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Introduction1

This report concerns the extent to which participatory
spatialized knowledge construction1 and learning are
conducivetodealingwithchallengesofstrategicdomains
ofurbandevelopment;suchaseconomicgrowth,reducing
social inequalities and vulnerabilities, increasing
environmental sustainability, and making use of
decentralizedandparticipatoryfiscalflows.Ourmainidea
isthatspatialknowledgeconstructionanduseisastrategic
instrument in urban development, making explicit the
varioustypesofknowledgeexistingincities,andreflecting
theprioritiesofdifferentactors in thecity (government,
privatesectorandcitizens).Wefocusonurbandevelopment
processes in which various kinds of knowledge are
produced,exchanged,contestedandused,andtheextent
towhichjointlearningandcollectivelocalformulationof
principlesofchangeisgeneratedbysuchprocesses.

Urban development processes reflect the dialectical
relationship between society and space, as understood
from the perspective of human geography. Specifically,
spaceissociallyproducedbutspaceandplaceactbackon
society and influence the structuring of society in a
relational manner (Massey 2004; Peet, 1998). These
dialectical relationships need to be explored in the
processesofknowledgeproductionandpracticesofurban
planningandmanagementsoastoaddressthechallenges
facingcitiesintheSouthandtoensuremoresustainable
outcomes(Swilling,2006).

Onesuchwayofrevealingthedialecticalrelationships
between society and space and society and the
environment is through participatory planning and
management. Participatory planning is a means of
deliberatingthefutureoutcomesoftheintersectionsor
collisions of different knowledges, practices and
experiences of the city (Cabannes, 2006; Whatmore,
2009).Theconceptof‘competencygroups’ispresented
byWhatmore (2009) in her study on the relationship
betweenscienceanddemocracyinmappingknowledge
controversies.Sheoutlineshow‘competency’groupscan
beusedtoredistributeexpertise.Thiscouldbeusedasa
‘model’ to allow for greater deliberation on spatial
planningincities.

1 (Bruckmeijer and Tovey call this the missing model, but in 
fact it has been experimented with widely outside the 
European context in which they are working)

Therefore,we focus on seven citieswith contrasting
economic and political conditions, with the scientific
objectiveofdevelopingaqualitativeheuristicframework
analyzingthewaysinwhichparticipatoryspatialknowledge
managementislinkedtoandcandirecturbangovernance
tosustainabledevelopment(SD).Thisframeworkwillshow
1) the influence of differing political and economic 
conditions,whichcanbeeitherconduciveorobstructiveto
moresustainableurbandevelopmentpatterns;2)theways
inwhichdifferenturbangovernancemodelsaddressissues
of economic growth, spatial and social inequality, and
promote/degrade environmental sustainabilities, and 3)
howutilizing participatory knowledgemanagement and
decentralizedfiscalfundingcansupporttheseinitiatives.

Themainquestionposedinthisresearchreportishow
governmentsandcitizensincitieswithdifferingpatternsof
economic growthmake use of participatory spatialized 
knowledge todirecturbangovernance tobuildadaptive
capacity for sustainableurbandevelopment. Specifically,
wehavetakenupthefollowingissues.

1. Identifyingthemainactorsinvolvedinurbandevelopment
and their relations (urban regimes and contesting
groups);theactorsinvolvedinproducingknowledgeand
the framingsanddiscoursesproducedbyeachof the
actors; the dominant planning and development
discourses;andtheconflictsbetweenexpertandlocal
knowledgesofothergroups(layknowledge).

2. Determining the extent of democratic urban
governance, i.e. the degree of procedural justice
necessaryforsustainabledecision-making,including
the level of exchange and sharing of knowledge
amongstakeholdersinprocessesandnetworks;the
existence and democratic nature of participatory
practices;andthewayknowledgeisusedtoexercise
powerinplanningdecision-making.

3. Analyzingspatialknowledgesandtheirconstruction
andutilisation;specifically,theinstitutionalisationof
knowledgeintopolicies,programmesandprojectsat
thelocal,provincialandnationallevel;thecontestation
aroundandresistanceofdominantknowledgebycivil
societyandtheresistanceofcommunityknowledge
byelites/experts;theextensionofsustainabilityand
democracy through the inclusion of alternative
knowledges(methodological,participatoryandpolicy
makingtools)indecisionmaking.
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4. Evaluating the implications of more participatory
spatialiedknowledgeandutilizationforoutcomesin
urbandevelopment.

Urbanspatialized knowledgemanagement configuration 
(SKMC)isthemainconceptweusetostudythequestion
ofhowurbandevelopmentprocessescanbemademore
sustainable and inclusive, by looking at ways in which
spatialized knowledge is drawn together (Latham and
Sassen2005).Spatialknowledgesreflectastrategicsetof
resources,towhichallstakeholdersinurbangovernance
processes can contribute. The question also concerns
whetherdemands for, and contributions to, such spatial
knowledge can becomemore inclusive, embedded and
participatoryinurbandecision-makingprocesses,andwhat
the implications of this would be formore sustainable
urbandevelopmentoutcomes.

Thisquestionfitsintoabroaderdebateonhowurban
policy-making processes are changing fromprocesses in
which government domains are the dominant locus of
power to those in which networks of different actors
participate in governance networks, i.e. the shift to a
networksociety(Castells,2000;CoaffeeandHealey,2003;
HajerandWagenaar,2003;InnesandBooher,2003;Barnett
andScott,2007;BaudandDeWit,2008).Thisincludesthe
discussion on how policy-making processes are being
influenced by the rapid exchange of ideas, people, and
technologies, linkedthroughinternetandotherformsof
exchange internationally and the fluidity of local
combinations of such ‘things’ into urban assemblages
(McCannandWard,2011;McFarlane,2011a).

It also fits into the debate on how new forms of
knowledgeconstructioncanprovidestrategic inputs into
the socio-political processes embedded in urban
governancenetworks.Lookingathowinteractivemapping

processesarebuiltontheexpandinguseofspatial,digitized
informationisattheheartofthisdiscussion.Finally,this
question fits into the discussion on building adaptive
capacity in cities to deal with future challenges in the
strategic domains encompassed in city development –
economicgrowthstrategies,dealingwithsocialinequalities,
andmovingtowardsgreatersustainability.

Therefore,wewill dealwith the issues posed in our
main question against the background of these three
broad debates, drawing on them to analyze the results
from our city case studies, and answer ourmainWP5
researchquestion.

