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ABSTRACT

This research focuseson theabilityof spatialdecision-support tools (SDST) to transformurban
regenerationprocessesthroughcollaborativeplanningbetweenauthoritiesandcommunities.This
articlepresentswhatwaslearnedfromtheimplementationoftwoSDSTwithinplanningauthorities
inAotearoa,NewZealand.Thefirsttool,Envision,enablestheidentificationofsuitableareasfor
urbanregeneration;thesecond,ESP,focusesontheenvironmentalandsocio-economicassessment
of regeneration scenarios at the neighbourhood scale. We use empirical observations from the
implementationof theseSDST indiverseplanning authorities, to analyse the influenceof local
specificitiesandappropriatecollaborationmodelsforthedevelopmentandadoptionofthetoolsfor
decision-makingandcommunityengagement.Weproviderecommendationsforfuturedevelopment
andimplementationofSDSTtoreinforcecollaborativeplanningandlocalgovernancewithinurban
regenerationprocesses.
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1. INTRoDUCTIoN

The increasing need for climate change adaptation and urban sustainability has encouraged
governments to review planning agendas and strategies focused on social, environmental and
economic urban regeneration, while tackling local needs such as housing and transport (Baker,
Peterson,Brown,&McAlpine,2012;Siders,2017).Currentplanningtoolsandprocessesneedto
bere-evaluatedtoassesstheirsuitabilitytoaddressurbanplanningshifts.Thebigglobalchallenges
thatneedtobeconsideredaddpressuretoplanning,policymaking,anddecision-making(Aylett,
2014),whichalreadyfacechallengesintheformofcomplexanddiverseprioritiesatmultiplescales.
Inthiscontext,wearguethatsustainablechangeisnecessaryinplanning,towardevidence-based,
multi-scale,andcollaborativeurbanregenerationaddressinglocalplanningneeds,andsimultaneously
tacklingglobalplanningpressures.
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Thisresearchaimstoexaminewhether,andifsohow,spatialdecision-supporttools(SDST)can
encouragesustainablechangesinurbanplanning,bysupportingcollaborativeplanning.Toachieve
this,wediscuss the implementationof two researchbasedSDST in severalplanningauthorities
in New Zealand. The first tool, Envision, enables the identification of suitable areas for urban
regeneration,whilethesecond,EnvisionScenarioPlanner(ESP),supportstheenvironmentaland
socio-economicassessmentofregenerationscenarios.ThisresearchexaminesthesuitabilityofSDST
andimplementationmethodologiestostrengthenplanningprocessesandoutcomes,whilerecognising
therelevanceoflocalandglobalissuestoachievesustainablechangesinurbanplanning.Empirical
observationsonplanningstakeholders’engagementprovidethebasisforthis.Finally,weprovide
recommendationsforfuturedevelopmentandimplementationofSDSTtoreinforcecollaborative
planningandlocalgovernancewithinurbanregenerationprocesses.

Westartbyreviewingrelevantresearchandraisesomekeyquestions.Section2reviewsthethree
bodiesofliteraturethatcontributetothetheoreticalframework:1)Emergenturbanismassertingthe
importanceofurbanregenerationforsustainablechange;2)collaborativeplanningsupportingthe
needforcollaborativetools;and3)socio-technicalinteractionsexplainingsomeofthechallengesof
implementingSDSTinurbanplanning.Section3explainstheresearchmethodology,includingthe
SDST,casestudyauthoritiesandimplementationmethods.Section4presentstheresultsandsection
5thendiscussestheresearchfindings,providingrecommendationsforfutureSDSTimplementation
andmethodologiestoencouragesustainablechangeinurbanplanning.

1.1. Research Background
Urban planning paradigms around the globe face a number of significant challenges addressing
impactsofcurrentglobalphenomenaincluding:theincreaseofurbanpopulations,andtheeffects
ofgreenhousegasemissions,climatechange,acutesocialinequalities,foodinsecurity,andpolitical,
religiousandethnictensions.Inmanycities,planningauthoritiesarenowbeingchallengedtofocus
onthewellbeingofcommunitiesasanoutcomeofenvironmental,socialandpoliticaltensions(Papa,
Galderisi,Majello,&Saretta,2015).Sociallyandenvironmentallysustainableurbanisationisyet
tobeachievedinheavilycar-dependentsocietieswithurbansprawlconsumingperi-urbanland,and
ongoingsocio-economicdisparitiesamongstcommunities(Calthorpe,2011).Homelessness,socio-
economicvulnerabilities,deterioratinginfrastructure,andpublicsafetyaresomeofthekeychallenges
facedbyplannersglobally,whichhavebeenexacerbatedbyclimatechangeandrelatedhazardsinthe
pastfewdecades(Elsheshtawy,2004;Euchner&McGovern,2004).Planningsystemsandprocesses
haveyettoaddresssucharisingchallengesinasystematicmanner(100RCNetwork,2019).

In thecontextof thecitiesofAotearoaNewZealand, themainplanningchallenges include
increasedhousingdemandandaffordability,and theneed tomitigateundesirableenvironmental
consequencesofsuburbanisationsuchasthelossoffertilesoilsinperi-urbanareasandCO2emissions
(Howden-Chapman,Early,&Ombler,2017).Somelocalgovernmentshaveinitiateddebateswith
organisations andcommunities toplan for adaptationwhile addressing localplanningpriorities.
Forinstance,ChristchurchandWellingtonCityCouncils(bothmembersofthe100ResilientCities
Network),areactivelypursuingmoreresilientsocial,environmental,andphysicaloutcomes.The
complexityofsuchplanningchallengesismanifoldduetopopulationgrowthandpoorhousingquality
anditsimpactsoncommunities’healthandwellbeing(Early,Howden-Chapman,&Russell,2015;
Falconer,2015).Mosturbancentres inNewZealandhaveexperiencedsignificanturbansprawl,
ongoing car dependency and socio-spatial segregations; transitioning toward sustainable urban
regenerationposessignificantstrainstocurrentplanningpractices.

Despitesuchpressures,someplanningstakeholdersarescepticalabouturbanregenerationand
intensificationofmid-suburbanareas,duenotonlytoascarcityofaccessibleevidenceandbutalsoa
lackofbestpracticeguidelinesandexemplars.Thiscanexacerbatethestatusquo‘businessasusual’
lowdensitydevelopment.Alongside,therehasbeenvariableandgenerallylimitedinvestmentin
publictransportinNewZealand,leavingsuburbanandperi-urbancommunitiesheavilydependenton
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privatelyownedmotorisedvehicles,encouragingtheproliferationofhighwaysandshoppingmallsand
subsequentsocio-spatialenclavesofsegregation(Earlyetal.,2015;Falconer,2015;Howden-Chapman
etal.,2017).Suchoutcomeshavecontributedtothemarginalisationofgroupswhocannotafford
tolivenearamenitiesorthemobilitycoststorelevantsocialinfrastructure.Market-ledapproaches
tourbandevelopmenthavebeendominantinthepastfewdecades;andprivateinterestshaveoften
beenprivilegedattheexpenseofthecollective,publicwelfare(Grimes,Lutchman,&Robinson,
2015).Consequently,housingaffordabilityandliveableneighbourhoodsareparticularlydifficultto
achieveintheNewZealandurbanplanningcontext.

Despitethecomplexityoftheseurbanplanningchallenges,theimplementationofsuitableSDST
inNewZealand’surbanplanningpolicyandpracticereceivesrelativelylittleattention.Insomecases
centralgovernmentendorsessometoolstosupportplanningdecision-makingprocesses,buttheir
suitabilitytoencourageproceduralchangeisdebateableduetotheirstrongalignmentwiththestatus
quo(seeSchindler&Dionisio,n.d.).Despitetheexistenceofparticipatorymechanismsmandating
localauthoritiestoengagewithcommunities,participatoryplanninginNewZealandisyettoadvance
beyondconsultation(Menon&Gavin,2006).Communityengagementandpublicparticipationare
oftenunderstoodasimportantplanningsteps,buttheircriticalroletostrengthenoutcomesthrough
collaborationbetweenplanningstakeholdersfortheintegrationoflocalknowledge,andco-production
processes,isyettobefullyunderstood.

1.2. Research Questions
CurrentplanningchallengesinNewZealandandglobally,highlighttheneedforresearchonurban
regeneration,collaborativeplanningandsocio-technicalinteractionsintheapplicationofSDST,to
fostersustainablechangeinurbanplanningwhilearticulatingtheneedsoflocalcommunities(Joseph,
2013).Ourmainresearchquestionsare:

1. HowcanSDSTencouragesustainablechangewhilesupportingcollaborativeplanningin
urbanregeneration?

2. HowcanSDSTandtheirimplementationsupportsustainableurbanplanning,whilesimultaneously
recognisinglocalplanningneedsandglobalissues?

3. WhatarethekeyrecommendationsforthedevelopmentandimplementationofSDST,aiming
atsustainablechangesinplanningforurbanregeneration?

2. LITERATURE REVIEw

Three bodies of literature have informed this research and its theoretical framework (Figure 1).
Emergenturbanismisthefirstbodyofliterature,describingsustainablechangesinurbanplanning
while arguing for urban regeneration. This literature suggests that advanced planning outcomes
requiretransformativeplanningmethodologies.Thesecondbodyfocusesoncollaborativeplanning,
raising awareness of some shortfalls of participatory mechanisms in fostering collaboration
between stakeholders. Finally, the third body focuses on socio-technical interactions, explaining
thecomplexitiesof relationshipsbetweenplannersandSDST, raisingawarenessof theneed for
appropriate implementationof technological solutions.Wepropose a theoretical framework that
linksthesethreebodiesofliterature.

