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ABSTRACT

Thisarticleisabouthowbesttoframetheuseofdigitaltechnologyinspatialplanningandhow
besttoframetheevaluationofimpact.Thedifferentsectionsarguethefollowingpoints.First,the
conceptualisationofdigitaltechnologiesinspatialplanningshouldpaylessattentiontothediscourse
ofsmartcitiesandmoretopragmaticapproachesthatcancopewiththeJanus-facedcharacterof
technologyandprovideabridgetoplanningtheory.Then,asrevealedbytheassumptionsofactor
networktheory,therearethreemaininnovationpaths—Prop-Tech,Civic-Tech,andProject-Tech—
allofwhichhaveadifferentpatternofbeneficiaries.Then,asrevealedbystructurationtheoryand
unlessmoderatedbyprofessionalethicsandexplicitpolicycommitments,technologyislikelytobe
concernedwiththecosteffectivenessofworkingpractices.Finally,takingthevariousapproaches
together,spatialplanningmaybeconceptualisedasafieldofheterogeneouselements(stakeholders
andcitizens,technology,place)withnon-localgovernanceandmarketsasexternalstructuringforces.

KEywoRDS
Actor-Network Theory, Britain, Local Governance, Planning Practice, Smart Cities, Socio-Technical Studies, 
Strong Structuration, Structuration, Technical Democracy

1. INTRoDUCTIoN

Theaimofthispaperistoprovideanewanalyticalframeworkfortheapplicationofdigitaltechnologies
inspatialplanning-ananalyticalframeworkthatwillhelpsetaresearchagendaandguidefuturestudies
ofpractice.Currentdiscussionsaretypicallycharacterisedbyadisjuncturebetweenheavilycritical,
structuralaccountsofthesmartcityandmoreoptimisticaccountsbasedlargelyonthepotentialof
technologytofacilitatecollectivedecisionmaking.Theaimhereistodevelopanalternativetoboth
thesmartcitydebateandtopiecemealaccountsoftechnology.ThepaperfocusesonBritainandthe
experienceofdigitalinnovationuptothesummerof2019butreferstotheinternationalliterature
onmattersofprincipleandtheory.

ThepervasivegrowthofdigitaltechnologyisrecognisedintheWorldCitiesReportbyUN-
Habitat(2016,p.42).Moreover,practiceinBritainisofparticularinterestowingtothegovernment’s
expressedaimstobeattheforefrontofinnovationintheuseofdataandartificialintelligence(HMG
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2017,pp.36-37)andtheexistenceofaseriesofrelatedinitiativesorganisedthroughInnovateUK
anditspredecessortheTechnologyStrategyBoardandthroughthecontinuingworkofFutureCities
Catapult(nowtheConnectedPlacesCatapult)firstestablishedin2012.1Itistopical,inthiscontext,
toprepareananalyticalframeworkthatgoesbeyondspecificexamplesoftechnologyandhelpsin
theinterpretationofeventsandresponses.

Themainresearchquestion,derivedfromsocio-technicaltheory(Fountain,2004:Greenhalgh
&Stones,2010:Orlikowski&Scott,2008),istodeterminewhathappenswhengovernmentstry
toinnovateandchangeplanningpracticewiththehelpofdigitaltechnologyandnewformsofdata
analytics.Oncetheanalyticalframeworkisspecified,twofurtherquestionsbecomeapparent.Do
theseframeworkssuggestthatdigitaltechnologieswillleadtoradicalchangesorotherwiseinfluence
thecultureofplanningpractice?Dotheysuggestthattechnologicalinnovationwillinfluenceforms
ofdemocraticaccountability?

Preparingananalyticalframeworkmeansthattheoryisthemainframingdevice,ratherthan,as
inpreviousaccountseitherthestatutorytownplanningframeworkanditsvariousstages(Burgess
andQuinio,2018;FutureCitiesCatapult,2016a)oraclassificationofdifferenttypesofgeographic
information(Laurini2017).Preparingananalyticalframeworkalsomeansareviewoftheliterature,
includingofficialdocumentsandthemanyexamplesofdigitalexperimentationavailableonline.The
analysisisnotjustbasedonadesktopanalysis.Theauthorhasattendedsmartcityandinnovation
eventsanddiscussedthevariousissueswiththoseseekingtoimplementdigitalinnovationatboth
anationalandlocallevel(thislatterwithpractitionersinthreelocalauthoritiesbasedinYorkshire,
theMidlands,andLondon).Forreasonsofanonymity,thedetailsoftheeventsanddiscussionsare
notrevealed,however.

Theaccountcomprisesfoursections.Thefirstsection‘Background:Fromthesmartcitytosocio-
technicalpragmatics’summarisesthecontext,explainswhyexisting‘smartcity’conceptualisationsare
flawedorlimited,providesrelevanthistoricalparallelsandgoesontotheexplainhowanalternative
frameworkmightbeconstructedfromexistingsocio-technicalapproaches.Thesubsequentsections
explaintheimplicationsofthemainalternativeframeworks,namelyactor-networktheoryandstrong
structurationtheoryandthenbringthetwoframeworkstogether.

2. BACKGRoUND: FRoM THE SMART CITy To 
SoCIo-TECHNICAL PRAGMATICS

Toanextent, theuseofdigital technology inurbanplanninghasalreadybeenconceptualised
asamovementtowards‘smartcities,’smarteco-citiesandinafewcasestowards‘livinglabs’-
experimentalprojectsintendedtoprovideanunderstandingofhowurbanforms,buildingdesigns
andassociatedbehavioursinfluenceconsumptionpatterns(Voytenkoetal.,2016).Thesmartcity
hasbeenthedominantstorytellingdeviceofcompaniesandtheEuropeanCommissionandhas
attractedthegreatestattention.IBMpopularisedtheterm‘smartcity’inamarketingcampaign
startedin2009(Söderströmetal.,2014).Inthesameyear,thetermwastakenupbytheEuropean
Commission.2 Ithas subsequentlybecomea ‘buzzword’ in summarising thepotentialusesof
technology(Laurini,2017,p.xiv).

2.1. The Smart City Debate
Thewidespreaduseoftheterm‘smartcity’disguisesitslimitationsasananalyticaldevice.The
originsofthetermasapromotionaldeviceposeamethodologicalproblemasitmeansthatthedebate
isasmuchaboutdiscourseasabouttechnologyoritsactualuse.Partlyforthisreason,thetermhas
alsogeneratedhighlypolarisedassessments.Forsome,digitaltechnologyprovidestheinfrastructure
foropengovernment(Laurini,2017)-ameansof increasingthe learningcapacityofdemocratic
government(Caragliuetal.,2011)andofcreatingnewformsofdigitalcitizenship(Jossetal.,2017).
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Otheraccounts,whilstassertingitspotential,seethesmartcityasaworkinprogressandexamine
thefactorsthatfacilitateorlimitlearningabilities(forexampleNametal.,2011).

Incontrast,othershaveconceptualisedsmartcitytechnologiesasanaspectofanewtypeof
‘societyofcontrol’aselaboratedbyDeleuze(1992).Accordingtothesmartcitycritics,thesociety
ofcontrolrestsonnewsurveillancetechnologies,promotescontrolasanendinitself(Krivy,2016)
andinvolvesdamagingsideeffectssuchasalossofprivacy,thepromotionoftechnocraticdecision
makingandabiasinfavouroftechnologicalbusinessinterests(Halpernetal.,2013;Kitchinetal.,
2017).Cugurullo(2018)goesfurtherandcomparessmartcitiesandscientificeco-citiestoMary
Shelley’sFrankenstein.Inthesmartcity,asinthebodyofFrankenstein,technologicalinnovation
hasgoneoutofcontrol.Theindividualpartsworkbutthebodyfailscollectively.

Aclarificationisnecessary.Toanextent,thesmartcitydebatehasgoneaheadofspatialplanning
practice.Sourcesofinformationinplanningpracticestillrelyheavilyonanaloguedocumentation
derivedfromwrittenstatements,mapsanddrawingsandarenotmachinereadable.3In2016,the
HeadofProjectsoftheFCCstated,‘innovationissparse,withfewplacesadoptingdigitalanddata
driventechniquesacrossallelementsoftheplanningprocess.’(FCC,2016a,p.1).Thekeywords
are‘acrossallelementsoftheplanningprocess.’Excludinggenericofficesoftware,plannersuse
avarietyofsoftwaretools-geographic informationsystems,computer-aideddesign,andgraphic
designsoftwaretools.Otherspecialistmodellingtoolsareavailableinfieldssuchastransport,project
viabilityandenvironmentalimpactassessmentandarecommonlyusedbyconsultants.However,all
thesehaveeitherbeendevelopedforrelatedprofessionsorarenotfullyintegratedwithinarobust
operationalframework.