This report first discusses theexistingdebates in the
literature in more detail in chapter 2. These debates
includethecontemporarycontextofthenetworksociety,
assemblagesandtheshifttointeractivegovernance(IG),
reviewingdebatesrelatedtoknowledgeconstructionand
recognitioninurbandevelopmentprocesses,spaces,and
powerrelationsinhybridgovernancearrangements.The
chapterthengoesontodiscusshowmappingprocesses,
newdataanddigitaltechnologiesarebecomingembedded
in existing urbanmanagement processes and influence
workprocesses,powerrelationsbetweenstrategicactors
andadaptivecapacityforincreasingsustainabilityincities.
InChapter3theconceptualframeworkof(participatory)
spatial knowledge management configurations is
presented as the lens through which the comparative
analysisofthecitycasestudiesiscarriedout,aswellas
the comparative interpretative methodology utilized.
Chapter4presentstheresultsofthecasestudiesinthe
majority of the cities of the C2S research project, and
chapter5discussesthelinkagestoandimplicationsofSKM
configurations in relation to the other domains in the
researchproject.Chapter6providesconclusions.

Inrecentdiscussionsonurbandevelopment,theroleof
knowledge construction, circulation and utilization are
given increasing importance (e.g. McFarlane 2011b;
McCann andWard, 2011; Campbell 2012). This issue is
raisedinseveraldebates,withvaryingemphases,usually
not tied together intoonediscussion. These theoretical
debatesaredominatedbydiscussionsintheglobalNorth,

which leaveswide gaps for understanding how cities in
emerging economies deal with knowledge-related
processes. As urbanizationwill be concentrated in the
globalSouthinthecomingthirtyyears, it isessentialto
shiftourattentiontothetransformativeeffectsofchanging
knowledgemanagementincitiesintheSouth.Inaddition,
expansionofdigitizationandcommunicationtechnology

Literature Review2
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(ICT)andthespatializationofinformationworldwideare
transformingknowledgemanagementcurrentlyataglobal
level (e.g. Google Earth, Navigation systems, location-
basedservices).

In this report,we discuss specifically howdigitization
andspatializationofknowledgeproduction,andknowledge
exchange and use is transforming urban governance in
citiesintheglobalSouth,settingthediscussionwithinthe
widerdebatesonurbandevelopmentandlocalgovernance
processes.Althoughwedrawondiscussionsaroundurban
developmentfromtheNorth,wefindthatcitygovernments
intheSouthexhibitcapacities,inequalities,differentforms
ofembeddingininternationaleconomicnetworks,aswell
as having very different historical contexts and political
economiesthatrequireustorethinksomeoftheexisting
debates (Robinson 2006; Ward, 2006; Watson, 2009;
Myers, 2011; Roy, 2011; Parnell and Robinson, 2013;
Robinson, 2014). Therefore, this chapter discusses the
majordebateswithinwhichthequestionsinthisreportfit,
specificallyforcitiesintheglobalSouth.

2.1. Framing urban development 
discourses, knowledge 
construction and recognition 
in urban development

The first debate concerns the discourses on urban
development,whichhavedeveloped.Discourse,according
toHajer(2005,p.447)isdefinedas“anensembleofideas,
concepts and categorizations throughwhichmeaning is
allocatedtosocialandphysicalphenomena,andwhichis
producedandreproducesinanidentifiablesetofpractices”.
Each actor engaging in a decision-making process
deliberatively,orstandingoutsidetheprocessasanactivist,
conceptualizestheplanningorenvironmentalissueinthe
formofadiscoursethatgivesmeaningtothatissue.Laws
andRein(2003)usetheconceptof‘framing’toconceptualize
how stakeholders create a framing discourse that gives
meaningtotheirexperienceofpolicyissues2.

Currenturbandevelopmentdiscoursesrunalongthree
major lines; 1) the changing mandates for urban local 
authorities,particularlytostimulatelocalgrowthpolicies
andto‘vision’citydevelopmententrepreneurially,inline
withinternationalexpectations,2)thepromotionofcities

2 Discourse analysis places an emphasis on the importance 
of language in expressing interests, arguing a position and 
assuming a dominant position in decision-making 
processes.

assitesofconsumptionwhichprovideattractivelifestyles
andfacilities,whichraisesthequestionofhowtodeal with 
inequalities and differing levels of citizenship in cities,and
3)thewaysinwhichknowledgetravelsinpolicy mobility 
and the potential of the internet and other electronic
meanstostimulatesuchmobilityacrosstheworld.Inthese
debates,whicharedominatedbydiscussions intheUSA
andEuropeonglobalcitynetworks,thesubstantivefocus
is primarily on economic growth and development, and
providingthefacilitiesforamiddle-classlifestyle(McCann
and Ward, 2011; Kennedy et al. 2011). Although the
necessity for governments to deal with inequalities is
recognized, the discourses are usually couched in quite
negative terms – with apocalyptic descriptions of
inequalities (Davis, 2007) with a focus on policies of
producing ‘slum-free cities’. There is generally very little
recognitionofthecontributionsofnon-standardsettlement
areas in building up cities economically or in terms of
incrementalbuildingforhabitatprovision3.Thealternative
discussion on informality in cities focuses on lived
experiencesandarrangementswhicharenotrecognized
bygovernments,andprovidesmuch-neededknowledgeon
emerging arrangements in practice (Roy, 2007, 2011;
Rodgersetal.2011;Jaffe2013;).

International city networks are seen as an important
means for knowledge construction and circulation, and
recentdiscussionshavesuggestedthathybridarrangements
are becoming more prevalent, in which a variety of
knowledgesourcesareincorporatedthroughnetworksof
professionals across sectors, organizational levels and
geographic locations (McCann andWard, 2011). Several
gaps remain in this debate. The emphasis of urban
developmentdiscoursesongrowthignoresthenecessity
for including a discussion of discourses related to the
provisionoflivablecityhabitatsforurbanresidents;inthe
global South theextentof informality andnon-standard
settlements in citiesmake this amajor requirement. In
termsofknowledgenetworksandpolicymobility,thereis
an implicit assumptionofuniversal (individual) andeasy
accesstodigitizeddatabasesandInternetsources,aswell
as sharing and utilization of information and knowledge
providedbythesemeans.Giventheprevalenceofpolitical
policy-making and thepower that access to information
andknowledgeprovides,theopennessandtransparency
ofknowledgeaccessneedstobethoroughlyexaminedin
the caseof cities in the global South (BaudanddeWit,
2008;Kennedy.etal.,2011).

In network arrangements for governing urban
development, the construction of information and

3 Exception is the WB 2009 World Development Report on 
Economic Geography. 
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translating it intomeaningfulknowledge isan important
but unruly process. There is a multi-vocality of views
expressed by a range of stakeholders participating in
decision-making, each ‘voice’ providing a different
perspectiveandmeaningattachedtotheissue(Hajerand
Wagenaar,2003).Ascommonunderstandingsandrulesare
forged, the ‘institutional ambiguity’ or lack of rules,
inherent in network, decreases. This means that ‘new
spacesofpolitics’(HajerandWagenaar,2003:9)emerge
withanewstyleofpolitical involvement.With thewide
rangeofstakeholderstakingpartinpolicymaking,themyth
ofabsoluteknowledgeisexplodedandaneedarisestotake
cognizance of the variety of discourses people adopt to
makesenseoftheirexperiencesandoftheworld.