2.1. Emergent Urbanism: Paradigm Shift Toward Urban Regeneration
Theinfluenceofurbanisationonclimatechangeandtheneedfortransformativeadaptationhasbeen
exploredinurbanstudies,includingsomeofthetransnationalchallenges(Revietal.,2014;Seto&
Reenberg,2014;Watts,Adger,&Agnolucci,2015).Theintenseuseofmotorisedvehiclesisamajor
sourceofCO2emissions,exacerbatingthegreenhouseeffectandcontributingtoglobalwarming.
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Industryandtransportsectorsremainheavilyreliantonfossilfuels,stressingtheurgencyofurban
environments to transition to renewal energy systems (Calthorpe, 2011;Newman&Kenworthy,
2015).ManyplanningsystemsinAmericanandAustralasiancities,however,continuetounwittingly
encourageGreenfielddevelopment,whichnotonlyencouragesmotorvehicleusebutalsoconsumes
peri-urban land that is crucial for environmental provision, regulation, recreation and natural
ecosystems’support(Brandt,Tress,&Tress,2000;Rouse&Bunster-Ossa,2013).Addressingsome
oftheseissues,emergenturbanismfocusesoneffectivesolutionsforadaptingurbanenvironments
(Calthorpe,2011).Incomplexurbansystemsliterature,theneedformulti-scaleapproacheshasbeen
recognised,withseveralframeworkssupportingthearticulationofglobal,national,regionalandlocal
priorities(Batty,2013;Bettencourt,2013;Webbetal.,2018)inordertoholisticallyattainadaptation.

Urbanregenerationoffersthepotentialforimprovedsustainability,throughinterventionscapable
ofmeetingglobal,regionalandlocalpriorities(Bay&Lehmann,2017)andunderstandingurban
environments as complex systems. Joseph (2013) alludes to self-invention, frugality, and active
citizenshipaskeyadaptationcapabilitiestobalancebuiltandnaturalrealms.Urbanregeneration
offerscitiestheopportunitytoreinventtheirsocio-economic,culturalandphysicalconditions,while
valuingurbanlandasavitalresource(Donnison,1993;Hausner,1993;Lichfield,1992).Community
engagementisalsofundamentalforurbanregeneration(Roberts&Sykes,2000),toensurethatlocal
cultureandidentityareembeddedinthetransformationofneighbourhoodsandcities(Zukin,1995).

Newtonetal.(2012)definegreyfieldsasmid-suburbanareasfacingsocio-economicandphysical
deterioration,offeringopportunitiesforurbanregeneration.Theauthorsarguethatlocalcommunity
needs,suchassocialinfrastructure,shouldbeaddressedattheneighbourhoodscale,whileencouraging
urbanliveabilitythroughcommunityengagementprocessesinregeneration(Newton,2010;Newton
etal.,2012).Trubkaetal.(2010)examinedthehighcostsofsuburbangrowth,supportingtransit-
orienteddevelopmentwithevidenceoncostsandbenefitsofurbanregenerationalongmasstransit
investments(McIntosh,2015).

Figure 1. The relation between the reviewed bodies of literature and SDST
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Researchonprocessesandtoolsaimingtofacilitatesustainableurbanregenerationhasalso
beenexplored,includingthedevelopmentofSDSTsuitableforregenerationprocesses(seeDionisio,
etal.,2016;Glackinetal.,2016;Kinghametal.,2016).Theimplementationofresearch-based
SDSTtosupportmultiple-stakeholderengagementinurbanregenerationhasbeenthebasisfor
thereviewofengagementmethodologiesinurbanplanning(seeGlackin&Dionisio,2016;and
Dionisio&Kingham2017).

Nevertheless,thesuitabilityofplanningtoolsandprocessestoaddresstheintersectionofglobal
pressuresandlocalplanningneeds,remainsunexploredincurrentliterature.Throughtheanalysisof
usecases,thisresearchaimstocontributetothisliterature.

2.2. Participatory and Collaborative Planning: The 
Need for Collaborative Planning Tools
Public participation had its origin in the 1960s and 1970s, aiming to increase transparency and
inclusivenessofplanningprocesses(seeArnstein,1969;Damer&Hague,1971;Reynolds,1969).
Manyurbanplanningsystemshaveevolvedtoenablecollaborationprocessestosupportplanning
decisions(Bronwill&Carpenter,2007;Laurian,2009).Theunderstandingthatplanningandpolicy
arepracticalprocessesthatshouldbeaccessibletopublicinquiry(Darke&Pocock,1995;Fischer&
Forester,1993)encouragedthelatterintheirproposalforpublicparticipationdebatestoleadpolicy
analysisandplanning.Arguably,theroleofplannersshouldmovefromsolelyexpert-ledplanning
toengagementofcommunitiesinplanningprocesses(Forester,1999).

Aimingtoarticulatemultipleperspectivesinplanning,consensus-buildingwasintroduced
inthemid-1990s,withapplicationguidelines(Innes,1995,1996;Innes&Booher,2000,2004).
Consensus-buildingcansupportmultiplepartiestoovercomedivergences(seeMargerum,2011).
Inalternativetotop-downdecision-making,collaborativeplanningfocussesongovernancefor
urbantransformationandmanagement(Healey,2003;Innes&Booher,2000).Inthisadvanced
model,thebasisforparticipationistorealisecommunityengagementtowardgenuineformsof
collaboration(Healey,1998).

Collaborative planning includes methods such as co-design, co-creation, and collaborative
platforms.Inurbanplanning,co-designmethodshavebeenthemostpopularenablingstakeholdersto
developconnectionsduringdecision-makingprocesses,whichcanbenefitplanningoutcomesaiming
atsocio-economicinclusivity(Sanders&Stappers,2014).Co-designcancombineawiderangeof
non-expertandexpertcontributions,inwhichcommunities’contributionisrecognisedasrelevant
forimprovedoutcomes.Collaborativeplanningmethodshaveknownadvantagessuchassharedrisk
management,whiledevelopinglearningprocesses(Crowe,Foley,&Collier,2016;Somerville&
Nino,2007).Theneedforauthenticengagementinurbanplanninghasencouragedtheadoptionof
co-designmethods,suchascharrettes,forums,andcampaignsinvolvingthepublic.

TherehavebeenafewstudiesfocusedonSDSTtosupportcollaborativeplanninginurban
regenerationprocesses.GlackinandDionisio(2016)discusstheimplementationofco-designto
facilitatecommunityengagementinurbanregeneration,whilesuggestingtheneedforauthentic
collaborative models between planning stakeholders, whereas Dionisio and Kingham (2017)
propose an engagement framework aiming to support authorities to collaborate with other
planningstakeholders.

Literatureoncollaborativeplanningprovideanimportantbasisforthisresearch,supporting
theneedofcollaborativemethodstoenablegenuinepartnershipsinregenerationprocesses.This
literature also raises awareness on the emergence of methods such as co-design, offering the
opportunitiesformoreinclusive,equitable,andtransparentdecisionsinurbanplanning.However,
thereisstillaneedforresearchontheapplicationsofSDST(Glackin&Dionisio,2016),while
examiningthepotentialtoarticulatemulti-scaledperspectivesandpriorities.Thisresearchaims
tomakeacontributioninthisgap.
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2.3. The Influence of Socio-Technical Interactions on Urban Planning
Rationalplanningmodelshavebeenextensivelyadapted in thepast fewdecades.Thesemodels
oftenincludethedelineationofobjectives,evaluationofoutcomes,andparticipatorymechanisms
to incorporatecommunities’viewsinplanning(Lane,2005).Theseapproacheshaveencouraged
evidence-basedpracticeinplanning(Krizeketal.,2009)andcomplexsystemmodelswithalgorithmic,
modelling, andpredictingapproaches (Batty,2008;White,Uljee,&Engelen,2012)whichhave
extendedthearrayofavailableevidencetosupportdecision-makinginurbanplanning.

Yet,therearechallengesassociatedwiththeimplementationoftechnologiesintourbanplanning
practicesasthetheoryofsocio-technicalinteractionsexplains(Clarkeetal.,2006).Socio-technical
interactionsincludethecommunicationandexchangebetweenplanningend-users,andtechnologies
suchasplanningsupportsystems(PSS)andSDST.Inurbanplanningpractice,plannersoftenuse
thesame(S)DSTtoachievediverseoutcomesorusedifferentlymultipletoolstoachievecommon
objectives.TheinteractionsbetweenplanningstakeholdersandSDSTinfluenceplanningprocessesand
outcomes(Vatrapu,2009).Forinstance,SDSTcansupportcommunicationbetweenplannersadding
technologicalinter-subjectivitytoplanningoutcomes.Plannerscancontrolthedatainputtedtotools
andmightinterpretresultsdifferently,addingusersubjectivitytoplanningoutcomes(Clarkeetal.,
2006;Vatrapu,2009).Interactionsbetweenplannersandtechnologiescanenhancetheconnections
amongplanningstakeholders,improvingprocessesandoutcomes,whereassolelyexpert-ledplanning
approachesmighthindersuchconnections.