Thesmartcitydebateis,therefore,mostlyaboutemergenttechnologiesandfuturedirections.For
thecriticsofsmarttechnologies,thedebateisalsomoreaboutatrendinthecontextinwhichdigital
technologiesareused,awayfrompublicplanningandpublicaccountabilitytowardsarelianceon
privatefinanceandprivatedevelopers.Fromthetimethatthefirstmodellingandsystemsapproaches
wereadvocatedbyChadwick(1971)andMcLoughlin(1969),spatialplanninghasitselfchangedaway
fromalarge-scale,comprehensiveapproach.Disillusionwiththeresultsofmoderntownplanningof
theprecedingperiod(fromabout1945to1970),theemergenceofentrepreneuriallocalgovernment
fromabout1980andtheemergenceofadiverse‘postmodern’culturalsensibilityhaveallledtoa
morepiecemeal,moremarket-basedandlessambitiousstyleofintervention.Forcritics,thesmart
cityisanextensionoftheprevioustrends,withyetmoreemphasisonlocalentrepreneurialism,a
shiftfromthecontrolofdevelopmenttothecontrolofhowpublicspacesareused(Kitchin,2014)
andanemphasisonshort-termexperimentationrather thanacommitment to thefuture(Cowley
andCaprotti,2018).Thecritiqueofthesmartcitythereforeadoptsastructuralmodelofsocietyin
whichlocalpracticereflectsmarket-based,neoliberaltrendsandpolicyassumptions(Cardulloand
Kitchen,2019:Grossi,&Pianezzi,2017).

2.2. older Debates and Parallels
Thesmartcitycritiqueis,inanycase,sometimesextreme.Togiveanexample:Cugurullo’sreference
toFrankensteinisareferencetoaRomanticnovelofthetypethataroseinearly19thcenturyEurope
andthatwasdeeplysuspiciousofthe‘unnatural’ tendenciesrepresentedbyadvancesinscience,
technologyandthenewlyemergingindustrialcities.Romanticismlaterinspiredthepossibilityof
idealurbanspacesandidealurbanforms(Peer,2011),whilstalsocarryingtheseedsofanti-urbanism
(Glass,2013)andarefusaltoacceptthecityasaforceforprogress.Extremecritiquesofthesmart
cityriskthesameerror.Theycondemnthesmartcitywithoutalsorecognisingthepotentialbenefits.

Further,itismisleadingtosuggestthattheworkingsofspatialplanningpracticereflectthose
ofanewtypeof‘societyofcontrol.’Thislatterisapost-disciplinarysocietyinwhichenforcement
actionandpunishmenthavebecomedowngradedinfavouroftheautomaticadjustmentofbehaviourin
responsetosignalsorindicatorsorchangesinthecontextinwhichbehaviourtakesplace.Incontrast,
environmental regulation, including theexerciseofplanningcontrol still involves thepossibility
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ofenforcementaction,withfines,thecompulsorydemolitionofbuildingsandevenimprisonment
inextremecases(Harris,2011).Thephysicalcontextofcities-itsterrain,layoutandquality-still
matters,perhapsevenmoreasisdemonstratedbytheexperienceof‘LivingLabs’andthepressure
ofenvironmentalmovements.

Conversely,iftheoristsotherthanDeleuze(1992)areconsulted,itispossibletofindprecedents
andparallelstothe‘societyofcontrol.’Mannheim(1971,pp.274-310),thefounderofrationalplanning
theory,wroteatlengthabouthowgovernmentscontrolhumanbehaviourofalltypesandindoingso
drewextensivelyonthesociologicalwritingsoftheperiodfromabout1900to1940.Planningfor
Mannheim(p.193)isthe‘controlofcontrols.’Further,partlyinoppositiontoMannheim,thefear
oftechnocraticgovernmentandtechnocraticdecision-makingwasrecurrentthroughout20thcentury
socialtheory(Gunnell,1982).ForEllul(1967,p.174),forexample,self-sustaining‘techniques,’
derivedfromscience,rationalismandbureaucracy,‘subvertdemocracy’and‘createanewaristocracy’
oftechnicalexperts.Techniqueisnotthesameastechnology.ForEllul,however,techniquesoperate
withinthecontextofatechnologicalsocietythatitselfsubvertsdemocracy.

Technology is therefore Janus-faced (Arnold, 2003; Gunnell, 1982). Janus was the Roman
godwholookedbothways,whowasthedoorkeeperforbeginningsandendingsandwhocould
openorshutthedoortoheaven.4Technologyisadoorwaytoidealcitiesandtocollectivelearning.
Equally,itisadoorwaytocontrolandtotechnocracy.Moreover,technologydoesnotnecessarily
leadinonedirectionratherthananother,butinsteadinteractswiththeintentionsofactorsandits
context.Analyticalframeworksneedtohavesimilarcharacteristics.Ratherthanadoptatheoretical
oranalyticalpositionthatfavoursoneoutcomeratherthananother,technologydemandsaframework
thatsimultaneouslylooksinmultipledirections.

2.3. Pragmatic Alternatives: ‘Technology in Use,’ Networks and Practice
Howmightsuchananalyticalframeworkbeconstructed?Oneapproach,representedbyDouay(2016),
istoenvisagedifferentidealtypesthatrepresentdifferentpossibilitiesintheorganisationandaims
ofspatialplanning.Douai(2016)treatstheneoliberal,privatisedsmartcityasonepossibility,but
pointstothreeotherdirections-arevivalofrationalplanningbasedontheuseofmodels;citizen
planninginthesearchforalternativeurbanformsand,finally,amorecollaborativepracticethatis
similartocitizenplanningbutmorestrategicandmorebasedonevidence.

Thefouridealtypesareanexampleofhowdigitaltechnologiesleadindifferentdirectionsat
thesametime.However,theyjumpfromcommercialplatformssuchasÜbertothepublicsector,
withoutconsideringthedistinctivenessofcommercialandgovernmentalagencies.Inaddition,the
selectionofidealtypesisnotgroundedinatraditionofideas.Withoutthatgrounding,itbecomes
impossibletoworkouthowtheyhavebeengenerated.

Anotherwayistodevelopaframeworkfromtheextensivesocio-technicalliteraturethathas
emergedtostudytheimplicationsoftechnologyinorganisationsandinstitutions.Organisationsmay
bedefinedasasetofrolesintendedtoundertakeaparticularpurpose,notablytoprovideaservice
orproduct.Institutionsmayalsoprovideaserviceorproductbut,inaddition,theygeneraterules
ofconduct(Fountain,2004,p.11).Theorganisation/institutiondistinctionisblurred,howeverand
bothorganisationsandinstitutionsareinvolvedinurbangovernance,understoodastheprocessof
governingandmanagingurbanareas.

Socio-technicalstudieshavetheirownhistorybutaresignificantfortheemergenceofmixed,
pragmaticapproachesbestsummarisedas‘technologyinpractice’andthatinvolvearecognition
of theprocesses inwhichtechnologyinteractswithactorsandpracticesandwiththe‘objective’
materialrealitiesonwhichdecision-makingisbased(Orlikowski&Scott,2008).Assuch,technology
inpracticedrawsontwoparticularvarietiesoftheory:first,thoseconcernedwiththewayinwhich
technologyandpracticecometogetherinadialecticofresistanceandaccommodation,leadingin
turntoentanglementor‘mangling’(Orlikowski,2005):andsecond,thoseconcernedwiththesocial
shapingoftechnologyindesignandinuse(Bijker1995:Fountain,2004).
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Asanextensionofbothentanglementandsocialshapingapproaches,GreenhalghandStones
(2010)havearticulatedaframeworkthatjoinsso-called‘actor-networktheory’(Callon,1986;
Latour,2005;Law,1992)andinstitutionaltheoryinanapproachcalled‘strongstructuration.’
Theresultingcombinationofactor-networkandstructurationtheoryisofestablishedvaluein
healthserviceinnovation(Doolin,2016:Greenhalgh,&Stones,2010)instudiesoftheuptakeof
technologicalinnovation(Meadetal.,2018)andinbusinessmanagement.includingaccounting
(EnglundandGerdin,2014).

Theterminologyofstrongstructurationrequiresabriefclarification.Structurationtheory,
as commonly associated with Giddens (1984), is about how social structure is formed and
reformedthrougheverydaysocialpracticeinarepeatedinteractionbetweenagencyandstructure.
Structurationtheorytherefore,offersamulti-levelapproachthatrecognisesindividualactionand
localdiversitywhilstalsoadmittingtheinfluenceofpowerrelationsandnon-local,historical,
economic and other forces. Strong structuration theory as developed by Stones (2005) is an
applied,moreempiricalextension,moreconcernedwith theanalysisofsocialprocessesand
eventsatparticulartimesandplaces.