How do processes of constructing and legitimating
(spatialized) knowledge fit into this discussion? The first
issueconcernstheknowledge-buildingprocessesandtypes
ofinformationrecognizedbyvariousactors,thesecondby
what political processes information is turned into
meaningful knowledge, and the third, the negotiations
aroundwhose‘knowledges’areprioritizedtoresolvethe
issuesconcerned(CargoandMercer,2008,Schlossbergand
Shuford,2005,Whatmore,2009).

It is recognised that dominant discourse emerge in
specificcontextsandwhenthey‘travel’tonewcontexts,
they become reproduced in a different context and
recontextualised giving rise towhat could be called a
hybridization of the original framing discourses
(Fairclough2006).

Twobasicanalyticalapproachesarefoundonknowledge-
building processes. The Mode I knowledge-building
process,relatedtoclassicnotionsofknowledgeasscientific-
codified knowledge, is seen as being built up in linear
processesofexperimentation,verificationandcodification
(Gibbons et al., 1994), or what Bruckmeijer and Tovey
(2008) call the ‘elitist model’. This knowledge-building
process relies heavily on top-down expert and scientific
knowledge systems, and framing discourses are heavily
dominatedbyscientificandbureaucraticestablishments.

TheModeIIapproach(Gibbonsetal.,1994;Rip2001),
emergingsincethe1990s,distinguishesdifferenttypesof
knowledge (embedded, practice-based, scientific) and
recognizesknowledge-buildingasasocialprocess,inwhich
various framing discourses compete with each other
through institutions and knowledge-building processes.
Sources of knowledge can be from scientific research,
workingexperienceandtheexperiential,community-based
knowledgeof everyday lifewithin various groups (Baud,
2002;vanEwijkandBaud,2009).BruckmeijerandTovey
alsorecognizetheideathatknowledgeprocessesarebuilt

up through social institutions, power struggles between
groupsforrecognitionoftheirdefinitionsofproblemsand
isaconflict-proneprocess,moreinlinewithHajer’s(Hajer,
1995; Hajer, 2005)model of argumentative discourses.
BruckmeijerandToveyhavegonefurtherthanthesetwo
basicmodels,whentheyfirsteliciteddifferentdiscourses
ofSD(inthecontextofsustainableruralmanagementor
SRMinEurope),andthendrewoutfromthoseparadigms
the context in which they developed, i.e. where the
knowledge for a particular view of SD was generated,
codified, disseminated, applied and its level of success
evaluated.Thiswayoflinkingacombinationofknowledge
types (i.e.knowledgegenerationandrecognition) to the
mainprocessesofknowledgemanagement(linkedtourban
governanceprocesses)istheessenceofwhatwewantto
dointhisresearchproject.Theothervariantsofknowledge
dynamics thatBruckmeijerandToveydistinguish include
the ‘political governance’ model, in which the main
assumptionisthatideasforstrategicchangesforthefuture
arebasically ‘political’, and knowledgemanagement is a
derivative of the political discussions,which inform the
ideasofsocialchangeneeded.

Ourstartingpointisalsothatvarioussourcesandtypes
ofknowledgecanberecognized,andknowledgebuilding
isa resultof thestruggleover thesocialconstructionof
knowledge. Different types of knowledge have been
identified; ranging from tacit knowledge to contextual-
embeddedknowledgeandcodifiedknowledge(table2.1.).
The first is built up through individual practice and
experience,whichoftenremainsnon-codifiedinanyway.
Itcanonlybetaughtfrompersontoperson.Thenextthree
typesofknowledgearecharacterizedbytheircontextual–
embeddedcharacter,whichcanvaryfrommoretechnical-
economicsectoralembeddingtoembeddinginsocialand
politicalnetworks(VanEwijkandBaud2009;Pateletal.,
2001).Finally,codifiedknowledgeisthatwhichislaiddown
insomeformofdocumentationthatcanbeaccessedby
others (not necessarily universally open), and learned
throughsuchdocumentation.

However, not all types of knowledge are given equal
weight. In urban planning and management, formal
technical knowledge is produced within various (local)
government departments with their own sectoral
perspectives (property, infrastructure, basic services,
housing,water, energy, etc.), and increasingly also their
owneconomicdevelopmentpolicies,withprovincialand
national governments setting policies and standards for
someareas.Themainrecognizedactornetworksinurban
development consist of urban planners, architects,
engineersandtheirresearchinstitutionsandprofessional
organisations.Conventionally,DevelopmentPlansprovide
thepolicycontext,fixedstandardsaresetforimplementation

7
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and expert knowledge provided by planner and other
experts are the dominant paradigmwithinwhich actors
work.Thetypeofknowledgeconstructedandproducedis
therefore embedded and is largely technical, regulatory
andcodified.

Thisdominantparadigmofurbanmodernizationframing
economic, social and environmental management and
planningprocessesadoptsan “expert-led, sciencebased
policyframework”(Oelofseetal.,2009;ScottandBarnett,
2009). Scientific experts argue that such processes are
highlycomplexandonlysciencecanprovideanauthoritative
base for policy-making. They therefore define problems
andtheirsolutionsandthisprovidesapowerfulclaimthat
policy-makingshouldbebasedonscientificknowledgeonly
(Fischer,2003).Poweris‘‘inherentintheknowledgeclaims
and various practices through which specific scientific
claims gain authority” (Hajer 1995). This ‘science-based
policy-making’model has been extensively criticized in
termsofthewaysinwhicharangeofactors,includingstate
andbusiness interests,strategicallyusesciencetoframe
theirviewsondevelopmentalissues,claimauthorityand
exert power in decision-making processes. However, in
contemporarysociety,where ‘harddecisions’havetobe
madehurriedlywithonly‘soft’evidence,theroleofexpert
knowledgeindecision-makinghasbeenchallenged,with
increasingmistrustofscienceandacallforlocal,embedded
knowledge inpolicy-making(Fischer,2003;Yanow,2003;
Ravetz, 2004; Hajer, 2009, Scott and Barnett, 2009,
Whatmore,2009)4.Citizensareincreasinglyawareofthe
failure of science and expert knowledge applied by the
state toaddress contemporaryenvironmentaland social
problems.Thereisincreasinguneaseandanxietyinsociety

4 Wynne defines lay knowledge as falling within ‘‘an 
adaptive, informal cultural idiom” pointing to the 
experiential and cultural base of local knowledge (Wynne, 
1992, p. 287, cited in Scott and Barnett, 2009).

whichhasbeenbroughtaboutbythe‘democratisationof
knowledge’(HajerandWagenaar,2003).Thereiscurrently
a discussion onwhether there is an emergingmode III,
whereexpertSKMisbypassedandcontested,orembedded
in a citizen and media counter-mapping movement
renderedpossiblebythedemocratizationofmappingtools
(Web 2.0,Geoweb,Google Earth,GPS andmobileGIS),
accesstogeo-databasesandcollaborativeconstructionof
information(moreandmoreinrealtime).It’smorethan
participation,andlessthanprocesseschanneledbyofficial
institutions(Poorthuispc;LeszczynskiandWilson2013).