Button(2006)stressestheimportanceoftrusttomediatedependabilityinteractionsbetween
technologyusersandcomputationalsystemsinurbanplanning,whilediscussingthepsychological,
cultural, and organisational embeddedness of trust. Other research examines the relevance of
standardisation to facilitate socio-technical interactions, influencing trust and dependability of
technology (see Hardstone et al., 2006). Aiming to address some of these issues, engagement
methodologieshavefocusedonincorporatingtheviewsofend-usersinthedevelopmentofSDST
andgroundtherelevance,consistencyandapplicabilityofplanningtoolswithinplanningparadigms,
whilepreventingpotentialmisusesoftools(Reed,2007;Uran&Janssen,2003).Xuetal.(2018)
supportthisbyhighlightingtherelevanceoftrustandcommunicationbetweenteamsdeveloping
SDSTandplanningend-users.

Few research studies on planning tools have critically connected with the socio-technical
interactionsliterature(e.g.Vonk&Geertman,2008;Vonketal.,2005;Williamson&McFarland,
2015;Williamson&Parolin,2012),exploringtherelevanceoflocalcontextwithinsocio-technical
systemstomediatetheinteractionsbetweenplanningstakeholdersand(S)DST(Schindler&Dionisio,
n.d.).Althoughthisliteratureraisesawarenessoftheneedformethodologiestoovercomepotential
socio-technicalsubjectivitiesintheimplementationofSDST,researchfocusedonimplementation
methodologiestoaddresslocalandglobalplanningchallengesremainsscarce.Itisinthisgapthat
ourpaperisaimingtocontribute.

2.4. Theoretical Framework
Basedonthisliterature,weproposeatheoreticalframeworkpositioningSDSTrelativelytoplanning
processesandoutcomes(Figure2).Wehypothesisethatsustainableregenerationencompasseschanges
toplanningoutcomesandprocesses,throughcollaborativemechanisms,inwhichtheinteractions
betweenplanningstakeholdersandSDSTenableplanningoutcomestoreachthevariousscalesand
sectorswithintheplanningimpactsphere.

Inplanningprocesses,currentSDSTaremostlyfocusedontheinterventionsphereofurban
planning(Figure2,intermediatecircle),whilebridgingsocio-technicalinteractionsbetweendecision-
makersandtools,andengagementbetweendiverseplanningstakeholders.Currenttoolsaremostly
sectorial,addressingeithersocial,economicorenvironmentalissues(intercuttinglines).Incontrast,
wehypothesise thatSDSTwhichenablecross-sectorcollaborationwillhavegreaterpotential to
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fostersustainablechange.Suchtoolscanencourageacross-sectorialmediationtoaddresspotential
socio-technicalsubjectivitiesand interconnectvariousscales.Thearticulationbetween localand
globalplanningpressuresrequiresmulti-scaled,cross-sectorcollaborativeplanningprocesses,and
thetoolsusedtosupportsuchprocessesshouldreflectthis.

In planning outcomes, the application of current SDST tools falls short in establishing
multi-scale,cross-sectorcollaborationtointerconnectlocalandglobalscales.Thismeansthat
planningoutcomesthatonlyconsiderlocalneeds,mightsoonbecomeout-datedorinadequate,
giventhedisconnectwiththewidercontextofchange.However,toolscapableoffosteringchange,
establishtheconnectionbetweencommunitiesandglobaloutcomes,throughmulti-scaledand
inclusiveplanningprocesses.This frameworkprovidesastructure toanalyseSDST, through
theobservationofprocessesandoutcomesenhancedbythetoolsandtheircapacitytosupport
sustainablechangesinurbanplanning.

3. METHoDoLoGy

Theadoptedmethodologycomprisesthreeparts:i)twocasestudySDSTfocusedonurbanregeneration
inthewidercontextofexistingSDST(Section3.1);ii)fivecasestudiesinNewZealandwherethe
SDSTwereimplementedtoobserveandassesstheresultingplanningoutcomes(Section3.2);and
iii)partnershipmodelsadoptedtoimplementtheSDSTineachcasestudy(Section3.3).

Figure 2. Theoretical framework – Spheres of urban planning [processes], and {outcomes}
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3.1. Case Study SDST
PlanningtoolsinNewZealandarehighlydependentonthecurrentplanningcontext,includingthe
systemsinwhichspatialdataisgeneratedandused,andtheprioritiesofplanningstakeholders.The
spatialdataecosystemisfragmented,withdiverseprovidersandstakeholdersgeneratingandusing
multi-levelleddatawithoutmandatorystandards(Schindleretal.,2018).Themostcommonlyused
toolsareeithercommerciallysourcedorendorsedbycentralgovernment,andtherearealimited
numberofplanningtoolsincorporatinglocalneeds.Forinstance,theDevelopmentFeasibilityTool
(DFT) is a tool endorsed by New Zealand’s Ministry of Business, Innovation and Employment
(MBIE),andiswidelyusedwithinlocalgovernments.Thisnon-spatialdecision-supporttoolenables
feasibilityassessmentsofurbandevelopmentbasedonestimatedeconomiccostsandbenefitsofnew
developmentssourcedfromdevelopersandconsultancies.Othercurrentplanningtoolsoftenfocus
onsectorialapproachestoplanningdecision-making;planningexpertshavedetailedspatialdatasets
andcomplexmodelstoassessurbandevelopmentscenarios,whilecommunityengagementoften
involvespost-itsovermaps.Thearticulationofdiverseperspectivesisdifficulttoattainwhilemaking
ittechnicallyrelevantforplanners.SuchgapwasthebasisfortheemergenceofPublicParticipatory
GeographicalInformationSystems(PPGIS),whichhasbeengraduallyadoptedinplanningauthorities
internationally,includingNewZealand.MaptionnaireTMisacommercialPPGIStool,aimingtoenable
collaborativeplanning,providingaplatformforthevisualisationofexpertrelevantdataanddiverse
perspectivesinurbanplanning(Kahila-Tanietal.,2019).

Toaddresssomeofthelimitationsofcurrentplanningtools,twocasestudySDST(Envisionand
EnvisionScenarioPlanner)weredevelopedconsideringtheAustralianandNewZealandplanning
contexts (seeGlackinetal.,2016;Newtonetal.,2012).Later, the toolswererevised toaddress
thespecificprioritiesofNewZealandplanningstakeholders.Bothaimtosupportsocio-economic
and environmental regeneration of mid-suburban areas and urban intensification for community
developmentthroughcollaborativeplanning(Dionisioetal.,2016;Newtonetal.,2012).

Envisionisaweb-basedtool,publiclyavailabletoplanningauthoritiestoengagewithmultiple
stakeholdersintheidentificationofareassuitableforurbanregeneration.Envisionaimstosupport
planningstakeholderstodefinerelevanturbananddemographicfactorsforspecificurbanregeneration
strategies. For instance, areas where young people live, near schools, medical centres, parks,
supermarkets,busroutesandcyclelanesmayberelevantforurbanregenerationtargetinghousing
affordabilityforyoungfamilies.Planningstakeholderscancollaboratetofindwheretoregenerate
inalignmentwithlocalplanningstrategies,prioritiesandcommunityvalues(Figure3).

Figure 3. Envision: Co-produced maps for the identification of areas with potential for regeneration (specific case of Tūmanako 
Centre, OHU)
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Envisionintegratesaspatialdatasetatcadastralscale,mostlybuiltfrompubliclyavailabledata,
anditsinterfacetargetsawiderangeofusersincludingnon-experts.Theversatilityofthetoolaimed
tosupportcross-sectorengagement,betweenplanningauthorities,localcommunities,businesses,
organisationsanddevelopers,tobuildingconsensusinengagementprocesses.Distancestokeysocial
amenitiesandurbaninfrastructure,severalpredictionredevelopmentindicators,anddemographic
datahavebeenintegratedinthetooltoenablemulti-criteriaanalyses.Theabilitytoexcludeareas
exposedtonaturalhazards(i.e.liquefaction,sealevelrise,flooding,erosionandrockfall)fromthe
resultswasparticularlyrelevantforNewZealandplanningstakeholders.

ThesecondcasestudySDST,ESP(EnvisionScenarioPlanner), isalsoawebbasedSDST,
publicly and freely available in New Zealand. It was created for the assessment of regeneration
scenariosthroughvisualisationandimpactassessments.WithESP,multipleplanningstakeholders
canbuildconsensusontrade-offsofenvironmental,socialandeconomicimpacts,whiletargeting
specificoutcomes.Itallowsthesubdivisionandamalgamationoflandparcels,andincludesalibrary
ofbuildingtypologies,openspaces,andpathways.Theseareavailableindiversebuildingstandards,
enablinguserstodevelopdiverseregenerationscenarios.Dataassociatedwiththeseobjectscomprises
constructioncosts,andenvironmentalimpactssuchasembodiedandsequesteredCO2,energyand
wateruseandassociatedoperationalcosts(Glackinetal.,2016),whichcanalsobecustomised.

SocialoutcomesarealsoconsideredinESP;forinstance,residentialtypologiesconsiderthe
numberofresidentsandcommercialandinstitutionaltypologiesconsidertheprospectivenumberof
jobscreated;ESPalsocalculatestheaverageopenspaceareaperinhabitant.Generally,mostsocial
outcomesofurbanregenerationaredifficulttomeasureandcompareacrossscenarios.Visualisation,
however,increasesESP’scapabilitytoincludenon-expertsinengagementprocesses,whiledetailed
quantitativeassessmentreportsincreaseplanningexperts’confidenceinthetool.Withtheaimof
increasingESP’spotentialforcollaborativeplanning,aninterfacewasdevelopedforthecomparison
ofuptothreeregenerationscenariosforthesamearea,withvisualisationandassessmentreports
(Glackinetal.,2016;Schindler&Dionisio,n.d.).WithESP,planningcommunitiescancollaborate
to examine how to best regenerate neighbourhoods, considering local environmental and socio-
economicpriorities.