Pragmatic theories have, with good reason, been independently applied to spatial planning.
Pragmatismandspatialplanninghaveanaffinitytooneanother,certainlysincetheabandonmentof
large-scaleblueprintsinthe1970sand1980s(Goodchild,2017,pp.137-146).Likewise,structuration
andactor-networktheorieshavebeenappliedtospatialplanning.Healey(1999,p.114;2007)has
advocated concepts of structuration, as specified by Giddens, as a philosophical foundation for
planningtheory.Weiseetal.(2017)haveoutlinedacloselyrelatedapproachtounderstandhowto
adaptdigitaltechnologiesforcivicgroups.FurtherSavini(2019)hasusedinstitutionaltheoryto
understandplanningpracticeintermsofdifferenttypesofnorms,valuesandresponsibilities,namely
thosedealingwithoperationalaspects(whodoeswhat),withcollectivevaluesandwiththecreation
ofaddedlandvalue.Inrelationtoactor-networktheory,RydinandTate(2006)havearguedthat
thisoffersa‘relationalapproachandpositsaradicalsymmetrybetweensocialandmaterialactors.’
Further,Boelens(2010)hasusedamodifiedactor-networktheorytoconceptualisetherelationship
betweenplanningpracticeandplace.

Inspatialplanning,existingapplicationsofstructurationandactor-networktheoryconsiderthe
twotheoriesseparately,ratherthantogether.Theapplicationofstructurationtheoryis,moreover,
generallybasedonGiddensratherthanthelater,moreappliedversionof‘strongstructuration.’The
differencesarenotinsuperable,however.Giventheirestablisheduseinotherfields,similarpragmatic
approachesdeservetobeelaboratedandappliedinthestudyofdigitalinnovationinspatialplanning.

3. ACToR-NETwoRK THEoRy: BLURRING THE DISTINCTIoNS

Applyingactor-networkandstructurationtheorytogetherpresupposesthattheyarefirstdelineated
separately.Whilestructuration,strongstructurationandactor-networktheoryallrecognisenetworks
asmeansofholdingsocietytogether,actor-networktheoryisdistinctive,astheaccountsbyBoelens
(2010)andRydinandTate(2006)recognise, throughtheinclusionofnon-humanelements.The
networksthemselvesarecreatedthrougharepeatedprocessoftranslation-atermthatisusedinactor-
networktheoryinbothitscommonsensemeaningandwithamoreabstractmeaningofmediation
wheretheactivitiesofoneelement(humanornon-human)haveamaterialeffectonothers(Latour,
1994).Technologymediatesbetweenpeopleandobjectsandbetweenpeopleandnatureinhybrid
combinationofelementsthatareinturnedlinkedbynetworks.Mediationmeans,moreover, that
technologyhasthepotentialtochangemeaningortoselectdifferentaspectsofmeaning.Moreover,
thedistinctionbetweenhumanandnon-humanelementsbecomesblurred,sosuggestinginsome
accountstheotherwiseunusualterm‘actant,’ratherthan‘actor.’

Strictlyspeaking,digitaltechnologyiscommonlyanexercisein‘remediation’ratherthansimple
mediationasitbuildsonandreworksolderimagesandolderformsofexpression,presentingthese
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innewways.BolterandGrusin(2000,pp.14-15)suggestthat‘remediation’comprisesadouble
overlappingprocessof‘immediacy’(ortransparency)thatattemptstomaketheviewerorreader
forgetaboutthemedium,and‘hypermediacy’thatdrawsattentiontothemediumandmakesthe
viewerawareofitsworkingsandofchangestotheobjectbeingviewed.Thedistinctionbetween,
mediationandremediationdoesnotalterthelogicofactor-networktheory.

3.1. Innovation Processes and Pathways
Digital technology isengineeredandmanufactured.As such, innovationdoesnot takeplace
through the ‘moments of translation’ model as identified by Callon (1986) and repeated by
Boelens(2010)asamodelforspatialplanning.Instead,innovationtakesplacethroughahybrid
internal/externalmodel(Heeks&Stanforth,2007).Inthis,innovationdependsontheabilityof
aprojecttogenerateacombinationofthreenecessaryconditions:aninternal(orlocal)support
network,anexternal(orglobal)supportnetworkcapableofprovidingresourcesandfinallya
pointofpassagebetweenthelocalandexternalnetwork(LawandCallon,1988).Theexternal
supportnetworksarebasedingovernmentandcommercialorganisations,theimplicationbeing
that innovation will be guided by policy priorities, the size of the potential market and the
assessmentofthatmarketbycommercialentities.

Theforcesinvolvedininnovationarenotnewandnotspecifictodigitaltechnology.Thestudy
byLawandCallonisbasedonthedevelopmentofacancelledmilitaryaircraftinthelate1950sand
early1960s.Recentgovernmentinitiatives,includingpoliciestopromoteopendata,haveplacedmore
emphasisonthepromotionofprivatestart-upsandtheprivatesector(Bates,2012).

Processesofinnovationmeanthattoolsandtechnologieshavetheirintendeduseandtheirintended
beneficiary‘inscribed’(Latour,1992)withinthemasafunctionofdesign.Technologytherefore
guidesactionevenwhenthedesignerisabsent.Thepotentialbeneficiariesdependinpartonthe
fieldofapplication.Inrelationtothetechnologyusedinspatialplanning,so-called‘Plan-Tech,’5
variationsintheintendeduseandvariationsintheintendedbeneficiariessuggestthreeoverlapping
typesofinnovationandthreeoverlappingpathwaystoinnovation:

• ‘Prop-tech,’mainlycomprisingdigitalmapsandsomeartificial intelligence(AI)procedures
wheretheintendedbeneficiariesareinfrastructuresystemoperatorsanddevelopers;

• ‘Civic-tech,’ mainly comprising multimedia and digital interaction opportunities where the
intendedbeneficiariesarelocalgroupsandcitizensandwheretechnologyinvolvesexplicitissues
oflocaldemocracyandpubliceducation;

• ‘Project-tech’comprisinginformationplatforms,wheretheintendedbeneficiariesarisefrom
theworkingsoftheplanningprocessitself.

3.2. Prop-Tech
Aconcernwith‘Prop-tech’flows,inpart,fromnationalpolicyprioritiesasforexamplereflected
inastatementintheelectionmanifestooftheConservativegovernmentelectedin2017‘torelease
massivevaluefromourland’(ConservativeParty,2017).Inaddition,thesameconcernflowsfrom
thewaylocalauthoritiesanddevelopershaveasharedinterestinsavingthenumberofworkingdays
involvedindeterminingplanningapplications.ComparedtoelsewhereinEurope,theplanningsystem
inBritainisdiscretionaryincharacter,meaningthatitfavoursspecific‘materialconsiderations,’
ratherthanfixedlandusezoningmaps(SteadandNadin,2014).Inthiscontext,ithasmademuch
sensetoprovidebetterinformationforpropertyowners,propertyprofessionalsanddeveloperssoas
toencourageplanningapplicationsthataresimultaneouslyviableandacceptable.

Theresulthasbeenaseriesofonlinemapsandonlinesoftwarethatrepresentsacityaccordingto
therequirementsofanoperatorordeveloper(atransportationagency,arealestatecompany,awater
providerandsoon).Variousinitiativesareunderway,themostextensiveofwhichistheCommunity
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ApparatusDataVaultsystem(Vaultforshort)thatappliestoScotlandandthatcoverselectricity
cables,gaspipes,oilpipes.communicationsnetworksandwaterandsewagefacilities.6Industryuses
thesystemonaroutinebasis(FCC,2017a,p.37).Itisunclear,however,astotheextenttowhich
theVaultleadstogreaterefficiencyasdevelopersandinfrastructureoperatorsarestillrequiredto
undertakeindependentsearchestoassesstheaccuracyoftheinformation.Accesstothedatabaseis
restrictedforsecurityreasons.(FCC,2017b,pp.11-12).

Another,closelyrelatedtypeofinnovationistomapdesignatedareas,sitesandbuildings(for
examplelistedbuildings).Variousexamplesexist.Somearebasedonsubscriptionsuchas‘Howard’
coveringpolicies and sites inGreaterLondon 7 andaprivate/public collaborationcalled ‘Land
Insight’thatinvolvestheUnitedKingdommapmakingagency,OrdnanceSurveyandisdistinctive
byvirtueoftheinclusionofinformationonpropertyboundariesandvaluation.8Othershavebeen
developedin-housebylocalauthoritiesandofferpublicaccess.ExamplesincludethoseofSheffield
CityCouncil9andManchesterCityRegion.10

Placinginformationonamapdoesnotinitselfspecifywhichfactorsandwhichconstraintsare
moreimportantorrelevanttoaspecificcase.Inaddition,mapsshowingthelocationofinfrastructure
say little about the capacityof that infrastructure to absorbadditionaldemand.Digitalmapping
servesmostlytonarrowdownchoicesintheselectionofsites,priortomoredetailedwork.However,
narrowingdownthechoicesmaybesufficientfromthedevelopers’viewpointinreducingtherisk
ofabortivework.