2.2. Urban Governance: 
arrangements, spaces, and 
interactions

Wenow turn to the debate concerning actor networks
involvedinmanagingandplanningcities,andthespaces
withinwhich informationandknowledge iscirculated to
improvetransparencyandaccountability.Amajorconcern
isaboutwhichactorsareinvolvedinthediscussionsofcity
policymaking, and the degrees of power they have to
express theirpriorities.On theonehand, thediscussion
focuses on the power of the coalitions between local
authoritiesandtheprivatesector(regimetheory),onthe
otherhand,thediscussionfocusesontherelationbetween
local state and civil society (participation and ‘spaces’
approaches, citizenship discussions) (e.g. Cornwall and
Gaventa, 2001; Gaventa 2006). Both come under the
headingofgovernancearrangements.

Governance arrangements

Today it is a truism to state that the state no longer
represents the sole ‘locus of power and authority’ in

Tacit Contextual-
embedded knowl-
edge; community-
based, social

Contextual-
embedded knowl-
edge; technical, 
economic

Contextual –
embedded knowl-
edge: political and 
network levels

Codified knowl-
edge (analytical, 
regulatory, stand-
ards, etc.)

Mainactors Individualswith
experience

Community
knowledgespread
bysocialnetworks

Professional
knowledge
belongingto
sector
professionals

Political
knowledgewithin
politicalandsocial
networks

Academicallyand
professionally
taughtand
diffused

Table 2.1:  Typesofknowledge

Source:  Adapted from van Ewijk and Baud, 2009
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contemporaryglobalneoliberalsocietyandpowerisshared
morewidelywitharangeofcivilsocietyactors(Hajer,2003;
Parnelletal.,2002;Hajer,2005).Policymakingincreasingly
isseentobetakingplacethroughnetworksofactorswho
are“relativelystablesetsofindependent,butoperationally
autonomous and negotiating actors, focused on joint
problemsolving”(Hajer,2005:241).Theseactorsinclude
thestate,NGOs,business,consultants,scientistsandcivil
society. Such organizational interaction is particularly
necessarytosolve‘wickedproblems’(vanBuuren,2009;
Giezen2012).Authorsdifferintheirinterpretationsonthe
extenttowhichincreasedparticipation(inclusionofmore
actors)ormoredeliberativeprocesses(directengagement
withcitizensratherthantheirrepresentatives)aretaking
place in policy decision-making (Young, 2001; Innes and
Booher, 2004; Barnett and Scott, 2007a; Janicke 2009).
Thereisalsodebatearoundwhichtypesofdecision-making
spacesarebeingcreated(invited,claimedornegotiated),
andwhat knowledge and information is constructed to
inform decision-making processes (from expert to
community-based)(Miftirab,2004;BruckmeijerandTovey,
2008;vanBuuren,2009;Whatmore,2009;Giezen,2012).

Themain characteristics of ‘governance’models are
thatthey:

a. provideforachangingroleforgovernmentitself;

b. recognizeotheractorsbesidegovernment(private
sectorandcivilsocietyorganizations);

c. includemorespaceforideasandparticipationfrom
otheractors(toavariabledegree,notnecessarily
equallyforallparticipants);

d. have more strategic and flexible processes of
planningandmanagement,whichcantakechanges
intoaccount;

e. can lead to more synergy in developing new
approaches(BaudandDhanalakshmi2007);

Theroleofgovernmenthaschangedinthata‘political
reorientation’istakingplacefrom:

a. “bureaucraticdetailedrule-makingtoanemphasis
on steering the framework conditions and action
context;

b. astatemodeofdealingwithproblemstoasocietal
modeofhandlingthem,withthe inclusionofthe
state;

c. acentralisttodecentralizedproblem-solving;

d. exclusivetoevermore inclusiveandparticipatory
decision-makingstructures;

e. animperativepolicystyletonegotiatedsolutions;

f. a reactive to amore strongly anticipative policy
pattern;and

g. steeringbasedonpublicexpensestostrengthened
steering based on public revenues (taxes, levies,
tariffs,fees)”(Jänicke,2009:35).

These changes imply that governments aremoving
from bureaucratic, administrative decision-making to
more knowledge-based, strategic decision-making
processes.Althoughthischangemaybeoccurringinhigh-
incomecountries,theextenttowhichitistakingplacein
emerging economies is an important question (see
Kennedyetal.,2011).

A first question is the extent to which governments
recognize and work with other actors. One strand of
thinkinghasexaminedtheextenttowhichcivilsocietyis
‘included’ or ‘excluded’ from the state-led processes of
policy-making(Dryzek,1996;Bulkeley,2000;Hordijk,2000;
Young,2001;Yanow,2003;Gurza-LavalleandIsunza-Vera,
2010). This literature brings out the unevenness of
representationofsocialgroupsinnetworkedprocessesof
policy-makingandimplementation,inwhichmiddleclass
groupscanutilizethenewnetworkstoalargerextentthan
moremarginalizedorvulnerablesocialgroups,unlessgreat
careistakentoincludethemexplicitly(Gurza-Lavalleetal.,
2005;BaudandNainan,2008).Thishasstimulateddebate
around concepts of democracy and citizenship, as the
contemporarypolicymakingarenasandpublicparticipation
approaches are critiqued for a lack of representation in
decision-making(InnesandBooher,2004;McEwan,2005).
This literature has also stimulated discussion on the
strengthofemergingformsofcitizenshipbuiltupwithin
social movements and civil society organizations to
empowertheirmembersandengagewithstateinstitutions
(e.g.BarnettandScott,2007b;Holston,2008; Scottand
Barnett,2009).

A second question pertains to the extent to which
governmentshavepreferredtoengagewith‘networks’of
economicactorsinpolicy-makinginthecurrentneo-liberal
context.Thisstrandofresearchfocusesontherelations
between government and the private sector under the
frameworkof‘urbanregime’theory.IntheNorthAmerican
context, there has been much critical analysis of the
implications of such public-private coalitions,which are
seentoprioritizeagendasofeconomicgrowthoverthose
relating to quality of life issues and promoting equality
amongcitizensinurbanareas(e.g.Lauria,1997;Brenner,
2004;Robinson,2008).Researchonsuchcoalitionsinthe
globalSouthisscattered.StudiesinIndiahavetendedto
focusexclusivelyonthemega-citiesofDelhiandMumbai
(Anjaria andMcFarlane 2013), investigating the regime
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shift to growth coalitions (e.g. Banerjee-Guha, 2002;
Nainan, 2011; Dupont, 2011). Robinson (2008) has
commentedonthisprioritisationofeconomicgoalsinthe
SouthAfricancontext.