BothcasestudySDST,EnvisionandESP,weredevelopedandrevisedaccordingtostakeholder
feedback,enablingtheincorporationofvariousperspectivesacrossthecomponents,interfaces,and
algorithmsofthetools.However,asresearchdevelopedSDSTtheyaimtoalignwithcurrentlocal
needs,while contesting the statusquoofurbanplanning.TheseSDSTcanenableand structure
collaborativeplanningamongstmultiplestakeholders,withafocusonconsensusbuildingandco-
designscenarios.Toexaminetheircapacitytofostersustainablechange,thetwo-casestudySDST
wereimplementedinthecasestudyauthorities.

3.2. Case Study Authorities
Aotearoa New Zealand offers some advantages to developing research focused on collaboration
acrosstheurbanplanningsector.Firstly,citiesinNewZealandarecurrentlyundergoingsignificant
change.About72%ofthepopulationlivesinurbancentres(StatisticsNZ,2017),andsubstantial
urbanisationisunderwayinmajorcentresduetopopulationincrease.Secondly,theurbanplanning
communityiscontainedandstakeholdersarefamiliartoeachother’sagendasandpriorities,fostering
anidealenvironmentforcollaboration(Margerum,2011).Additionally,NewZealand’sinstitutional
landscapeembodiestwoconstitutionallyrecognisedculturalidentities,representingindigenousand
westernperspectives,whileformingabiculturalnationinwhichplanningdecision-makingcanbenefit
greatlyfromthecross-pollinationbetweenthesetwosocio-culturalstreams.

Tocoverthewiderspectrumofplanningagendasacrosstheurbanplanningsectorandtobetter
understandhowdifferentcontextsmayinfluencethepotentialoftoolstoachievesustainablechange
inplanning,thecasestudiesincludetwocentralgovernmentauthorities,twolocalgovernments,and
onegrassrootsorganisation.RegenerateChristchurch1andŌtākaroLimited2arecentralgovernment
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planning authorities with jurisdiction in Christchurch and have both been created to plan and
implementtheChristchurchrebuildafterthe2010/11CanterburyEarthquakesequence.NelsonCity
Council(NCC)andChristchurchCityCouncil(CCC)aretwolocalgovernmentauthorities,which
facedistincturbanplanningcomplexities,yetwithsimilarchallengessuchasurbanintensification
andtheneedforsocio-economicregenerationofinner-cityareas.TheOfficeforHolisticUrbanism
(OHU)isagrassrootspropertydevelopmentorganisation,whichengageswithcommunitygroups
inurbanregenerationprocesses.

Theresearchteampartneredwithplanningteamsinthefivecasestudyorganisationstoobserve
andassesstheuseofthetwo-casestudySDSTwithincurrentplanningworkflowsandprocesses.
ThesepartnershipsaimedtosupporttheplanningteamsatthecasestudiestounderstandtheSDST
andincorporatethemintocurrentplanningexercises,sothattheresearchteamcouldfurtherobserve
theSDST’scapacitytoenhancesustainablechangesinplanningprocesses.

3.3. Partnership Models
Toaddressthediverseneedsofthestakeholdersineachcasestudy,threepartnershipmodelswere
usedtoimplementtheSDSTandevaluatetheircapacitytofostersustainablechangeinplanning.The
partnershipbetweentheresearchteam(whodevelopedtheSDST)andtheusers(i.e.casestudies’
planningstakeholders)tooktheformof‘supportivecommunication’,‘cooperation’,or‘collaboration’
(Figure4),andsomeblendedversionsofthesemodels,dependingonstakeholders’needs,expectations,
organisationalstructure,aswellasavailabletimeandstaffresourcesateachcasestudyorganisation
(Patel,Pettitt,&Wilson,2011).

3.3.1. Supportive Communication Model
Inthefirstpartnershipmodel,‘supportivecommunication’(Figure4,left),trainingandsupportis
providedtouserswhennecessary.Thisschemeissuitableforplanningauthoritieswithwell-defined
criteriatodevelopregenerationscenarios,andlimitedresourcesfordeeperformsofcollaboration
(Pateletal.,2011;Wilson,2006).StakeholderscandevelopknowledgeabouttheSDSTtomeettheir
planninggoals,guidingthedefinitionandmodellingofscenarios,whileunderstandingtherelevance
oftheinputsfedintotheSDST.Stakeholdersdeveloptheknow-howforfutureuseoftheSDST,while
managingtheallocationoftimeandresources.Thismodelrequirestheleastcoordination,allowing
userswithflexibilitytoexperimentwiththeSDST.

Figure 4. Partnership models adopted to implement the SDST in the case study authorities
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3.3.2. Cooperation Model
Thefocusofthecooperationmodel(Figure4,centre)issetonjointlydiscussingtheregeneration
scenariosandinterpretingtheoutcomes.Likethesupportivecommunicationmodel,thismodel
includesdatapreparationandintegrationintotheSDST.Workshopsarekeytoadaptthecriteria
of the regeneration strategies, scenarios and outcomes, leading to an iterative process. This
model allows for debate on potential regeneration scenarios and their assessments can help
tailoringtheSDSTtouserneeds.Themainbenefitofthismodelisthereducedneedfortechnical
resources,whilestakeholderscanhavetheopportunitytoshareinsightswiththeresearchteam
(Voss&Bornemann,2011;Weiseth,Munkvold,Tvedte,&Larsen,2006)toimprovetheSDST.
StakeholdersbenefitfromtheinsightsoftheSDSTandcanbuildthecapacitytodevelopthe
functionalandtechnicalknow-howfortheimplementationoftheSDST.Thismodelrequires
allocationofresources(timeandstaff)forimplementation.

3.3.3. Collaboration Model
Collaborationmode(Figure4,right)isthemostinteractivemodel,enablingrichconversationsand
learningenvironments.Theresearchteamandstakeholderscollaboratethroughouttheimplementation
stagesoftheSDST,includingengagementactionswithcommunitiesandthewiderpublic.Thismodel
issuitabletoplanningstakeholderswhohavethecapacitytocommittoalong-termintegrationofthe
SDSTintheirpracticesandknowledgetransition(Pateletal.,2011).Planningstakeholderscanuse
theSDSTasalearningprocesstofostertheirunderstandingofunderlyingtrade-offs.Collaboration
equipsstakeholderswiththeunderstandingofhowtobestimplementtheSDSTtomeetspecific
planningneeds,whilereflectingoncurrentplanningpracticesandprocesses,andpotentialwaysto
makesustainablechanges.

4. RESULTS

EnvisionandESPhavebeenimplementedinthecasestudyauthoritiesthroughpartnershipmodels
adjusted to each authority’s planning needs and priorities. The varied range of organisational,
planning,andimplementationcontextsofthecasestudiesprovidedtheopportunitytoexaminethe
diverseconditionsinfluencingtheSDST’scapacitytoenhancesustainablechanges.Thefollowing
sectionsdescribethecasestudyauthorities,outliningtheaimsfortheimplementationofEnvision
and/orESPandtheadoptedpartnershipmodel(s).Weexaminechangesinplanningasstructuredby
thetheoreticalframework(Figure2).

4.1. Central Planning Authorities
TheengagementwithRegenerateChristchurchwasinitiatedinJanuary2017,aimingtosupportthe
assessmentofregenerationscenariosforthecitycentre,andassistadecision-makingprocesswiththe
localbusinesscommunity.Ablendedmodelofcooperationandcollaborationwasadoptedforabout
twelvemonths,structuringthecollaborativeworkbetween3membersoftheRegenerateChristchurch’s
StrategicandPlanningteamandtheresearchteam.TheteammanagerendorsedtheuseofESPgiven
itssuitabilityfortheassessmentofregenerationscenarios,andpresentationofrelevantevidenceto
engagewiththelocalcommunityinfurtherplanningstages.Thecollaborativepartnershipaimedto
assesstheenvironmental,socialandeconomicimpactsofthreeregenerationscenariosincomparison
tothecurrentsituation:businessasusual,greencity,andcompactcity(Figure5).

TheevidenceproducedthroughESPwaspresentedatnon-expertleveltowidenthepotential
for collaborative planning between Regenerate Christchurch and the local business community.
TheimplementationofESPsupportedacollaborativeplanningprocess,towardconsensusbuilding
betweentheplanningstakeholders.Thecompactcitywasthechosenscenarioduetoitsbeneficial
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environmental,socialandeconomicimpacts,whileallowingforanincreaseofbuildingsandgross
floorarea(GFA)comparativelytothebusinessasusualscenario.

ŌtākaroLimitedfocusesonthedeliveryofAnchorProjects6withdiverseservicesandsocial
amenities. The supportive partnership with Ōtākaro Limited started in March 2018 to provide
technicalsupportfortheapplicationoftheSDST.Themainobjectivewastoassistasmallteamof
plannersatŌtākaroLimitedinidentifyingareasincentralChristchurchwithregenerationpotential
formixedusesandaffordablehousing,tofurtherinformstrategicplanning.Forthis,thesixmonth
partnershipfocusedontheimplementationofEnvision.Thispartnershipwassustainedwithlimited
communication due to the unavailability of key Ōtākaro Limited staff. The outcomes achieved
throughtheimplementationofEnvisionwereanumberofworkshopstoproducemapsaimingto
informstrategicplanningactivities.