Detaileddesignandlayoutconsiderationsaretypicallyconsideredduringtheprocessofapplying
forplanningpermission.ThenationalPlanningPortal,theproductofanearlierphaseofgovernment
sponsoredinnovation,wasprivatised inMarch2015andisnowa jointventurebetweentheUK
Governmentandaprivatecompany,Terraquest.11Terraquestisnotamonopolyprovider,however.
Localauthoritiescanusedifferentsoftwaresystemsandtheycanpromoteinnovationwithcommercial
partners,accordingtolocalrequirementsandpriorities.

Ensuringthatplanningapplicationsarevalidintermsoftheirinformationcoveragehasbeena
focusofrecentinnovationstotheplanningportalandsimilarlocalprocedures.InMiltonKeynes,
for example, the local authority is working with a commercial software specialist to include a
digital‘chatbox’intoonlineplanningapplicationssoastoprovideavirtualplanningassistantwho
respondstoquestionsfromthedeveloper.Reportssuggestthattheautomaticquestionandanswer
proceduresinMiltonKeyneshavesavedthetimeof‘real’planningofficers.12Thenextstepisto
useartificialintelligencesystemsthatcancreatehypermediatedassessmentsofreality,highlighting
constraintsonrelativelysimpleapplicationssuchasthoseinvolvingextensionstodomesticbuildings.
13TheapplicationofAIislimited,however,bythediscretionarycharacteroftheplanningsystem.
AIdependsontheexistenceofrulesandtherulesastheycurrentlyexistarebothveryvariedand
subjecttoomissions.

3.3. Civic-Tech
Thedistinctionbetween‘prop-tech’and‘civic-tech’isnotabsolute.Digitalmappingexercisesthat,
forexample,provideinformationaboutsiteownershiporthelocationofprotectedbuildingsand
sitesarerelevanttocommunitycampaignsandtolocalpressuregroupssuchasCivicSocieties.In
addition,visualisationtechnologiessuchasVuCItycanhelpallparties.14Thislattercontainsupdated
digitalmodelsofLondonandsixotherEnglishcitiesandisabletoshowhowfuturedevelopment
proposalsfitintotheircontext.

Civic-Techisneverthelessdistinctonitsemphasisontheuseofinformationforthebenefitof
thelocalcommunity,asdefinedbythelocalcommunity.‘Civic-tech’means,inpart,anacceptance
ofthe‘wisdomofcrowds(Surowiecki2014),theprinciplethatthe‘manyaresmarterthanthefew.’
Civic-techmeans,therefore,enablingcitizenstoresolveproblemsandparticipateindecision-making.
Italsomeans,thoughthisreceiveslessattention,providingavoicetothosewhoareseldomheard.
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Theappsandsoftwaredesignedspecificallyforplanningpracticearemostlyintendedtoallow
citizenstopostcommentsonproposals.Theassumptionisthereforeofareactive‘callandresponse’
modelofconsultation.Commercialexamplesinclude‘Stickyworld’15orParticipatr.16Theuseofthese
andothersimilarsoftwareisnotwelldocumented.However,evenacursoryexaminationsuggests
thatroutineexercisesofconsultationindevelopmentmanagementandplanmakingstopatposting
proposalsandapplicationsonawebsite(and,addition,postingnoticesinthestreet),withouttheuse
ofsupplementarysoftware.Thereare,moreover,nopublishedexamplesofsoftwarethathassought
tofacilitatecommunityplanmaking,alongthelinesoftheLocalismAct,2011.

Othersoftwareisavailableinaformthatiscloseto,butnotintegratedintoplanningpractice.
Openaccesssoftware‘StoryMaps’isrelevanttothedocumentationoflocalhistoryandheritageand
couldbeused,therefore,inconservationcampaigns.17Further,thewebsite‘FixMyStreet’offersa
verysimpleproceduretoallowresidentstoreportenvironmentalnuisances.18

Thecallandresponsemodelofconsultationmaybedefendedonthegroundsthatmembersof
thepublicaregenerallynotinterestedinspatialplanninginitselfandneedtounderstandproposals
asrelevanttotheirinterestsorlives.Comparedtotheexperienceofgeneric‘CommunityAwareness
Panels’advocatedinthetechnologyprogrammesoftheEuropeanCommission19andusedinan
independentlocalinitiativeatMonsinBelgium(Pouleuretal.,2018),callandresponsemaygenerate
alargerresponse.Ontheotherhand,itisarguablewhetherthecallandresponsemethodallowsmuch
scopeforvision,foralternativesorforpubliceducation.

Actor-networktheoryisstronglyprescriptiveinrelationtopublicaccountabilityanddemocracy.
Callon(1998,2012),suggestsforexample,thatconventionalformsofdemocraticcontrolarenot
wellsuitedtoscientificandhighlytechnicalquestionsandthat,inanycase,scienceandtechnology
commonlytendtogenerateuncertainty-uncertaintyabouttheassumptionsofanalysis,uncertainty
aboutdataprojectionsanduncertaintyaboutimpactsaccordingtodifferentexperts.Instead,Callon
arguesfornewconceptsandformsof‘technicaldemocracy’ofwhichthreeformsareconceivable-
instruction, debate and co-production, with latter going beyond the typical concerns of current
planningpractice.Likewise,Law(2016)writingseparatelyandjointlywithRuppert(2016,p.156)
usepre-Romantic,Baroqueaestheticanalogiestoarguethatdataanalyticsshouldpromotepublic
understandingbyshowingtheworldasheterogeneous,‘alive’and‘inmotion.’

Technicaldemocracyisnot,inanycase,acompletedeparturefromthepastorfrompre-digital
methodsofpubliceducationanddebate.Co-productionimpliesconsensusbuildingexercisesandthe
useoffocusgroups,juriesandotherinperson,meeting-basedratheraswellasonlinemethods.The
wisdomofthecrowd’ismostlyabouttheresponseofmultipleindividuals.Co-productionincontrast
requirescollectivedecisions.Focusgroupsandothergroupconsultationexercisesmaynevertheless
stillbeenrichedby theuseofarangeofdigitalsimulationsandvisualisations. Inaddition,asa
complementarymeasure,YlipulliandLuusua(2019)havearguedfortheuseofpubliclibrariesas
ameansofpromotingdigitalskillsandbridgingthedividebetweenthosewhopossessandknow
howtousedigitaltechnologiesandothers.Itiseasytoseehowpubliclibrariescouldbecomedigital
resourcecentresforurbanandenvironmentaleducation,thoughinBritain,anysuchextensionwould
alsorequirepublicinvestment.

Actor-networktheoryhighlights,inaddition,thesignificanceofdatalimitationsandtheoften-
mundanewaysinwhichanalyticaltechniques,mappingtechniquesinfluenceorlimittheprocessof
translationbetweenelementsinnetworksandthereforetheoutcomes.Somerelevantinformation,
forexamplelocalpatternsofcarbonuseorenergyuseareeitherunavailableordifficulttoobtain.
Analysismayalsotaketheformofopaque‘black-boxes’wheretheinputsandoutputsareknown,
butwheretheconversionstagesandprocessesareeitherunknownorobscured.Black-boxinghinders
publicdebateandlocalpolitics,thoughdifferentgroupsarelikelytotryto‘openup’thecontents,
torevealtheirassumptionsandlimitations(Rydinetal.,2018).

Afurthercomplicationexistsinthatblackboxingissometimesbasedonaneconomicrationale,
rather than scientific complexity, as consultants seek to protect their market position through
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withholdingthealgorithmsappliedtodata.Governmentalopendataprogrammeshavenotextended
tosoftware.Afurtherresultistoincreasecostsforlocalauthorities(Ambroseetal.,2015;FCC
2016b,12).Commercialinterestscanalsolimitdataavailabilityinotherways.Theprivatisationof
thePlanningPortalhaslimitedtheamountofdetailedinformationthatcanbeextractedfromplanning
applicationsatanationallevel.

Yetopaqueandcloseddecision-makingisnotconfinedtotheuseoftechnology.Localauthority
planningdepartmentsanddevelopersmayenterintoconfidentialdiscussionsatanearlystagebefore
proposalsarepublicised.Theymayalsohidebehindthecomplexityofprofessionallanguageasthe
supportersofdigitisationhavenoted.20Mostlikely,therefore,thetensionbetweenconfidentiality
andopennesswillpersist.

3.4. Project-Tech
ThemethodsofPlan-techare,ingeneral,distinctfromand,inthecaseofhypermediatedimagesand
scenarios,theyarealsomoretechnicallydemandingthandesign-basedsimulationmethodssuchas
buildinginformationmodelling.Theselatteraregenerallyintendedtoco-ordinatebuildingwork,so
improvingqualityandavoidingerrors.Apartfromconservationwork,BuildingInformationModelling
requires toomuchprecisiontobeeasily incorporatedintospatialplanningexercises,at leastnot
beforethegrantingofplanningpermission(FCC,2018).Spatialplanningmustincontrastcopewith
varioustypesofuncertainties-notjustscientificuncertaintiessuchasvariationsineconomicand
populationforecastsbuttheunpredictabilityofmarket-baseddevelopment,andvariationsinvalues
andinterestsbetweendifferentgroups.