Such studies suggest strongly that the concept of
‘inclusion’indeliberativeforumsandgovernancestructures
needstobeconsideredverycritically.Itisnotenoughtobe
‘included’inprocessesofpolicy-makinganddeliberation;
theextentofinequalityonwhichsuchinclusionisbased,
andhowtheconcomitantpowerrelationsshapetheextent
ofinclusionandabilitytointeractneedtoformpartofsuch
an analysis to assess its potential for deepening
democratization(Swyngedouw2005;Torfingetal.2012).
It also requires an analysis of the extent of non-state
knowledgebroughtinby‘includedactors’isrecognizedand
given equal statuswith the expert-scientific knowledge
utilized–inotherwords,interactionratherthaninclusion
shouldbethefocus.Thisalsoimpliesmoreattentionfor
how ‘spaces’of interactionbetweenstateandnon-state
actors are structured and provide opportunities for
interaction; the rules of engagementwithin and around
such spaces structuring power relations governing how
actorsengagewitheachother,andthesetsofknowledge
recognizedas legitimate framingdiscourseswithin them
(Torfingetal.2012).

The discussion in the literature hasmoved from that
aroundpartnershipsandnetworkarrangements,torecent
ideasofhybridarrangements.Bothmulti-actor andmulti-
scalar networks comeunder this heading (including e.g.
networksbetweendifferentscalelevelswithingovernment,
or social networks working at local, national and
international levels) (Barnett andScott, 2007a)or cross-
boundary networks (city-to-city cooperation by local
governments,slumdwellernetworks,regionalcooperation
ineconomicdevelopment)(vanEwijketal2014;Bontebal
2008;Sassen2005).ThemainquestioniswhatpowerCSOs
representingvarioussocialgroupshavedevelopedtoput
forwardtheirvisionsofurbandevelopmentandhowthe
lived experiences of marginalized social groups is
incorporatedindecision-making.Thedeliberativeprocesses
bywhichsuchpowerisbuilthavebeenwidelydiscussed,
particularly for South America where they developed
originally,butalsoacrosstherestoftheworld(Fungand
Wright2003;GurzaLavalleetal.,2005;E&U,2012:special
issue5).Wedrawoutafewrelevantissuesfromthisvery
largedebatehere.

Deliberative processes and the political contexts in
which they take place have provided platforms for

5 Special issue in Environment & Urbanization 2012, 24(1), 
p. 3-390

developing stronger forms of citizenship among
marginalizedgroups(Heller2009;HellerandEvans2010).
‘Negotiated spaces’ provide possibilities for ongoing
discussions between urban residents and government,
althoughthechannelsanddegreesofpowerremainquite
variableforthemiddleclassandthoselessrecognizedas
urbancitizens(cf.Chatterjee2004;BaudandNainan2008;
vanDijk2014).Alsotheextenttowhichlegalframeworks
mandateandprotect suchprocessesmakesanessential
differencetothepowerwhichmarginalizedsocialgroups
can develop through deliberative processes (Ackermann
2004; Shatkin 2007). Such spaces provide platforms for
producingcitizen-basedcontextual-embeddedknowledge
(civic science) and bringing such knowledge into the
politicaldiscussionswithinnetworks,aspartof counter-
mappingprocesses(Castells2001;Healey2007;Scottand
Barnett2007;vanEwijkandBaud2008).Thisisproffered
as amajor advantageof such deliberative processes (cf.
E&U2012specialissue).

In several countries,with Brazil as a prima example,
deliberative processes have been institutionalized at
neighborhoodlevels,andmorerecentlyatprovincialand
national levels (Appadurai 2001; Cabannes, 2004;Gurza
Lavalle et al., 2005;). These processes have included lay
knowledgeandcitizens’preferencesforpublicinterventions,
andhaveincreasedthesourcingoftheknowledgeusedin
determining priorities. In India, projects for improving
large-scalecityinfrastructurehaveincorporatedformsof
deliberativeprocesses inwhichcommunitymappinghas
providedknowledgeonnumbersofhouseholdsinvolved,
andtheirpriorities(Pateletal.,2012;Hoytetal2005;see
E&U special issue 2012). However, the incorporation of
such knowledge had to be protected by the context of
international donor agencies mandating deliberative
processes,andremainsmorefragileincontextswheresuch
legalmandatesarenotinplace.

Evenmorefluidcombinationsofpeople,ideas,things,
etc. are the basis of recent conceptualizations of how
citieswork,throughassemblages(e.g.McFarlane2011a).
Inthisconceptualisation,knowledgetravelseasilyacross
nationalboundaries,betweeninstitutionsandiscombined
fromvarious sources,makingurbanismand its policies
mobile (McCann and Ward 2012; Ward 2006). The
implicationsofthisapproachareveryrelevantinrelation
to the socialmedia andotherwaysofdigitising spatial
knowledge.However,themajorpartofresearchonpolicy
mobility is based in high-income countries, and the
questionremainstowhatextentsuchassumedconditions
holdtrueintherestoftheworld.Inparticular,theways
inwhichpoliciesareimported,transformedandtranslated
throughlocalsocio-politicalcontextsmeansknowledges
sourced internationally can become locally-negotiated
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(Fairclough2006).Tracingthefluidprocessofassembling
knowledges across different types of boundaries can
revealmoreholisticunderstandingsofthedifferentscales
ofinteractivegovernance.

In the assemblages approach, the construction and
productionofknowledgeincludestheanalysisofcitylife
and the knowledge of ‘lifestyles’ of particular groups of
residents(householdsandsocialnetworks)inbuildingcity
‘spaces’ (Lefebvre 1971). This approach recognizes the
‘narratives’producedbyresidentsfromallwalksoflife,and
the extent towhich social codes becomemandatory in
particular areas of the city. It relates also to livelihood
strategiesandwell-beingprioritiesresidentsineacharea
set and their need to know the social codes to operate
safelyandmaintaintheirownhabitatandlivelihoodsinthe
areaswheretheylive.Animportantissueinthisrespectis
thewaysinwhichsuchnarrativescanbeexchangedacross
socialclasses,areasofthecityandbetweendifferentactors
in order to build trust in alternative ‘narratives’ and
lifestyles (Jaffe, 2013). It includes the ways in which
collectiveaction,socialorganisationsandmovementscan
contribute to increasing community-based knowledge
across social and political boundaries, especially of less
powerfulgroups(Hordijk,2000;MirandaandHordijk,2001;
Patel et al., 2009; Scott andBarnett, 2009). It relates to
whatMassey(2005)callstheknowledgeofeverydayspace.
Suchspacesandtheknowledgeofthemare‘constituted
throughinteractions,fromtheimmensityoftheglobalto
the intimately tiny’ (Massey, 2005, p. 9). Becauseurban
spaceisthe‘sphereofcoexistingheterogeneity’thereare
amultiplicityofknowledgesofthisspace’(Massey,2005,
p.9).Spacesandtheknowledgeofspacesaretherefore
alwaysunderconstruction,‘neverfinished;neverclosed’
(Massey, 2005, p. 9). It is a necessary complement to
produce more inclusive and interactive approaches to
urbandevelopment.