4.2. Local Planning Authorities
TheengagementwithNelsonCityCouncil(NCC)startedinFebruary2018andaimedtoassess
diverseurbanintensificationscenariostosupporttheplanningteaminurbanintensificationprocesses.
AcooperativepartnershipmodelwasadoptedforapproximatelyeightmonthstoimplementESP
withintheplanningteam.Thiswasledbyachampionplanner,whohadrecentlybeenappointed
atthecouncil,whichledtosomecommunicationchallengeswiththewiderplanningteam.Forthe
outcomes,ESPenabledthevisualisationandassessmentofurbanintensificationscenariostosupport
plannersinstrategicplanningactivitiesfocusedonaffordablehousingacrossthecity.Intermsof
processes,theimplementationofESPsupportedinternaldebatesamongstplanningandmanagement
teamswithfocusonthesuitabilityofcurrentplanningtoolsendorsedbycentralgovernment,such
astheDFT,tosupportdecision-makingonsustainableurbanintensification.

TheengagementwithChristchurchCityCouncil(CCC)tookdiverseforms,toaddressdiverse
planningneedsemergingduringthepartnership,whichcontinuedfortwoandahalfyears.Challenges
arose throughout this partnership due to structural changes across the council, conditioning the
communicationandshiftingtheplanningpriorities.Atfirst,theengagementwasinitiatedinMarch
2016withplannersoftheUrbanRegenerationteamtoidentifyareasacrossthecitywiththepotential
forcouncil-ledurbanregeneration,andtoassessscenariosfocusedonaffordableandsocialhousing.
Forthis,acollaborativepartnershipwasadoptedtojointlydefinethecriteriatoapplyinESP.

Thiscollaborativepartnershipwaschampionedbytwoplannersandlastedsixmonths,resulting
inthedefinitionofassessmentcriteriarelevanttotheUrbanRegenerationteamandtheproduction
ofmapsandassessmentreportsthatsupportedanumberofcriticalplanningsteps.Inaddition,these

Figure 5. Comparative assessment of environmental impacts of three regeneration scenarios for Central Christchurch (BAU, 
Green City, and Compact City – versus the current situation)
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mapswereusedbytheUrbanRegenerationteamtoraiseawarenessamongcouncillorsoncouncil-led
regenerationopportunitieswithfocusonsocialhousingandsocialinfrastructureacrossthecity.This
internaldebateamongstplannersanddecision-makerssupportedthewiderengagementacrossthe
councilfortotherevisionofthesocialhousingstrategy.Intheassessmentofregenerationscenarios
foraffordableandsocialhousing,ESPsupportedthecomparativeassessmentoftwoscenariosin
CareyStreet.ThescenariosfeaturedaBAUandasociallyandenvironmentallyefficientscenario,
enablingtheUrbanRegenerationteamtovalidatedecisionsbeforethedesignstage.

AsecondengagementwiththeCCCoccurredinDecember2017,withcouncillorsandlocally
electedrepresentatives.Afterseveralworkshops,theCCCendorsedEnvisionandESPforaspecific
strategicplanningexercise.Acooperativepartnershipwasadopted,inwhichthecouncil’ssustainability
advisorworkedcloselywiththeresearchteamforaboutsixmonthstodefineaspecificplanning
exercise,includingtheidentificationofsuitableareasforaffordablehousingtargetingyoungfamiliesin
centralChristchurch.Thisexerciseincludedthevisualisationandassessmentofregenerationscenarios
inanareaidentifiedthroughEnvision(Figure6).Fortheoutcomes,theSDSTenabledaplanning
exercise relevant for the council, increasing council decision-makers’ awareness of regeneration
opportunitiesfocusedonaffordablehousinginthecitycentre.

Intermsofprocesses,councillorsendorsedEnvisionandESPamongsturbanandstrategicplanning
teams,resultinginanotherplanningexercisewiththestrategicplanningteam.Thecooperationwith
thestrategicplanningteamaimedatassessingregenerationscenariosinabrownfieldsiteinSouth
Christchurch.Affordablehousingandurbanintensificationwerethestrategiesforthisarea,andthe
assessmentaimedtoenablethecomparisonofthreescenarioswithdistincturbandensities(30,50,
and100dw/ha).Afterapproximatelysixmonthsofcooperationwithoneoftheteam’splanners,ESP
enabledacomparativevisualisationandassessmentofsocial,economic,andenvironmentalimpacts
ofthethreeregenerationscenarios(Figure7).Thisplanningexerciseenabledthestrategicplanning
teamtoengagewithotherteamsacrossthecouncilforbroaderstrategicplanninginvolvingtransport,
infrastructure,andcommunitydevelopmentteams.

4.3. Grassroots organisation
OHUisagrassrootsorganisationwhichworksincollaborationwithcommunitygroupsinplanningand
co-designingurbanregeneration.Thisengagementstartedinearly2018andresultedinacollaborative
partnership,aimingattheexplorationofurbanregenerationinChristchurch.InMarch2018,OHU
heldacommunityworkshopfocusedonthedevelopmentofawellbeingcentre,theTūmanakoCentre,

Figure 6. Envision: Identification of urban areas with regeneration potential focused on young families in central Christchurch 
(left); ESP: visualisation and assessment of a mix-use scenario with social amenities relevant to young families in a selected 
area, CCC, 2018
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whereEnvision supported the identificationof urban areas responsive to criteria relevant to the
community.Theoutcomesofthecollaborationweretheco-productionofseveralmapswithandfor
thecommunitypartners(Figure3).TheimplementationofEnvisionenhancedOHU’scollaborative
planningcapabilitybyintegratingtheperspectivesofthecommunityintheco-definitionofcriteria
fortheidentificationofregenerationareas,andbyfosteringparticipationindecision-making.

4.4. Summary of Results
Thefollowingsummarytableofresultshighlightsthechangesachievedineachcasestudy.With
RegenerateChristchurchandOHU,theplanningprocessesenhancedcollaborativeplanningwith
outcomesatmultiplescales.Conversely,inthecasesstudieswheretheimplementationoftheSDST
facedlimitedcollaborativecapacitywithintheauthorities,theplanningprocessessupportedbythe

Figure 7. Visualisation of three regeneration scenarios with distinct urban densities in South Christchurch, (left: 30 dw/ha with no 
provision of social amenities, centre: 50dw/ha with essential social amenities; 100 dw/ha with diverse social amenities)

Table 1. Summary of results: Planning processes and planning outcomes achieved with the support of the SDST in each case study
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toolsonlyachievedthesocio-technicalscale,andplanningoutcomesrangedfromlocaltocityscale.
ThissuggeststhatplanningprocessesarekeyforSDSTtoenablesustainablechangeinurbanplanning.

5. DISCUSSIoN

ThecasestudieshighlightthatvariouscollaborativepartnershipmodelstoimplementSDSTcan
enhanceplanningauthorities’ability topromotecross-sectorial, cross-scaleand locally sensitive
approachestourbanregeneration.Thisabilitytotransformplanningprocesseshasapositiveimpact
onfosteringsustainablechange,asseeninthecasesofRegenerateChristchurchandOHU,inwhich
plannersusedtheSDSTtosharedecision-makingwithlocalcommunities.ThecaseofCCChas
alsoenabledplannerstoinitiateintra-organisational,bottom-upprocessesraisingpoliticalawareness
onregenerationopportunities.Comparatively,thechallengesfacedinothercasestudies(Ōtākaro
LtdandNCC),highlightthatsupportiveandcooperativepartnershipstoimplementSDSThaveless
impactonfosteringsustainablechange,sincecross-sectorialprocessesandcross-scaleoutcomes
werenotequallyenhanced.

WeaimedtoinvestigatehowSDSTcansupportsustainablechangeinurbanregeneration.This
researchsuggeststhatcollaborativepartnershipmodelstoimplementSDSTinfluencedtheprocesses
andoutcomes,andtheplanningauthorities’capacitytofosterchangecomparativelytothecurrent
statusquoinurbanregeneration.Figure8illustratestheprocessesandoutcomesachievedthrough
theimplementationoftheSDSTineachcasestudyauthority.Forinstance,inthecaseofRegenerate
Christchurch,whereESPwasendorsedbytheteammanagerandadoptedbyplannerstosupport
engagementwiththelocalbusinesscommunity,itwaspossibletoenhancecollaborativeplanning
processesandachievelocallyrelevantplanningoutcomes,whileaddressingglobalplanningissues
suchasclimatechangeadaptation (seeFigure8:[1]).The firstengagementphasewith theCCC
(collaborativepartnership)alsoshowedthatSDSTcansupporttransformativeplanningprocesses,
byenablingplanners to take leadership in local regenerationopportunities toengagecouncilors.
SuchprocesseswereenabledbytheuseofSDSTandthecollaborativepartnershipsguidingtheir
implementation(Figure8:[4]).Conversely,inplanningauthoritieswithconstraintsforcollaboration,
the implementation of the SDST had limitations in supporting sustainable changes in urban
regeneration.TheexampleofŌtākaroLimited,NCC,andlaterCCC,withpartnershipmodelsranging
fromsupportivetocooperative,demonstratedthatwhenappliedwithinthecurrentplanningstatus
quo,SDSThavealimitedcapacitytoenhancetransformativeprocessesandoutcomes.Theability
ofSDSTtosupportsustainablechangeinurbanregenerationisthereforeinfluencedbythemodels
adoptedtoimplementtheSDST,whichhaveshowntoshapetheplanningauthorities’capacityto
enhancecollaborativeplanningprocesseswithotherplanningstakeholders.Asresponsetothefirst
researchquestion–howcanSDSTencouragesustainablechangewhilesupportingcollaborative
planninginurbanregeneration?-Collaborativeplanningenhancedbylocalgovernanceguidingthe
transformationofplanningprocessesseemstobeacentralpieceofthesustainabilitypuzzle.