Thespecificrequirementsof theplanningsystemhave ledFutureCitiesCatapult tocall for
commercialpartnersinthedevelopmentofa‘planninginformationmodel’capableoflinkingall
thedifferentelementsinplanningpractice(FCC,2018).Thesamerequirementssuggestacasefor
‘project-tech’softwaretosupportthecreationofaplanningproject,asdefinedbyHealey(2007,p.
23)asanexercisein‘shaping,tosomedegree,thesocio-spatialdynamicsofurbanareas,through
explicit attention to spatialorganisationandplacequalities.’Put slightlydifferently, a ‘planning
project,’isastatementofpoliticalintentionsexpressedinspatialtermsandsupportedbyscenarios
andvisions-ahybridbetweenaprogrammeofactionandaworkedoutdesignforthefuture(Merlin
andChoay1996,648).

Aplanningprojectassumesaterritory,aneighbourhoodoradistrictoracity.Withinthatterritory,
urbanspacecomprisesa‘collective’(Latour,1993,p.4)or‘assemblage’(DeleuzeandGuattari,1987,
p.36)oftechnologicalnetworksandotherelements(LatourandHermant,2006),someofwhich
areinvisibleandthatmayconflict,overlap,interactormerelycoexistwithoneanother.Thedigital
equivalentofanassemblageisaplatformpreparedinawaythatallowsthesynthesisandunification
ofdatasetsfrommultiplesourcesandthatpermitsanunderstandingofthedifferentrelationships
anddependencies.Suchaplatformdepends,inturn,on‘semanticinteroperability’andtheexistence
ofsemanticdatastructurescapableofbridgingmultipleinterests,perceptionsandparties(Chunet
al.,2010).Semanticdatastructureslistdataseparatelyfrommeaningandalsospecifylinksbetween
differentdatasetsintheformofarelationalgraph.

Asappliedtourbanplanning,theinternationalliteratureincludesexampleswherebysemantic
databaseshavebeenusedtoorganiseinformationforurbanandenvironmental‘observatories.’They
havebeenusedtorepresentissuesofinteresttodifferentpartiesinenvironmentalevaluation(Métral
etal.,2007);toillustratetheinterrelationofthedifferentdomainsinvolvedintheevaluationofCO2
emissions(Madrazoetal.,2012);and,morebroadly,toreflecttheviewpointsofdifferentpublics
(deSède-Marceau,2011).Moreover,itisonlyashortstepfrommonitoringtrendsandrelationships
toprojectingthosetrendsintothefutureandsoprovidingscenariosforuseinplanning.21

Digitalobservatoriesandintegrateddatastructuresarestillinscribedtechnologies.However,
the inscriptionisderived,at least inprinciple,fromthelong-termimplicationsof trendsas they
relatetoanother.Projectingtrendsandpreparingscenariosforaneighbourhoodwould,forexample,
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providethebasisfortheco-productionofprojectplans.However,thedevelopmentofthetechnology
is unlikely to occur through a reliance on commercial partners alone, as the technology is still
demandingandarguablyevenmoreimportantly,alltheinterestedpartieswouldhavetoacceptthe
useofthesameplace-basedplatform-apreconditionthatcouldprobablyonlybeachievedthrough
governmentalaction.Commercialinnovationindigitaltechnologiesinvolvessectoralinnovationof
thetypecharacteristicofinnovationinmanufacturing.Sectoralinnovationisnotwellsuitedasa
meansofpromotinganintegratedapproachtoplace-making.

4. STRoNG STRUCTURATIoN: CoNTINUITy AND RESISTANCE

Acriticismofactor-network theory is that ithasa ‘flatontology,’ inwhich‘there isneither the
globalorlocal,butonlynetworksoftranslationthatextendandmultiplywithouthierarchy’(Harris,
2005,p.173).Thelackofhierarchymeans,inturn,thatactor-networktheorylacksarecognitionof
inequalitiesinpowerbetweendifferentstakeholdersandactors.Strongstructurationcorrectsthat
limitation,whilstconverselysayinglittleaboutthedirectcharacteristicsofthematerialworldorof
technologyitself(thecontributionofactor-networktheory).

4.1. Practice and Professionalism
Bothstructurationandstrongstructurationtheoryusetheconceptof‘practice’asabridgebetween
theindividualandsociety.Conceptsofpracticeare,moreover,welladaptedtoaconsiderationof
technologyasatooltofacilitatespecifictasksandinthecaseofinformationtechnologyasameans
ofacquiring,preservingandtransferringformalknowledge.However,theimplicationsoftechnology
areconditionalonotheraspectsofpractice, forexampleas listedbySchatzki (2002,p.77)- the
practicalunderstandingsandskillsofstaff;the‘routines,proceduresandrules’thatcodifytheuseof
technologyandfinallythe‘teleoaffectivestructures’thatdefinetherangeofends,meansor‘mission’
appropriatetoaspecificsituation.

Referenceto‘teleoaffectivestructures’is,amongstotherthings,areferencetotherationaleand
values,includingprofessionalnormsoftheorganisationalnetworkinwhichpracticetakesplace.
Theconceptof‘teleoaffectivestructure,’inturn,impliesadistinctionbetweentypesoforganisation,
notablybetweenthoseintheprivateandpublicsectors.Theanalysisofgovernmentalinstitutionsisthe
mainthemeofFountain(2004)whosuggeststhatthesehaveamomentumthatpromotescontinuity
andlimitstheextentofchange.Thecontextisdifferentfromthesometimes-disruptiveapplication
oftechnologyinthebusinessworld.

Continuityofpracticemaybeillustratedbythecontinuityofmethods.Forexample,landsupply
analysishaslongbeenacentraltaskinspatialplanningand,beforetheadventofdigitaltechnologies,
wasundertakeninpartbymeansofthevisualevaluationofa“sievemap”-asinglemapuponwhich
numerousarealdistributionsareshownsuperimposedandinwhicheachoverlapcontainsinformation
aboutwhichareasshouldbeincludedorexcluded(Batey,2017).Themethodoriginatedinattempts
toworkoutplansforagrowingpopulationinthe1940sandwasendorsedbyKeeble(1969,p.31)in
awidelyreadtextbookas‘amostusefulmeansofanalysingandsummarisingsurveydata.’Keeble
also,however,notedthatthesieve‘mapcreatesformidablepresentationproblems’-problemsthatare
greatlyeasedthroughdigitalvisualisationanddigitalmapping.‘Prop-Tech’mappingpresentations
andtechnologiesthereforehavecontinuitieswiththepast.

Continuityofpracticecanalsocoverradicalplanningexercises.Theradicalarchitectureplatform
‘ConcreteAction’isthebestdocumentedexample(FCC,2016a,p.47).Itsrationaleismoreover
explainedinalengthyonlineinterviewwithitsinitiators,recordedin2015.22

Exactlybecause information aboutdevelopmentproposals is technical and scattered, online
platforms and non-technical explanations linked to those platforms can help local people grasp
the implications. ‘Concrete Action’ was established as a means of reminding built environment
professionals of their ethical and political responsibilities. However, the initiators of ‘Concrete
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Action went beyond assembling publicly available information to encouraging professionals to
discloseconfidentialinformationsothatlocalcommunitiescouldbewarnedinadvance.Disclosing
confidentialinformationisariskyprocessbothforprofessionalsandthewebsiteowners.Perhaps
forthisreason,thesiteiscurrentlyunderreconstructionandseemstohavebeensosince2018.The
buildersofthesitesuggestinanycasethattheyneedtoremaininthebackgroundoflocalcampaigns
inordertopromotetheeffectivenessofthosecampaigns.

‘Concrete Action’ was mostly about the political aspects of professionalism and was very
ambiguousinitsrelationtotheusualinterpretationofprofessionalethics.Acommitmenttosocial
justiceandgrassrootsactiongoesbeyondtheusuallyacceptedscopeofprofessionalethicsasstated
intheUKintheCodeofPracticeoftheRoyalTownPlanningInstitute(RTPI).23Inaddition,the
exampleof‘ConcreteActionshowshowdifferentethicalprinciplesmayconflictwithoneanother.The
disclosureofconfidentialinformationwouldprobablybedefinedasunprofessionalbymostemployers.
Theexampleof‘ConcreteAction’isneverthelessinstructiveinrevealinghowprofessionalidentity,
theethicsandvaluesassociatedwithprofessionalidentityandunderstandingsofpowerrelationships
influencepractice-considerationsthataremoreeasilyconceptualisedthroughstructurationandstrong
structurationratherthanthroughactor-networktheory.