Spaces

Governance arrangements and the processes by which
urbanspacesareconstructed,requireafurtherreflection
onwhatismeantbyspaceandspaces.Spaceisacomplex
conceptthatincludesideasaboutphysical(absolute)space
andsociallyconstructedspace,andthepowersandpolitics
that help shape spaces (Jessop et al., 2008; Sutherland,
2010).Itisthereforeusefultoapplytheoriesofrelational
spacetounderstandurbanspatialities,orurbangeographies,
being produced in fast growing cities through planning
interventions, private sector initiatives, collective and
strategiccivicorganizationandsocialnetworkactivities,and
householdurbansurvivalstrategies.Themaintheoretical
ideas on space that are applied here are drawn from

Lefebvre’s (1974)work on the production of space and
Massey’s (2005) ideas on the construction of space.
Lefebvre’s(1974)triadofspacecontainsthreeconceptsof
space: material space (spatial practices), representative
space (conceived space) and representational space (the
spaceoftheeverydaylivedworld).Materialspaceorspatial
practice is reflected in the patterns of daily life and it
provides a structure for everyday life. Spatial practices
includenetworksandroutes, institutionsandpatternsof
interactionthatlinktheplacesthatembraceworkinglife,
home life and the life of leisure (Lefebvre, 1974). These
practices hold “production and reproduction, conception
andexecution,theconceivedandthelived,andsomehow
ensure societal cohesion, continuity and what Lefebvre
(1974p.33)callsa‘spatialcompetence’Spatialpracticesare
revealedbydecipheringspaceandhaveacloserelationship
with representative (perceived) space. They include the
toolsusedtoorderandconstructspace,tokeeppeoplein
orout,suchaspropertyownership,routesandnetworks.

Representativespaceisthespaceofplanners,engineers
andcartographers.Itisaconstructed,abstractandoften
presentsaspacethatrepresentsandproducesaconceived
reality,e.g.atownplanningschemeoraspatialdevelopment
framework. Private sector actors have a strong say in
constructingthesespaces.Thesespaceshavegreatpower
in structuring and producing urban geographies. The
everyday lived spaces of ordinary citizens intersect and
collidewiththeserepresentativespaces.Asaresult,both
bothabstractandeverydayspacesshiftandchange,with
thedominantformofspaceineachparticularcontextbeing
asserted,therebyremakingorreconstructingspace.

Representational spaces are thematerial spaces of
everydaylifeinfusedwithparticularspatialimaginations.
Theyresistthedominantorderingofspaceandsocietyby
creating ‘spatial alterity’, which allows for alternatives
that challenge economic and bureaucratic abstraction,
enablingsymbolicspacestoemerge(Dierwechter,2001).
Soja (1996) refers to representational space as ‘third
space’, as it contains alternative possibilities to those
presented by the dominant spatial system of spatial
practiceandabstractspaces.

Massey(2005)reflectsontheconceptofspacethrough
threemainpropositions.Shestatesthatspaceisaproduct
ofinterrelations,asconstitutedbyinteractionsatallscales;
that space is about multiplicity and the interaction of
multiple trajectories; and that space is always under
construction.Itisalways“intheprocessofbeingmade.It
isneverfinished,itisneverclosed”(Massey,2005,p.9).
Shetooacknowledgesphysical,conceivedandlivedspace
and explores these concepts through her ideas of the
‘stories-so-far of space’ that are made up of multiple
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interactions and relations of thematerial, abstract and
imaginedworld.

Theconceptofspacehasalsobeenusedfromamore
politicalperspective(althoughitcanpertaintoparticular
geographic locations). Cornwall and Gaventa (2001)
distinguish‘invited’and‘claimed’spaces;theformerbeing
thosearenasinwhichthestateinvitescitizenstopresent
their ideas on decision-making concerning the issue at
hand, inorder that theybe taken intoaccount.Claimed
spaces are those areas in which groups of citizens
themselves construct ideas about particular areas of
concern,andputtheseforwardtoauthoritiesoutsidethe
consentofthegovernment.Athirdtypeofspacehasbeen
put forward by Nainan and Baud (2008) – ‘negotiated
space’,whichsuggeststhat(re)negotiationofconstruction
ofspacestakesplaceregularlybetweengovernmentand
certaingroupsofcitizens.

Insuchspaces,theextentofstakeholderparticipation
in decision-making is the crucial issue. A great deal of
research has beendonedescribing and critiquing public
participation, with the general conclusion that public
participation generally fails to democratically include all
stakeholders equitably in decision-making processes
(Arnstein,1969,InnesandBooher,2004,ScottandOelofse,
2005). Equally large is the body of normative literature
proposingtoolsandtechniquestoincreasethedemocratic
qualityofparticipation(seeMitlinandThompson,1995,
InnesandBooher,2004,Oelofseetal.,2009,Whatmore,
2009).Anexampleistheneedtoexplicitlyinclude‘invisible
stakeholders’ intodecision-makingprocesses (Oelofseet
al.,2009,ScottandOelofse,2005,vanTeffelen,2010).

From participation to interactive 
governance processes

Thisbringsustotheissueofhowpowerisexercisedwithin
various types of governance processes, and what the
implications are for knowledge generation, exchange or
contestation,andhowtheseprocessesshapetheoutcomes
forurbandevelopment(strategies).Thissectionrecognizes
thatparticipationingovernanceconcernstheinclusionof
avarietyofstakeholders,whereasinteractivegovernance
assumes implicitly that discussions and negotiations are
two-way processes, albeit not necessarily with similar
resourcestobringtothetable.Torfingetal.(2102)indicate
thattheinteractivegovernanceliteraturecontainsspecific
assumptionsabouthowpowerisexercised,whicharenot
borne out in practice. Participatory and interactive
governanceisconsideredtoconsistofpragmaticproblem-
solvingprocesseswhereallinvolvedactorshaveacommon
stakeindepoliticizednon-conflictualwaysofsolvingissues.

This is part of a broader ‘post-political’ vision on
contemporary society, inwhich issues are addressed by
managerialpatternsofresolution(Mouffe2005,quotedin
Torfing et al. 2012). The celebration of interactive
governancerestsonits‘third’wayofsolvingissuesbetween
market and hierarchy (Healey 2007), with flexibility,
innovation,mobilizationandempowermentasimportant
dimensions, but neglecting the actual conflicts, power
struggles,anddisruptioninpractice(e.g.Nainan2012)6.It
also rests on the assumed senseof underlyingharmony
withinsuchnetworks,with“persistentemphasisonshared
meanings, solidarity, and the civilization of conflicts”
(Torfingetal.2012:54).Inanalyzinginteractivegovernance
processes,wecannotstartfromsuchassumptions.Rather,
thefocusshouldbeontheways and strategiesbywhich
suchsharedmeaning,solidarityandcooperationarebuilt
up,i.e.thewaysinwhichpowerrelationsareincorporated
inparticipationandinteractivegovernanceprocessesand
howtheycanbeunderminedbypower inequalitiesand
divisiveconflicts.