Inresponsetothesecondresearchquestion–howcanSDSTandtheirimplementationsupport
sustainableurbanplanningprocessesandoutcomes,while recognising localplanningneedsand
globalissues?-thefindingsshowthattheextenttowhichSDSTcanencouragesustainablechanges
isrelatedtotheplanners’enhancedcapacitytosharedecision-makingwithotherstakeholders,and
toinitiateprocessestoraisedecision-makers’awarenessonurbanregenerationopportunities.The
casesofRegenerateChristchurchandOHUshowthatsustainableplanningchangescanbeachieved
usingSDSTtoenhancecollaborativeplanning.BothcasesusedtheSDSTtomediateengagement
withlocalcommunities,achievingplanningoutcomeswhichsimultaneouslyaddresslocalplanning
needsandglobalplanningissues.ThissuggeststhatSDSTcanencouragesustainablechangesthrough
the enhancement of cross-sector processes and cross-scale outcomes, in alignment with current
researcharguingthatsustainablechangeisachievableby,firstly,respondingtolocalneeds,while
simultaneouslytacklingwiderscalesofplanningthroughcross-scaleandcross-sectorregenerative
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intervention(Mang&Reed,2012).TheabilityoftheSDSTtostrengthenregenerativeplanningis
influencedbytheadoptedpartnershipmodelsandtheircapacitytoresponddynamicallytospecific
organisational structures and local priorities of planning authorities. For sustainable change to
beholisticallyachieved, localcontextmustbeappropriately integrated inSDSTasdiscussedby
Schindleretal.(2020),ensuringthatspecificneedsandparadigmsareaddressed,whilerecognising
thespecificitiesoforganisationalcultures.Thisfindingsuggeststhatlocallysensitivesupply-demand
approachesmustbeconsideredinthedevelopment,implementationandassessmentofSDSTtoensure
theenhancementofplanningprocessesandoutcomestowardsustainablechange.Thisimpliesthat
localgovernanceapproachesmaybevaluableinmediatingthesupplyanddemandofSDSTand
theirimplementation.

Addressingthethirdresearchquestion-thedevelopmentandimplementationofSDSTaiming
atsustainablechangesinplanningforurbanregeneration-shouldfocusoncross-sectorial,intraand
inter-organisationalcollaborativepartnershipstoenabletransformativeprocessessupportingthe
integrationoflocalcontextsinthedevelopmentofSDST.Planningauthoritiesshould,therefore,
recognisetheimportanceofdevelopingandimplementingSDSTaspartofcollaborativeplanning
processes,toensurethatsuchprocessesareinterconnectedwithlocalgovernancestructures.Locally
sensitivesupply-demandapproachestodevelopandimplementSDSTshouldalsoberecognised
asapotentialwaytoenhancecollaborativeplanning,duetoitscapacitytoinfluencesustainable
change (consideringbothprocesses andoutcomes).Further researchneeds tobedeveloped to

Figure 8. Theoretical framework – Situating the implementation of the case study SDST in each of the 5 case study planning 
authorities, within the spheres of urban planning [processes], and {outcomes}
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enhance planning stakeholders’ awareness of the need to integrate local governance on SDST
developmentandimplementationprocessesaskeypathwaytowardlocally-sensitivesustainable
change.Additionally,thedevelopmentandimplementationoffutureSDSTshouldalsoconsider
multipleplanningneedsandcapacitiesacrossauthorities,includingexpertandnon-expertend-
users, and across diverse planning stages. To ensure the adaptability of SDST across diverse
planningstagesandformultipleend-users,co-designandcollaborationarefundamentalbothin
thedevelopmentandimplementationofsuchSDST.

6. CoNCLUSIoN

ThisresearchfocusedontheimplementationofSDSTamongurbanplanningauthoritiesandanalysed
theinfluenceofcollaborationmodelsonenhancingthecapacityofthetoolstosupportsustainable
changesinplanningprocessesandoutcomes.Overall,thecasestudySDSTandthecross-sectorial
approachused–whichincludedplanningteamsatcentralgovernment,localgovernmentandgrass-
rootslevels–haveshownthatSDSTcanbeusedtoenhancepoliticalawarenessonurbanregeneration
opportunitiesandincreasecollaborativecapacity.Thiscontributionisrelevantforscholarlyknowledge,
highlightingthatSDSTplayanimportantroleininterconnectinglocalgovernanceandcollaborative
planningthroughcross-sectorialcollaborativepartnershipmodels.

However, this research does have a few limitations. Firstly, feedback from the case study
authoritiescouldhelpcontextualisingtheresearchfindings,whichwasnotpossibletoobtaindueto
significantpersonnelchangesintheplanningteams.Futureresearchmightexpandtheanalysisby
integratingend-userfeedbackontheSDSTandtheircapacitytofosterchangesinplanningprocesses
andoutcomes.Secondly,itfocusedonboththedevelopmentandimplementationoftheSDST,with
distinctengagementinthedevelopmentstageacrossthecasestudyauthorities.Thisdesignenabled
acloserinvolvementofsomeoftheauthoritiesinthedevelopmentstagesofEnvisionandESP(CCC
andRegenerateChristchurch),allowingforactivefeedbacktoinformthereiterationofthetools.
However,thesecircumstancesmayhaveinfluencedtheadoptionofthetoolsbecausetheresearch
teamwastrustedintheseplanningauthoritiesmorethanothers,suchasŌtākaroLimitedandNCC.
Thirdly,thedevelopment,implementationandassessmentoftheSDSThasbeendevelopedbythe
sameresearchers, raising thepotential forpositionalitybiases.Finally, thecasestudyauthorities
presentdistinctcapacitylevelstoengagewithresearchandtodeveloppartnershipmodelsforthe
implementationofSDST.Insomecasestudyauthorities,urbanplannersfaceincreasinginstitutional
pressurestoachievespecificoutcomes,meaningthattheirworkloadsallowlimitedopportunitiesto
engagewithexperimentalinitiativessuchasresearchdevelopedSDST.Futureresearchshoulddeepen
theunderstandingoftheinfluenceofpolitical,institutionalandorganisationalfactorsintheadoption
ofSDSTandtheirresultingcapacitytoenhancesustainablechangeinurbanplanning.



International Journal of E-Planning Research
Volume 9 • Issue 2 • April-June 2020

38

REFERENCES

Arnstein,S.(1969).ALadderOfCitizenParticipation.Journal of the American Planning Association,35(4),
216–224.doi:10.1080/01944366908977225

Aylett,A.(2014).Progress and challenges in the urban governance of climate change: results of a global survey.
Cambridge:MIT.

Baker,I.,Peterson,A.,Brown,G.,&McAlpine,C.(2012).Localgovernmentresponsetotheimpactsofclimate
change:Anevaluationoflocalclimateadaptationplans.Landscape and Urban Planning,107(2),127–136.
doi:10.1016/j.landurbplan.2012.05.009

Batty, M. (2008). The Size, Scale, and Shape of Cities. Science, 319(769). doi:10.1126/science.1151419
PMID:18258906

Batty,M.(2013).Bigdata,smartcitiesandcityplanning.Dialogues in Human Geography,3(3),274–279.
doi:10.1177/2043820613513390PMID:29472982

Bay, J. H. P., & Lehmann, S. (2017). Growing Compact: Urban Form, Density and Sustainability. Oxon:
Routledge.doi:10.4324/9781315563831

Bettencourt,L.M.A.(2013).TheOriginsofScalinginCities.Science,340(6139),1438–1441.doi:10.1126/
science.1235823PMID:23788793

Brandt,J.,Tress,B.,&Tress,G.(2000).MultifunctionalLandscapes:InterdisciplinaryApproachestoLandscape
ResearchandManagement.Presented at the Multifunctional Landscapes.AcademicPress.

Bronwill,S.,&Carpenter,J.(2007).ParticipationandPlanning:Dichotomies,RationalitiesandStrategiesfor
Power.The Town Planning Review,78(4),401–428.doi:10.3828/tpr.78.4.2

Button,K. (2006).TransportationEconomics:SomeDevelopmentsOver thePast30Years.Transportation 
Research Forum, 45(2),1–25.

Calthorpe,P.(2011).Urbanism in the age of climate change.Washington,DC:IslandPress.doi:10.5822/978-
1-61091-005-7

Clarke, K., Hardstone, G., & Rouncefield, M. (2006). Trust in Technology: A socio-technical perspective.
Dordrecht:Springer.doi:10.1007/1-4020-4258-2

Crowe,P.R.,Foley,K.,&Collier,M.J.(2016).Operationalizingurbanresiliencethroughaframeworkfor
adaptiveco-managementanddesign:Fiveexperimentsinurbanplanningpracticeandpolicy.Environmental 
Science & Policy,62,112–119.doi:10.1016/j.envsci.2016.04.007

Damer,S.,&Hague,C.(1971).PublicParticipationinPlanning:Areview.The Town Planning Review,42(3),
217–232.doi:10.3828/tpr.42.3.b274nj807658j756

Darke,R.,&Pocock,D.(1995).Reviews:TheArgumentativeTurninPolicyAnalysisandPlanning,Dwelling,
Seeing, andDesigning:TowardaPhenomenologicalEcology.Environment and Planning A.Economy and 
Space,27,345–348.