Case studies of the National Health Service in England by Greenhalgh et al. (2014), and
GreenhalghandStones (2010) reveal a simpler exampleofhowprofessional identity influences
the acceptance or otherwise of new digital technologies. In these studies, professionalism was
mostlyaboutacommitmenttostandardsofeffectiveservicedelivery.Whenapparentlyunreliable
anduntrustworthydigitaltechnologieswereimposedonpractitioners,thecommitmenttoeffective
servicedeliverycausednumerouscomplaintsandorganisationalconflict.Thecommitmentandsense
ofprofessionalismextendedmoreover toallmembersof staffwithin theorganisation, including
relativelyjuniorofficestaff.Toavoidconflict,practitionershavetohaveconfidenceinthereliability
andusabilityoftechnology.

4.2. Bureaucracy, Centralisation and Decentralisation
Technologyas‘enacted’withingovernmentismorespecificinusethanitspotentialmightsuggest
(Fountain,2004)andisalsomorespecificandstandardisedthanisimpliedbytheinscriptionof
technologyasunderstoodinactor-networktheory.Withinthebroadparametersofrulesandpolitical
control,governmentslooktocostreduction(oftime,staffing,travel),tocosteffectivenessandaspart
ofthistothestandardisationofdata,operatingproceduresandbusinessprocesses.

Inotherwords,governmentalauthoritiesfocusontechnologiesthatare‘instrumental’inmeeting
aspecificpurposeratherthantechnologiesthatclarifythecontextandinformawiderpublicdebate.
Instrumentaldigitisationfavoursarelianceonevidence,butinanarrow,unreflexiveformasDavoudi
(2006)andWong(1998)havenotedofearlierepisodesofevidence-basedpolicymaking.Theimplicit
situatedframeofmeaningisoneinwhichtheroleoflocalgovernmentisdefinedasdealingsolely
withimplementingmeansasdefinedbystatutoryframeworks.Theresultisabureaucraticformof
professionalism,whichentailsarefusaltoquestionendsandthevaluesthatinformthese(Greenhalgh
etal.,2014;Weber,1978).

The limitedcharacterof recent innovationsasenacted inspatialplanning inBritain ismost
easilydemonstratedbytheomissions.Forexample,thereisalackofattemptstouseconsultation
exercisestoprovideabetterunderstandingofwhosayswhat,showingtheinfluenceofage,social
class,neighbourhoodlocationonthecommentsthatcitizensmakeaboutproposals.Inaddition,no
systematicattempthasbeenmadebygovernmentagenciestodevelopdistrict-wideorneighbourhood-
wideindicatorsofsustainabledevelopment,eventhoughsustainabledevelopmentdefinestheaims
oftheplanningsystemasstatedintheNationalPlanningPolicyFrameworkforEngland.24‘Living
Labs’haveremainedpurelyexperimental,withnoattempttobringtheirmethodsortheirlessons
intothemainstream.
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Instrumentalitymeanscosteffectivenessasacontinuousbackgroundfeature ingovernment.
However, the emphasis on cost effectivenessvaries.The analysis ofFountain (2004)wasbased
onUSFederalinitiativesinabouttheyear2000inthecontextofaglobalfashionfor‘NewPublic
Management,’ a loose set of initiatives intended to increase the efficiency, accountability and
performanceofpublicservices,inpartthroughcontractingoutandthegreateruseofmarkets.

Similarpressures to improve theperformanceofpublicserviceswerealsoapparent in local
governmentinEnglandataboutthesametime(Morphet,2003).Complaintsaboutthecomplexityand
slownessofUKtownplanninghavebeenandremainparticularlysharp(HLSC,2016,p.37).Recent
austerityprogrammesandreductionsinprofessionplanningstaff(byabout15%inEnglandbetween
2006and2016[NAO2019,41])havemadecostmanagement-doingmorewithless-evenmorea
priority.Digitisationoffersapotentialwayofincreasingefficiencywithoutcontractingservicesout
toprivateproviders.Moreover,thelossofplanningstaffmeansthatdigitisationcanbepromotedas
ameansofreducingtheworkloadandencouragingprofessionalcreativity.25Professionalresistance
maythereforeminimisedincurrentcircumstances.

Takenliterally,strongstructurationinvolvesalinear,vertical,centrallydirectedprogrammeof
innovationinwhichofficialsatdifferentlevelsinabureaucracyrespondtonewtechnologiesasthese
areintroduced.Centraldirectionreducesthevarietyofsoftwarethatemployeesandclientsarelikely
toencounterandalsofacilitatescommunication.Centraldirectionassumes,however,thatinnovation
hasreachedastageof‘closure’(Bijker,1995,pp.87-88)wherealternativesandvariationscanbe
disregarded.Itisunclearwhetherdigitisationhasreachedthisstageinspatialplanning,withatpresent
inthewordsofonereviewer‘somuchinnovationgoingon’(PWC,2018,p.16).

Asyet,centralgovernmenthasavoidedastronglydirectiveroleandhasmostlyactedthrough
issuingadviceandprovidingselectiveinnovationgrants(forexampleforopendata)and,inaddition,
throughusingasemi-independentagency-ConnectedPlaces(formerlyFutureCities)Catapultas
ameansoflinkingallthedifferentagenciesinvolvedincludingtheprivatesector.Localauthorities
havebeenencouragedtousetechnologiesbestsuitedtotheirlocalcircumstances,withtheresult,
for example, that theonlinepolicyandplanningmapspreparedbyEnglish local authorities are
alldifferent tooneanother.Variations inpresentationcreateadditional costs fordevelopers and
infrastructure providers working across local authority boundaries. It is possible, therefore, that
standardisedpresentationframeworksmaybeintroducedinthefuture.

Standardisationofpresentationdoesnotnecessarilypromotecentralcontrolinrelationtothe
policycontent,thoughmuchdependsonthelevelofdetailinthestandardisedrequirements.Fountain
(2004) suggests that, in general, digital technologies are neutral in terms of centralisation and
decentralisation.Onlineinformationandimprovedanalyticaltechnologymeanthat,inprinciple,staff
atlowlevelpositionshavetheabilitytomakedecisionsbasedontherulesandstandardsinscribed
inthesoftware(p.38).Equally,thesamefactorsallowmorecontrolfromthecentre,theresultbeing
thatthetwotendenciescanceleachother.

Incontrast,Greenhalghetal.(2014),developingideasfromGiddens(1990)arguethatexpert
systemshaveacentralisingeffect.Anexpert systemisa task-specificprogramme that ‘contains
sufficientrelevantknowledgeaboutobjects,situations,andcoursesofactiontoimitateorreplicate
thereasoningprocessesofhumanexperts’(Witlox2005).ForGreenhalghetal.(2014,p.212):

expert systems, using technology to encode information and store formal knowledge, have an inherent 
tendency to ‘empty out’ the content of local interactions because the technical knowledge they contain 
is assumed to have validity independently of any particular interaction and to have the authority to 
override situational contingencies.

Expertsystemsexertcontrolremotelyfromoverdistanceinawaythatseekstoremove(orat
least,radicallyattenuate)thediscretionoflocaldecision-making.
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Theapparentcentralisingtendencyofexpertsystemsisitselfdisputed.OrtolanoandPerman
(2012,p.6)giveexamplesofexpertsystemsthathelppractitionersandotherstoworkthroughlegal
andadministrativeproceduresandeliminateerrors.Currentinnovationsinautomaticquestionand
answersystemsindevelopmentcontrolareanexampleofthistypeofinitiative.

Inanycase,theimplicationsofexpertsystemsarecomplicatedbythewaythatspatialplanning
dealswithmultipleaimsandvaluesandmultipleandsometimesconflictinginterestgroupsinan
informationfieldwhoseboundariesarecommonlypoorlydefined.Digitaltechnologiesinspatial
planningmustthereforegenerallybeunderstoodasdecisionsupportratherthandecisionmaking
systemsofwhichexpertsystemsareanexample.Nevertheless,theverycomplexityofspatialplanning
suggests,asWitlox(2005)hasargued,thatdecisionsupportmayincludeelementsofknowledge-
based (expert) systems topredict and therefore to clarify the implicationsof initialdecisionsor
particularaspectsofpractice.Theoutcomedependsontheinteractionbetweenthetechnologyand
thecircumstancesinwhichitisdesignedandused.

4.3. Systems Conflict/Social Conflict
Socio-technical conceptualisations have generally sought to study the introduction of single
technologiesinspecificcontexts.Appliedtospatialplanning,multipletechnologiesco-existwith
multiplestakeholdersandmultipleplaces.Moreover,processesofresistance,accommodationand
entanglementoperatewithinathree-wayrelationshipbetweeninstitutionalactors,digitaltechnologies
andproposalsaboutthefutureshapeofplaces.

