected to a remote server (hub) for a simultaneous visualization of all projects and policies
proposedbythedifferentinterestgroups,freeInternetaccessandcomputerprovisionareessential
toolsfortheuseoftheGeodesignframework.

Ascommunitypublicfacilitiesspreadalloverthemunicipalterritory(Figure9),Telecenters
haveahugepotentialtohouseon-sitebottom-upplanningworkshopsforthedevelopmentofPGEand
PRUwithanincreasedlevelofparticipation.Thisstrategycanalsobeawaytoreinforcethedigital
citizenshipdevelopmentcomponentoftheBrazilianDigitalInclusionProgramwhichiscurrently,
asmanyothersocialpolicies,threatenedbybudgetcuts,alsoduetotheexpansionofsmartphones
which,infact,forlowincomepeoplewithlittleornofreeaccesstobroadbandwidthWi-Fidonot
excludetheuseofpersonalcomputers.

Table 5. Comparing the traditional comprehensive planning method and the Geodesign framework applied to PGE and PRU 
development

Comprehensive Planning Method Geodesign Framework

Lackoffastupdatingleadingtofastobsolescenceofplans Openssystemallowingforsimultaneousinputsand
outputs

Standardizedmethodologyrequiringanextensive
inventory Easilyadaptedmethodaccordingtothestudyareareality

Littleintegrationamongplanningphasesandnofeedback Repeatingiterationsamongphasesofwhy,how,whenand
wheretointervene

Timeconsumingandexpensive:toomuchemphasison
diagnosis,littletimeforproposals

Simplifieddiagnosisreducingtimeandmoney
consumption

Difficultcommunityengagementonavoluntarybasisfor
suchalongperiod

Simultaneousandcollaborativedecision-makingprocess
withimmediateevaluationofalternativesolutionsand
theirimpacts

Littleornoknowledgeofgoalsaprojectsofaplanbythe
community Transparency:ademocratizationoftheplanningprocess

Finalproducts:technicalreports Simplediagramsandeasytounderstandcolorcodedmaps

Finalplanoriented Decisionmakingprocessoriented
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Figure 9. Digital inclusion spaces in Belo Horizonte (Source: Adapted from Belo Horizonte Municipal ICT Authority - Prodabel, 2017
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ENDNoTES

1 Geodesignhubisasoftwareforcollaborativegeodesign.Itenablesteamstocreateandshareconcepts,to
designcollaboratively,andtoreceivechange-assessmentsinstantly–allinahighlysynergetic,efficient
andeasy-to-useenvironment.Itisespeciallyeffectiveintheearlystagesofacomplexstudyorproject,
whenmanyalternativesmustberapidlycreatedandconsidered.

2 TelecentersandHotSpotsarepartofthedigitalinclusionpublicpolicyinfrastructureinBeloHorizonte,
aspartofthelocalDigitalInclusionProgram–BHDigital.WhereasTelecentersarelocatedinpublic
facilitiesinsociallyvulnerablecommunities,providingfreecomputer,Wi-Fiaccess,e-governmentactions
andICTcoursesforlow-incomeresidents,HotspotsarefreeWi-Fiareasinpublicspacessuchasmain
squaresandparks.
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