Dionisio,M.R.,&Kingham,S.(2017).ImmersedEngagement:Anewapproachtocollaborativeplanning
inAotearoa-NewZealand.Presented at the23rd International Sustainable Development Research Society 
Conference.AcademicPress.

Dionisio,M.R.,Kingham,S.,Banwell,K.,&Neville,J.(2016).GeospatialtoolsforCommunityEngagementin
theChristchurchRebuild,NewZealand.Sustainable Cities and Society,27,233–243.doi:10.1016/j.scs.2016.04.007

Donnison, D. (1993). The Challenge of Urban Regeneration for Community Development. Community 
Development Journal: An International Forum,28(4),293–298.doi:10.1093/cdj/28.4.293

Early,L.,Howden-Chapman,P.,&Russell,M.(Eds.).(2015).Drivers of urban change.Wellington:Steele
RobertsAotearoa.

Euchner,C.C.,&McGovern,S.J.(2004).Urban Policy Reconsidered: Dialogues on the Problems and Prospects 
of American Cities.NewYork:RoutledgeTaylor&Francis.

http://dx.doi.org/10.1080/01944366908977225
http://dx.doi.org/10.1016/j.landurbplan.2012.05.009
http://dx.doi.org/10.1126/science.1151419
http://www.ncbi.nlm.nih.gov/pubmed/18258906
http://dx.doi.org/10.1177/2043820613513390
http://www.ncbi.nlm.nih.gov/pubmed/29472982
http://dx.doi.org/10.4324/9781315563831
http://dx.doi.org/10.1126/science.1235823
http://dx.doi.org/10.1126/science.1235823
http://www.ncbi.nlm.nih.gov/pubmed/23788793
http://dx.doi.org/10.3828/tpr.78.4.2
http://dx.doi.org/10.5822/978-1-61091-005-7
http://dx.doi.org/10.5822/978-1-61091-005-7
http://dx.doi.org/10.1007/1-4020-4258-2
http://dx.doi.org/10.1016/j.envsci.2016.04.007
http://dx.doi.org/10.3828/tpr.42.3.b274nj807658j756
http://dx.doi.org/10.1016/j.scs.2016.04.007
http://dx.doi.org/10.1093/cdj/28.4.293


International Journal of E-Planning Research
Volume 9 • Issue 2 • April-June 2020

39

Falconer,G.(2015).Living in Paradox: A History of Urban Design Across Kainga, Towns and Cities in New 
Zealand.NewZealand:BlueAcresPress.

Fischer,F.,&Forester,J.(Eds.).(1993).The Argumentative Turn in Policy Analysis and Planning.Durham:
DukeUniversityPress.doi:10.1215/9780822381815

Forester,J.(1999).The deliberative practitioner: encouraging participatory planning processes.Cambridge,
Mass:MITPress.

Glackin,S.,&Dionisio,M.R.(2016).‘Deepengagement’andurbanregeneration:Tea,trust,andthequestfor
co-designatprecinctscale.Land Use Policy,52,363–373.doi:10.1016/j.landusepol.2016.01.001

Glackin,S.,Trubka,R.,&Dionisio,M.R.(2016).Asoftware-aidedworkflowforprecinct-scaleresidential
redevelopment.Environmental Impact Assessment Review,60,1–15.doi:10.1016/j.eiar.2016.04.002

Graham,S.,&Marvin,S.(2001).Splintering urbanism: networked infrastructures, technological mobilities 
and the urban condition.London:RoutledgeTaylor&Francis.

Grimes,A.,Lutchman,L.,&Robinson,A.(2015).EightyyearsofurbandevelopmentinNewZealand:Impacts
ofeconomicandnaturalfactors.New Zealand Economic Papers,50(3),303–322.doi:10.1080/00779954.201
6.1193554

Haas,T.,&Olsson,K.(Eds.).(2016).Emergent Urbanism Urban Planning & Design in Times of Structural 
and Systemic Change.Surrey:AshgatePublishingLimited.doi:10.4324/9781315579160

Hardstone,M.,Hartswood,M.,Procter,R.,&Rouncefield,M.(2006).TrustandOrganisationalWork.InK.
Clarke,G.Hardstone,M.Rouncefield,&I.Somerville(Eds.),Trust in Technology: A Socio-Technical Perspective.
Dordrecht:Springer.

Hausner,V.A.(1993).Thefutureofurbandevelopment.RSA Journal,141(5441),523–533.

Healey,P.(1998).CollaborativePlanninginaStakeholderSociety.The Town Planning Review,69(1),1–21.
doi:10.3828/tpr.69.1.h651u2327m86326p

Healey, P. (2003). Collaborative Planning in Perspective. Planning Theory, 2(2), 101–123.
doi:10.1177/14730952030022002

Howden-Chapman, P., Early, L., & Ombler, J. (2017). Cities in New Zealand: Preferences, Patterns and 
Possibilities.Wellington:NewZealandCentreforSustainableCities.

Innes,J.E.(1995).Planningtheory’semergingparadigm:Communicativeactionandinteractivepractice.Journal 
of Planning Education and Research,14(3),183–189.doi:10.1177/0739456X9501400307

Innes,J.E.(1996).Planningthroughconsensusbuilding:Anewviewofthecomprehensiveplanningideal.
Journal of the American Planning Association,62(4),460–472.doi:10.1080/01944369608975712

Innes,J.E.,&Booher,D.E.(2000).PublicParticipationinPlanning:NewStrategiesforthe21stCentury.
Presented at theAnnual Conference of the Association of Collegiate Schools of Planning.AcademicPress.

Innes,J.E.,&Booher,D.E.(2004).Reframingpublicparticipation:Strategiesforthe21stcentury.Planning 
Theory & Practice,5(4),419–436.doi:10.1080/1464935042000293170

Joseph, M. (2013). Fluid New York: Cosmopolitan Urbanism and the Green Imagination. Durham: Duke
UniversityPress.doi:10.1215/9780822378884

Kahila-Tani,M.,Kytta,M.,&Geertman,S.(2019).Doesmappingimprovepublicparticipation?Exploringthe
prosandconsofusingpublicparticipationGISinurbanplanningpractices.Landscape and Urban Planning,
186,45–55.doi:10.1016/j.landurbplan.2019.02.019

Kingham,S.,Dionisio,M.R.,&Newman,P.(2016).Therighttoolsattherighttime:Encouragingcommunity
involvementinthepostdisasterreconstructionofChristchurch,NewZealand.InN.Moore-Cherry(Ed.),Urban 
Challenges in a Complex World: Resilience, Governance and Changing Urban Systems(pp.4–11).Dublin:
IGUUrbanCommission.

Krizek,K.,Forysth,A.,&Slotterback,C.S.(2009).Isthereatoleforevidence-basedpracticeinUrbanPlanning
andPolicy?Planning Theory & Practice,10(4).

http://dx.doi.org/10.1215/9780822381815
http://dx.doi.org/10.1016/j.landusepol.2016.01.001
http://dx.doi.org/10.1016/j.eiar.2016.04.002
http://dx.doi.org/10.1080/00779954.2016.1193554
http://dx.doi.org/10.1080/00779954.2016.1193554
http://dx.doi.org/10.4324/9781315579160
http://dx.doi.org/10.3828/tpr.69.1.h651u2327m86326p
http://dx.doi.org/10.1177/14730952030022002
http://dx.doi.org/10.1177/0739456X9501400307
http://dx.doi.org/10.1080/01944369608975712
http://dx.doi.org/10.1080/1464935042000293170
http://dx.doi.org/10.1215/9780822378884
http://dx.doi.org/10.1016/j.landurbplan.2019.02.019


International Journal of E-Planning Research
Volume 9 • Issue 2 • April-June 2020

40

Lane,M.B.(2005).Publicparticipationinplanning:Anintellectualhistory.The Australian Geographer,36(3),283–299.

Laurian,L.(2009).TrustinPlanning:TheoreticalandPracticalConsiderationsforParticipatoryandDeliberative
Planning.Planning Theory & Practice,10(3),369–391.

Lichfield,D.(1992).Urban Regeneration for the 1990s.London:LondonPlanningAdvisoryCommittee.

Mang,P.,&Reed,B.(2012).Designingfromplace:Aregenerativeframeworkandmethodology.Building 
Research and Information,40(1),23–38.doi:10.1080/09613218.2012.621341

Margerum,R.D.(2011).Beyond Consensus: Improving Collaborative Planning and Management.Cambridge:MITPress.

McIntosh,J.R.(2015).Frameworkforlandvaluecapturefrominvestmentsintransitincar-dependentcities.
Journal of Transport and Land Use,10(1).doi:10.5198/jtlu.2015.531

Menon,A.,&Gavin,T.(2006).NewZealand’sNewLocalGovernmentAct:AParadigmforParticipatory
PlanningorBusinessasUsual?Urban Policy and Research,24(1),135–144.doi:10.1080/08111140600591179

Newman,P.,&Kenworthy,J.(2015).The End of Automobile Dependence: How Cities are Moving Beyond 
Car-Based Planning(3rded.).Washington,DC:IslandPress.