Thereferencetoplaceraises,inanewway,therelationshipbetweenthesocialandmaterial
worlds.Structurationtheory,aspresentedbyGiddens(1984,p.25),proposesadualanalyticalfocus
andindoingsomakesadistinctionbetweensocialstructureandsocialsystem.Initsoriginalform,
structurationtheoryisunhelpful,however,asitignoresthematerialworldandalsoconceptualises
socialsystemsashomeostatic(p.27),thatistosaywiththeirconstituentpartsasself-regulatingand
inequilibrium.Onceconceivedashomeostatic,thepossibilityofchangeandtheneedforplanning
disappear.Mostrecentconceptualisationsofsystemsconceiveoftheseasinvolvingastateof‘far
fromequilibrium’(Batty,2017),eitherbalancingorderandchaos(InnesandBooher,1999,p.22)
orinmultipletransitionsfromonestatetoanother(Batty,2018).

Thedistinctionbetweensocialsystemandsocialstructuredoesnothavetoinvolveequilibrium.
Lockwood(1964)andArcher(1996)offeranalternativeinterpretationofthedistinctionbetween
systemsintegrationandsocialintegration,aswellasbetweentwoparallelstatesofsocialconflictand
systemsconflict.Thesocialconflict,systemconflictdistinctionaroseinthewritingsofLockwood
inanefforttoclarifytherelationbetweenpoliticsand,inparticular,class-basedpoliticsandthe
workingsof themoneyeconomy.Social integrationandbyextensionitsoppositesocialconflict
arepersonalandinvolvegroups,socialstructuresandsocialpractices,whereassystemsintegration
andsystemsconflictareimpersonal.Theyarealsotoanextentindependent.Forexample,acountry
couldhavearelativelyequaldistributionofincomeandarelativelyhomogeneouspopulationbutan
unbalanced,precariouseconomy(orvice versa).However,theyarealsolinked.Asystemiccrisisin
theeconomyislikelyforexampletoleadtonewsocialtensions.

Thesamedistinctionmay, inaddition,begeneralised to therelationshipbetweensocialand
politicalprocessandany impersonal system,whether thepropertyand labourmarketsor traffic
flowsortheenvironmentalfactorslinkedtothequalityoflife.Thedistinctionrestsonthedifferent
ontologiesthatareappropriatetodifferentphenomena(Archer,1996).Someaspectsoftheuseof
technologyarebestexaminedthroughontologicalassumptionsthatfavourmaterialcausesandthe
operationofasystemofinterconnectedelements.Otheraspectsfavouranontologythatrevealsthe
subjectiveexperienceofactorsandthequalitiesofaplace(Naess,2016).Theformerispositivistin
itsemphasison‘facts,’observationsandmeasurements,butgenerallyinvolvesamiddleelement-a
quantitativemodel-betweenrealityand theory.The latter involves theexperiencesandviewsof
differentindividualsandgroupsandrequiresqualitativeresearchandconsultationprocedures.
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Togiveanexample(Goodchildetal.,2018):ariverbasinisanintegratedsystemwhosebehaviour
isdeterminedbylocalpatternsofreliefandrainfall.Theriverbasinmaycomplementandsupport
humanactivities,whilstoperatinginadisruptive,damagingwayatthetimeofdroughtorextreme
rainfallevents.Allthisisaboutsystemintegrationandsystemconflict.However,managingtherisk
ofdroughtorfloodimmediatelyraisesquestionsofsocialintegration,subjectiveplaceattachment
andconflictinrelationtowholoses,whogainsandhowmuchitwillcost.Systemsmanagementand
systemsconflictproceedalongsidethemorepoliticalprocessofenvironmentalmanagement,place
managementandurbanplanningtothepointthattheybecomeentangledwithoneanother.Overtime,
eventscausedbythematerialsystem,theriver,alterthenetworksofdifferentactorsinvolvedinland
useplanningandenvironmentalmanagement,influencetheplanningprocessandengineeringwork
specifiedinplanningdocumentsandtheseinturninfluencetheriver.

In the entanglementof the river, communities and local authorities, digitalmodels act as a
mediatingtoolthatseekstopredict,communicateandvisualisetheimplicationsofdifferentweather
conditionsandremedialmeasures.Digitaltechnologyiscommonlyintroducedtopromoteefficiency
ingovernment(Fountain,2004)Thetimesavingsareonlyabouttheexchangeofinformationorin
thecaseofartificialintelligenceaboutthecreationofalternatives,ratherthanthepoliticalaspects
ofsocio-technicalgovernance.Moreinformationandthepossibilitytoworkoutalternativesmay
evenreducetheabilityofdecision-makerstoreach‘closure’infavourofasinglecourseofaction.
Systemsconflictandsocialconflict, thoughentangled,arenot identical.Moreover, speedingup
systemsanalysisandforecastingdoesnotnecessarilyleadtospeedierpoliticaldecision-making.

5. ILLUSTRATING THE FRAMEwoRK

Takingstrongstructurationandactor-networktheorytogether,Figure1showsafieldofthreemain
elements-stakeholdersandcitizens,technologyandfinallyplace.

Figure 1. Spatial planning as socio-technical governance
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Inaddition,Figure1showshistory,governmentsandmarketsinthebackgroundasbroader,non-
localforcesthatrestructurepracticesandnetworksovertime.Governmentsareable,tosomeextent,
tochangefieldstructures,aswasalsorecognisedbyMannheim(1971).Thenotionofplanningas
thecontrolofcontrols-anotionsharedindifferentwaysbyMannheim,thesystemsapproachesof
Chadwick(1971)andMcLoughlin(1969)andthesmartcitycritiqueofKrivy(2016)isimpractical,
however.Thefield isanactivenetwork. It isanarenawheredifferentactors jockeyforposition
andwhere,inanycase,therelativepowerofdifferentactors-saythelocalplanningauthorityand
developers-mayvaryovertime.Moreover,non-localgovernanceandmarketprocesseswouldlikewise
comprisefieldsandare,therefore,noteasytoco-ordinate.

Forstrongstructurationtheory(GreenhalghandStones,2010;Stones,2005,p.94),Figure1
wouldrepresenta‘position-practicenetworkinwhichindividualandinstitutionalagencyinteract
withwiderforces.Positionconstitutestherelationbetweenoneelementandanother.Practicedefines
whatpeopledoandsaywithintheirroleandnetwork.ForLatour(1993,p.120),incontrast,networks
emergeandareconstructedratherthanfixedandmaybediscontinuousintimeandspace.Latour’s
interpretationisbettersuitedtourbanandplace-basednetworksratherthanthemoreclearlydefined
organisationalnetworksthatarethebasisofstrongstructuration.However,localgovernmenthas
predefinedrolesandresponsibilities-hencetheuseofahybridconception.

Actor-networkandstrongsocialstructurationtheoryworktogetherpartlybecausetheycontain
parallel concepts. Inscription (actor-network theory) and enactment (institutional/ structuration
theory)bothsuggestthattechnologyinuseismorenarrowlydefinedthaninprinciple.Hybridity
(actor-networktheory)andentanglement(institutional/structurationtheory)bothsuggestthatthe
distinctionbetweenhumanand technological factorsareblurred. Inaddition,both theoriesdraw
attentiontothedetailsoforganization,therelevantactors(includingactorsasthings),practicesand
specificsituationswhilstalsorecognisingtheinfluencesandconstraintsofnon-localfactors.Viewed
inthisway,thedualityofstructureandactionemergealongsideoneanotherinasingleframework.

Forthesakeofsimplicity,theanalysisofactor-actantsasstakeholdersissummarisedinFigure
1mostlyundertheaspectsofpracticeasspecifiedbySchatzki(2002).Strongstructurationtheory
is recognised through the reference to power. Otherwise the elements come from actor-network
theory,fromtheinterpretationsofactor-networktheorybyRydinetal.(2018)andBoelens(2010)
andfromthesystem/socialdistinctionofLockwood(1964)andArcher(1996).Allthemaintypes
ofelements(stakeholdersandcitizens,technologyandplace)arelikelytogenerateacombination
ofexpectedandunexpectedoutcomes,asisabasicassumptionofpragmaticapproachestoresearch
andpolicymaking.

Thelikelihoodofunexpectedaswellexpectedoutcomesimpliesinturntheneedforevaluation
andaspartofthisaresearchagendatoevaluatewhogainsandwholosesfromtechnologyandby
whatmechanisms.Researchwouldthereforeaimtorevealthebeneficiariesbyeffectaswellasby
intent.Inplanningtheory,albeitfromadifferentphilosophicalperspective,Flyvbjerg(2004)has
alreadysuggestedafocusonthewinnersandlosersofplanningpoliciesandhasalsoarguedforthe
casestudymethodtodoso.Thedifferenceinsocio-technicalanalysis,especiallywhereinfluencedby
actor-networktheory,isthattheanalysisoflosersandwinnerswouldalsoconsidertheroleofdigital
technologiesindeterminingthatimpactandtheimpactonthenon-human(riversandeco-systems)
aswellasthehumanenvironment.