Powerininteractivegovernancecanbedefinedinfour
ways;directandindirectpower,ideological,anddiscursive
power(Torfingetal.2012,adaptingfromLukes,1974).The
firstthreedefinitonsofpowerareactor-based,whereasthe
finalsetreferstothewaysthatinstitutionalizedsystemsof
meaningstructureactors’ideas(Ibid.p.56).Inparticipatory
processes,powerisoftenexercisedinmoreindirectways,
in which knowledge sourcing and its validation are
importantmeans of influencing other actors. Particular
hegemonicdiscourses(suchasscientific-technicalframing)
and their suggested solutions receive preference over
alternativeexplanations(Hajer,1995;HajerandWagenaar
2003). Codifying andnaturalizing ideas areprocessesby
whichadominantdiscourseisbuiltup.

It is relevant to distinguish actors’ attributional and
relationalpowerinnetworks;attributionalwhenitconcerns
their capacities and resources and relational when it
concernstheirsocialandbargainingpower(Kahler2009).
This helps us assess existing inequalities and starting
positionswhenanalyzingparticipatoryprocesses.Wealso
needtorecognizetheircyclicalnature;inabuild-upphase,
suchnetworksmaybeveryfragile,withlittletrust,limited
support,unclearrulesandconflictaroundpolicydefinitions
andnegotiations,whereasinamoreconsolidatedphase,
thelegitimacyofanetworkmayhavebeenwellestablished,
reducingconflictandincreasingthepowerofitsactorsto
influence policy-making (cf. Torfing et al. 2012: 59). The

6 See Torfing et al. 2012 for a systematic discussion of 
various reasons why power conflicts are not recognized 
within the new network and participatory approaches to 
governance (p. 49-54). 
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literaturesuggeststhatissuenetworksarelessstableover
timethanpolicycommunities(ibid.p.60).

The legitimacy of a governance network strongly
influences the uptake of its knowledge and policy
recommendations.Suchlegitimacycanbegainedfromthe
quality of inputs (who is participating), the throughput
(processesaccordingtonotionsoffairness,responsiveness
and transparency), and outputs (in terms of promising
solutionsortrouble-shooting(ibid.p.61)).Theacceptance
ofparticularknowledgeframingsshouldalsobeafactor
included in the discussion on legitimacy, as alternative
framings often have to fight for acceptance before the
substanceoftheirargumentsisevenconsidered.

Finally,we need to considerwhy governments utilize
participatory and interactive governance processes and
how this structures the influence networks can bring to
bearonpolicyandstrategies.Expediency(tosolveawicked
policyproblem)andamultipliereffectinmobilizingactors
around preferred solutions are two reasons for more
inclusiveprocesses(Torfingetal2012).Moreownership,
politicallegitimacy,andtheneedtocontainsocialconflict,
maybeothersreasonsthatleadgovernmentstoadopta
networkedapproach(vanBuuren2009).

The extent to which governments provide power to
interactive networks sets strong external limits towhat

7 

suchnetworkscanachieve.Forinstance,intheparticipatory
budgetingprocessesthesizeofthebudgetsdedicatedto
participatory processes, the extent of decision-making
powers, the actors included, and the scale levels and
domainsconcerneddifferedwidely,reducingorexpanding
thepoweroftheseprocessestochangeurbanoutcomes
(cf.FungandWright2003;Cabannes,2004;Hordijk,2005).
The following table indicates theways governments can
exercisepoweroverinteractivegovernancedomainsand
processes.

Regime, assemblage and urban 
configurations

Conceptualisinghowpowerisdispersedthroughoutmulti-
scalargovernancearrangementsrequiresmovingbeyond
theideaofanetwork.Itisnotthatall‘included’actorsare
onanequalfootinginthehorizontalplanesoftraditional
urban regime theories; rather, the complexensembleof
relationships and power relations create hybrid
arrangementswhich do not fit a predefined formation.
Assemblageisaconceptthathelpstograspnon-linearity
without reducing the grouping to its component parts.
Neither dispersed nor standardized, an assemblage is a
fluid arrangement of different clusters of ideas, actor
coalitions,spaces,materialsandtheirrelationships.Itisthe
very processual relationships between these that define

Power Maintenance over IG Explanation Knowledge G, E, U

Powertoopenupandclosedown
IGarenas7

Inandexclusionprocessesofactors
anddomains

Hegemonyofexpertofknowledge;
exclusionofcontextual-embedded
knowledge;knowledgesilos–little
exchange;noUofoutsideknowledge

RegulatingaccesstoIGarenas Strengtheningorweakening
particularactors

Recognitionofparticulartypesof
knowledge,andnon-recognitionof
others

Constructingtheagencyofthose
participatinginIGarrangements

Citizensassubjects,clientsorvoters,
privateorganizations

Establishingmandatesforknowledge
ofparticularagents/organisations

Framingnegotiatinginteraction
inarenas

Legalandnormativeframeworks;
framingdiscourses

Establishingcross-organisational
mandates

AssessingperformanceofIG
arenas

Monitoring,evaluation, Systemizingandinstitutionalizing
newcriteriaforknowledge-based
assessment

Table 2.2:  Maintainingpoweroverinteractivegovernance(IG)networksandprocesses;linkstoknowledgegeneration
(G),exchange(E)andutilisation(U).

7 Torfing et al (2012) also distinguish changing the overall architecture of IG policy arenas, which seems to overlap with the ‘power 
to open up and close down IG arenas’ to a large extent.
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theassemblage,bringingelementstogetherwithoutlosing
their heterogeneity and changeability, but neutralizing
conflicts and dominance (Deleuze and Guattari 1987,
Delanda2006).Assemblagesareporous,andaparticular
element canbepartof several at the same time. It is a
radical perspective that precisely highlights “the
heterogeneity of such arrangements, throw[ing] into
questionthevery ideathatthereissuchacoherentand
consistentformation”(Allen,2011:154).

Rather than simply thick description, the assemblage
perspectiverequiresananalysisoftheproductionofpower
relations (Brenner 2011). In doing so, it opens up new
avenues for sociospatial inquiry, particularly around the
strengthofemerging formsandthecontinualshiftingof
relations across space, time, scale and boundaries
(McFarlane 2011) whilst remaining firmly anchored in
locallynegotiatedarrangements.