Newton,P.(2010).BeyondGreenfieldandBrownfield:ThechallengeofregeneratingAustralia’sGreyfield
Suburbs.Built Environment,36,81–103.

Newton,P.,Newman,P.,Glackin,S.,&Trubka,R.(2012).GreeningtheGreyfields:UnlockingtheRedevelopment
Potential of the Middle Suburbs in Australian Cities. Presented at the International Conference on Urban 
Planning and Regional Development.AcademicPress.

Papa,R.,Galderisi,A.,Majello,M.C.V.,&Saretta,E.(2015).EuropeanCitiesDealingwithClimateIssues:
IdeasandToolsforaBetterFramingofCurrentPractices.TeMA: Journal of Land Use, Mobility and Environment,
(SpecialIssueECCA2015),63-81.

Patel,H.,Pettitt,M.,&Wilson,J.R.(2011).Factorsofcollaborativeworking:Aframeworkforacollaboration
model.Applied Ergonomics,43(1),1–26.PMID:21616476

R.C.100Network.(2019).100ResilientCities[Official].Retrievedfromhttp://www.100resilientcities.org/

Reed,B.(2007).Shiftingfrom‘sustainability’toregeneration.Building Research and Information,35,674–680.

Revi,A.,Satterthwaite,D.,Aragon-Durand,F.,Corfee-Morlot,J.,Liunsi,R.B.R.,Pelling,M.,&Sverdlik,
A.et al.(2014).Towardstransformativeadaptationincities:TheIPCC’sFifthAssessment.Environment and 
Urbanization,26(1),11–28.

Reynolds,J.P.(1969).PublicParticipationinPlanning.The Town Planning Review,40(2),131–148.

Roberts,P.,&Sykes,H.(Eds.).(2000).Urban Regeneration: A Handbook.LosAngeles,CA:Sage.

Rouse,D.C.,&Bunster-Ossa,I.(2013).Green Infrastructure: A Landscape Approach.APAPlanningAdvisoryService.

Sanders,E.B.N.,&Stappers,P.J.(2014).Probes,toolkits,andprototypes:threeapproachestomakingin
codesigning.CoDesign: International Journal Co-Creation.Design and Arts,10,5–14.

Schindler,M.,&Dionisio,M.R.(forthcoming).Understandingthepath:Aframeworktoassessimpactsofpath
dependenceonurbanplanningoutcomes,inducedthroughtheuseofdecision-supporttools.Urban Policy and Research.

Schindler,M.,Dionisio,M.R.,&Kingham,S.(2018).Amulti-levelperspectiveofaspatialdataecosystem:
NeedsandchallengesamongurbanplanningstakeholdersinNewZealand,InternationalJournalofSpatialData
InfrastructuresResearch.Journal of Spatial Data Infrastructures Research,13,223–252.

Schindler,M.,Dionisio,M.R.,&Kingham,S.(2020).Localcontextmatters:Challengesofspatialdecision-support
toolsinurbanplanning–LessonsfromNewZealand’scities.Journal of Urban Planning and Development.

Seto,K.C.,&Reenberg,A.(2014).Rethinking Global Land Use in an Urban Era.Cambridge:MITPress.

Siders,A.R.(2017).Aroleforstrategiesinurbanclimatechangeadaptationplanning:LessonsfromLondon.
Regional Environmental Change,17(6),1801–1810.doi:10.1007/s10113-017-1153-1

http://dx.doi.org/10.1080/09613218.2012.621341
http://dx.doi.org/10.5198/jtlu.2015.531
http://dx.doi.org/10.1080/08111140600591179
http://www.ncbi.nlm.nih.gov/pubmed/21616476
http://www.100resilientcities.org/
http://dx.doi.org/10.1007/s10113-017-1153-1


International Journal of E-Planning Research
Volume 9 • Issue 2 • April-June 2020

41

Somerville,M.M.,&Nino,M.(2007).Collaborativeco-designAuser-centricapproachforadvancementof
organizationallearning.Performance Measurement and Metrics,8(3),180–188.

StatisticsNewZealand.(n.d.).Retrievedfromhttps://www.stats.govt.nz/

Trubka,R.,Newman,P.,&Bilsborough,D.(2010).TheCostsofUrbanSprawl-InfrastructureandTransportation.
Environment Design Guide GEN,83,1–6.

Uran,O.,&Janssen,R.(2003).Whyarespatialdecisionsupportsystemsnotused?Someexperiencesfromthe
Netherlands.Computers, Environment and Urban Systems,27(5),511–526.doi:10.1016/S0198-9715(02)00064-9

Uricchio,W.(2016).TheCitySeen:StrategiesofCoherence,EvocationandSimulationinUrbanRepresentation.
InEmergent Urbanism: Urban Planning and Design in Times of Structural and Systemic Change(pp.55–65).
Surrey:AshgatePublishingLimited.

Vatrapu,R.(2009).TowardsaTheoryofSocio-technicalInteractions.InU.Cress,V.Dimitrova,&M.Specht
(Eds.),Learning in the Synergy of Multiple Disciplines.Berlin:Springer.doi:10.1007/978-3-642-04636-0_70

Vonk,G.,&Geertman,S.(2008).ImprovingtheAdoptionandUseofPlanningSupportSystemsinPractice.
Applied Spatial Analysis and Policy,1(3),153–173.

Vonk,G.,Geertman,S.,&Schot,P.(2005).Bottlenecksblockingwidespreadusageofplanningsupportsystems.
Environment and Planning AEconomy and Space,37,909–924.doi:10.1068/a3712

Voss,J.P.,&Bornemann,B.(2011).ThePoliticsofReflexiveGovernance:ChallengesforDesigningAdaptive
ManagementandTransitionManagement.Ecology and Society,16(2),8.

Watts,N.,Adger,W.N.,Agnolucci,P.,Blackstock,J.,Byass,P.,Cai,W.,&Cox,P.M.et al.(2015).Healthand
climatechange:Policyresponsestoprotectpublichealth.Lancet,386(10006),1861–1914.

Webb,R.,Bai,X.,Smith,M.S.,Costanza,R.,Griggs,D.,Moglia,M.,&Thomson,G.et al.(2018).Sustainable
urbansystems:Co-designandframingfortransformation.Ambio,47(1),55–57.PMID:28766172

Weiseth,P.E.,Munkvold,B.E.,Tvedte,B.,&Larsen,S.(2006).Thewheelofcollaborationtools:Atypology
foranalysiswithinaholisticframework.Proceedings of the 2006 ACM.ACM.

White, R., Uljee, I., & Engelen, G. (2012). Integrated modelling of population, employment and land-use
changewithamultipleactivity-basedvariablegridcellularautomaton.International Journal of Geographical 
Information Science,26(7).

Williamson,W.,&McFarland,P.(2015).PlanningReformasaCatalysttoAdvanceE-Planning.InC.N.Silva
(Ed.),Emerging Issues, Challenges, and Opportunities in Urban E-Planning.Hershey,PA:IGIGlobal.

Williamson,W.,&Parolin,B. (2012). InvestigatingE-Planning inPractice:AnActor-NetworkCaseStudy
Approach.International Journal of E-Planning Research,1(3),68–86.

Wilson,J.R.(2006).Interactionwithvirtualenvironments.International Journal of Human-Computer Studies,64(3),157.

Xu,C.,Haase,D.,&Pauleit,S.(2018).Theimpactofdifferenturbandynamicsongreenspaceavailability:A
multiplescenariomodellingapproachfortheregionofMunich,Germany.Ecological Indicators,93.

Zukin,S.(1995).The Culture of Cities.Cambridge:Blackwell.

ENDNoTES

1 https://www.regeneratechristchurch.nz/
2 https://www.otakaroltd.co.nz/
 3http://www.nelson.govt.nz/
4 https://www.ccc.govt.nz/
5 https://ohu.nz/
6 AnchorProjectsweredefinedintheCentralChristchurchRecoveryPlan(adoptedin2012)toleadtoa

morecompactanddeliberatelystructuredcentralcity.

https://www.stats.govt.nz/
http://dx.doi.org/10.1016/S0198-9715(02)00064-9
http://dx.doi.org/10.1007/978-3-642-04636-0_70
http://dx.doi.org/10.1068/a3712
http://www.ncbi.nlm.nih.gov/pubmed/28766172


International Journal of E-Planning Research
Volume 9 • Issue 2 • April-June 2020

42

Rita Dionisio is a lecturer in the University of Canterbury, Christchurch, New Zealand. Rita’s research focuses on 
community-focused approaches to city-making, including participation and decision-making processes in urban 
planning. Rita has developed research on a wide range of international contexts, including Japan, Australia, 
and New Zealand.

Mirjam Schindler is a lecturer in Human Geography at the School of Geography, Environment and Earth Sciences at 
Victoria University of Wellington, New Zealand. She holds a PhD in Geography from the University of Luxembourg 
and her research focuses on human-environment interactions in urban areas and the modelling of urban forms, 
residential location choice and their impacts on transport, the environment and urban health. She is particularly 
interested in the role urban form can play in mitigating population exposure to traffic-induced air pollution.

Simon Kingham is Professor of Geography at the University of Canterbury, where he also directs the Geohealth 
Laboratory. His teaching and research cover a range of issues related to transport, urban development and 
wellbeing. In February 2018, he became the first (and only) Chief Science Advisor at the Ministry of Transport, 
on a two day a week secondment from the University. This role involves advising on policy and its evidence base 
and connecting policy developers with the scientific research.