Some qualifications and clarifications are necessary. The diagram is a map of possibilities,
ameansofimaginingrelationships.Someaspectsmightdeservemoredetailedscrutinytoreveal
furtherlevelsofnetworks,variationsininstitutionalinterests,technologiesandtypesofplace.The
entanglementandblurringofdifferentelementsalsomeanthataspectsofplanningoccurundermore
thanoneheading.Forexample,housingislikelytoappearasanissueunderallthreeheadings-asan
impersonalsystemofsupplyanddemand,asstatisticalprojectionsandscenariosandasstakeholders
suchasdevelopers,usersandcommunities.
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Inanycase,thediagramcannotbeappliedasaresearchdeviceinitsentirety,asitwouldbe
impracticaltoobserveallactions,interactionsandentanglementssimultaneously(Schatzki,2005).
Thenumberofactorsandinterestedparties-landowners,concernedresidents,developers,pressure
groups,publicagencies,environmentalexpertsandsoon-involvedinlarge-scaledevelopmentand
strategicplanningiscommonlyverylarge.Anoverviewwillsufficeas,forexample,instudiesthat
focusontherelationbetweengovernmentalprocesses,theirassociateddiscoursesandtheuseof
technology.Thepointistorevealthelogicofeachofthemainelementsandtoanalyseprocessesof
accommodationandresistanceastheseoccur.

6. CoNCLUSIoN

Thedigitalisationofspatialplanninginvolvesacombinationoftechnologicalchangeandachanging
policy and historical context. Moreover, the analysis of practice has to be undertaken against a
background in which theory itself is changing. As this study has shown, recent socio-technical
studieshaveplacedmoreemphasisonpractice/positionnetworksofpowerthanwhenHealey(1999)
startedtoapplystructurationtheorytoplanningandhavealsoenabledthematerialworld,including
technologytobeincorporatedintheanalysisinawaythathasnotbeenfullyundertakeninthepast.

Thispaperstartedbyaskingthequestion:‘whathappenswhengovernmentstrytoinnovateand
changeplanningpracticewiththehelpofdigitaltechnologyandnewformsofdataanalytics.’The
answerisapparentlysimple.Structurationtheorysuggeststhatdigitaltechnologygenerallybecomes
absorbedwithinanexistinginstitutionalandlegalframeworkandhasbeengenerallybeenimplemented
withaviewtomakeexistingpracticemoreefficientandcosteffectiveratherthantodisruptpractice.
Disruptionisavoidedbecausethisitselfcausesconflictandinefficienciesasrevealedinthecasestudies
undertakenbyGreenhalghetal.(2014)oftheNationalHealthService.Givencurrenttendencies,
therefore,digitaltechnologyisunlikelytobeaforceforanimmediate,short-termdramaticchange
inworkingpracticesorculture.Actor-networktheoryemphasisestheeaseofinnovationinrelation
totheexternalnetworksrepresentedbygovernmentandthemarket.Theimplicationisthereforethat
themethodoffinancingandthetermsonwhichthefinanceismadeavailablehaveadirectinfluence
ontheformofthetechnology.Incrementalchangeisagainthelikelyoutcome.

Nevertheless,theeffortandsunkcostsputintoinformationtechnologiesandtheaddedvalue
associatedwithrelevant,goodqualitydatawillsurelystarttohaveaneffect,raisingquestionsabout
publicaccesstodataandhowtoreconcilepublicandprivateinterests.Planningdependsonthepublic
availabilityandsharingofinformation.InnovationstrategiessuchashavebeenpursuedintheUK
andintendedtopromotecommercialsoftwaredevelopmentinevitablylimitstheavailabilityofthat
information.Fromtheviewpointofpublicplanning,therefore,itmightbebesttoreinvigoratedrives
towardsopendataand,inaddition,toextendopendatadrivestothesoftwarethatconvertsdatainto
meaningful information- for example about development potential or the environmental impact.
However,resolvingissuesofdataavailabilityandpublicdatawillalmostcertainlyrequirepolitical
interventionandachangeinpolicyemphasisandfundingprioritiesratherthantechnologicalsolutions.

Itisnotnewtosaythatdigitaltechnologiesraisequestionsabouttheaccountabilityoftechnology
companiesandtherelationbetweentheprivateandpublicsectors.Thesmartcitycritiquehassimilar
implications.Wheresocio-technicalapproacheshaveaddedanalyticalvalueisthroughafocuson‘the
intersectionbetweenusers,contextsandtechnologies’(Meadetal.,2018),socombiningobservations
aboutgeneraltendenciesandpolicieswiththedetailedworkingsofplanningpractice.

Thedetailedworkingsofplanningpracticeare,moreover,significantintheirownright.Inpart,
theissueisstafftime.Forexample,oncealocalplanningauthorityorotheragencyhasinvestedin
asmartexpertsystem,questionandanswerplatformtoinformandguidedevelopers,itmaybecome
moredifficulttojustifygivingfacetofaceadvicetodevelopers.Inaddition,theissueisprofessional
discretion,localautonomyandstandardisation.Smartquestionandanswerplatformsandotherexpert
systemsmostlyinvolvetheoperationalnormsofpractice(Savini,2019)-thatistosaywhodoeswhat
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inwhatcircumstances.However,theoperationalnormsareespeciallysensitiveastheyprovidethe
routinesoftheworkplaceanddefinethefoundationofprofessionalism(Greenhalghetal.,2014).

Aspartoftheredefinitionofspatialplanning,digitaltechnologiesenable,atleastinprinciple,
thepreparationofmultiplevisionsandscenariosatdifferentspatialscalesandusingdifferentgrowth
andsustainabilityassumptions.Indoingthis,digitaltechnologyfavoursamultiplicityofdata-based
planningprojects,ratherthanasinglelanduseplanandsoraisesaquestionabouttherelationbetween
multipleprojectplansandtheplanningsystem.Contrarytothesmartcitycritique(Cowley&Caprotti,
2018),thepreparationofprojectplansisnotinitselfinconsistentwiththeideaofplanninginitsvarious
forms-eitherasthepreparationofspatialarrangements(landuse,streetandbuildinglayouts)oras
understoodbyMannheim(1971,p.53)asameansofprovidinginsights.Boththeimmediacyofthe
presentandthehypermediacyoflonger-termscenariosmaybeincorporatedintodigitaltechnology
(BolterandGrusin,2000).Moresignificantishowimmediate,short-termprocessesandlong-term
visionsarerelatedtooneanotherandrelatedtorepresentationsofurbanspaceand,inaddition,how
andwhencitizensgroupsareinvolvedintheprocessesofplanandprojectpreparation.Anyshift
awayfromconventionallocalplanswouldthereforerequirecarefulconsideration.

Thedirectionofchangeistowardsan‘information-driven’or‘data-driven’planningsystem,one
inwhichtheroleofplannersismoreaboutcheckingthevalidityofinformationalinputs,visualisations
andscenariosratherthanmakingvalue-basedjudgements.Oldercritiquesofevidenced-basedplanning
suggestatendencytowardsanarrow,instrumentalapproachthatignorespubliceducation(Davoudi,
2006;Wong,1998).Actor-networktheory,incontrast,suggeststhatuncertaintiesaboutpredicted
outcomes,forecastsandevaluations,willleadtorenewedpressuresinfavouroftechnicaldemocracy,
including public education, debate and co-production (Callon, 2012). Digital technologies offer
newwaysinwhichplanningauthoritiesandagenciescanworkwithprivatedevelopersandpromote
economicdevelopment,asisanotherthemeofthesmartcritique.Workingwithprivatedevelopers
doesnotmean that local residentsorother interestedpartieswillaccept the resultingproposals.
Digitaltechnologiesalsooffernewmeansforcampaigninggroupstodisseminateknowledge,organise
themselvesandopen-upblackboxes,tousethelanguageofactor-networktheory.

Inthiscontext,ratherthanproceedingdirectlyfromdatatoplanswithinexistinglocalgovernance
arrangements,itmightbebettertoestablishlocaldataobservatoriesandtopersevereandextend
publicinvolvementinitiatives.Thefurtherdevelopmentof‘ProjectTech’wouldbeaprioritytodo
this.AnothercomplementarypossibilityassuggestedbyYlipulli,andLuusua(2019)mightbeto
investinpubliclibrariesorsomeotherlocalfacility.Anotherwouldbetoprovidefundstolocal
groupstohelpunderstandcomplexmodels,forexampleaboutthebehaviourofriversystems.Such
investmentagainrequiresapoliticalcommitment.DigitaltechnologyremainsJanus-faced,repeating
innewformsthemanydivisionsanddebatesofthepast,betweenpropertyandcommunity,between
centralisationanddecentralisationandbetweentechnocracyanddemocracy.Exactlybecauseitis
Janus-faced,moreover,pragmaticsocio-technicalevaluationisnecessary.
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