In the context of urban governance, assemblage is
particularly relevant because it allows a deeper
understanding of howpower packages are put together
throughinteraction.WiththeriseoftheInternetandglobal
communications,ideas,knowledgesandpoliciesaremobile
and can be drawn into assemblages across boundaries,
changingthedynamicsoflocalgovernance(McCannand
Ward2011).However,thusfar,researchperspectivesare
dominatedbyexperiencesofcitiesintheglobalNorth,with
bothexperiencesandperspectivesfromtheGlobalSouth
just starting to emerge (see Dovey 2012). Knowledge
creation,sourcing,andtransformationaremulti-scalarand
multi-spatialissuesthatcanuncoverdifferentnuancesof
inclusion or exclusion and the implications this has for
seeking new sustainabilities. The question is then how
theseconfigurationsareputtogetherfromlocalandglobal
sourcesandtheimplicationsofsuchprocesses.

However,theassemblageperspectiveisalmosttoofluid
for practical applications, assuming that everything is
constantlyinflux.Particularlyinthecontextoftheglobal
South, there are enduring sociopolitical and economic
features which bring some stability to multi-scalar
governance arrangements. In this sense, the notion of
configurationsofgovernancelieatamidwaypointbetween
thestabilityofregimeandthefluidityofassemblagetheory
(Baudetal. 2013).Configurationasa conceptallowsan
analyticalopennesstotheemergenceofpowerrelations
from complex interactions with uncertain directions,
particularlywithnewissueschangingallthetime,butalso
indicatesthatsuchassemblageshaveastayingpowerover
time(pathdependency).

In this section we have discussed the ways that
knowledgeisembeddedinepistemiccommunitiesandin

urbanmanagement and development processes. In the
next section we turn to two recent transformations in
constructing knowledge; namely, the explosion of
digitizationofdata,informationandsubsequentknowledge,
and the ‘spatialization’ of knowledge construction. The
latterislinkedtothemassiveincreaseintheuseofmapping
tools and geographic information systems with user-
friendly platforms and programmes (Google Earth,
navigationtools,etc.)whicharelikelytoaffectthesourcing,
constructionanduseofinformationandknowledge.

2.3. Knowing and governing 
urban development 
through ICT-GIS based 
knowledge

Digitizing and spatializing knowledge

Thethirddebateconcernsthewaysthatknowledgeisbuilt
andcontestedinurbanknowledgemanagementsystems
(cf.vanBuuren2009;Baudetal2011).Therearetwomajor
strandstothisdiscussioncurrently;oneisontheissueof
producing spatialized knowledge (‘mapping’) and
associated technologies, and the other is about the
opportunitiesprovidedbydigitizationanddigitaldatabases,
mobile phone networks and the Internet (‘ICT-based’
knowledge construction and exchange). The former is
interestingforourdiscussionbecauseitdiscusseshowthe
construction ofmaps incorporates specific views of the
issuesshown(Wood,2010;Monmonnier1991)andhow
constructingmapsisaniterativeprocessreflectingongoing
thinking(Pickles,2004;KitchinandDodge,2007;Kitchin,
etal2013).

Thediscussiononwhatspatializationofinformationand
knowledge contributes to knowledge-building concerns
threelevels;thefirstconcernstheaddedvalueofvisualizing
the geographic distribution of phenomena, showing the
concentrations of events or trends, also referred to as
geographicgovernance.Thisisparticularlystrategic,given
ourinterestinurbaninequalitiesandurban‘geographiesof
injustice’andwhatspatializinginformationcancontribute
to amore targetedurbanplanning andmanagement, or
exacerbateexistinginequalities(Baudetal2011;Martinez
2009).Thesecondlevelofdiscussiononthespatialization
discussionconcernsmorespecificallythemethodologiesof
producing spatial information and knowledge,which can
bothmake visible or hide information according choices
madeintermsofframingtheissue,knowledgesourcesand
classificationsused.Thethirdlevelistheactualcollection,
creationandstructuringofspatialdatabases,providingthe
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basis formapping (level 1) andmore advanced analysis
(level2).Wewilldiscusstheselevelshere,asrelatedtoour
subject(section2.3.2and2.3.3).

ICT-based processes and systems are interesting
because they potentially enable and facilitate
communicationandsharingofinformationandknowledge
withingovernmentandacrossitslinedepartments(G2G),
fromgovernmenttocitizens(G2C)aswellasfromcitizens
togovernment(C2G),butalsoamongcitizensandcitizen
groups(C2C)8(e.g.vanTeeffelenandBaud2011;Martinez,
PfefferandvanDijk2011;Prinsetal.2012).Examplesfor
each process are streamlining work processes within
government, providing administrative information and
online-forms to citizens, receiving citizen feed-back on
serviceprovision,andfinally,initiatingpoliticaldiscussions
in cities by means of the internet (e.g. Google Earth;
Wikipedia; http://www.chequeado.com inArgentina) or
constructingsocialknowledgeincivilsocietyorganisations.
Digitizationpotentiallyenablesgovernmentstobemore
effective in itsworkand lesscorrupt (MinistryofUrban
Development, 2010), but also more transparent and
accountabletowardscitizens,aswellasprovidingmeans
forintegratingcitizens’perspectives(Martinezetal,2011).
Paradoxically, the privatisation of government services
underminesthispotential.

Geographic governance through spatial 
knowledge construction and use / mapping

“Maps need to be related to what happens in the 
background”(AAGconferenceparticipant2014).

Geographic governance concerns political decision
making, policy-formulation andmanagement of people,
assetsandresourcesingeographicsubdivisionsforwhich
geographic information technologies, and maps in
particular,areconsideredtobeavitalsourceofgeographic
knowledge(Crampton,2004).Foralongtime,mapswere
consideredasobjective,neutralrepresentationsofreality
(somekindof ‘mirrorsofnature’)bymeansof scientific
techniquesthatcaptureandvisualizespatial information
(Kitchin andDodge, 2007). The high-resolution poverty
mapproducedbyCharlesBoothinthelate19thcenturyin
whichheonlyincludeddatawhich,accordingtohim,were

8 A number of abbreviations are used in this paper; MIS = 
management information system, G2C = government to 
citizen, C2G= citizen to government, G2G = government to 
government (departments or scale levels), C2C = citizen to 
citizen (also including social media, volunteer geographic 
information), LG=local government, and PPP=public 
private partnership.

highlyaccurateandthereforescientific(Söderström,1996),
providesearlyevidenceofthiskindofthinking.However,
mapsarenotvalue-free;theyareladenwithpowerandare
socially constructed (Harley, 1989). Different actors in
differentcontext;social,political,culturalandeconomic,
will produce, represent and use information in different
ways (Crampton, 2004). The choice for thematic
conceptualisations, knowledge sources and geographic
scales“reflectandconstitutespecificwaysofframingand
solving problems of governance”, the prevailing political
thinkinganditstransformativepotential(Crampton,2004:
41).Accordingly,mapsasproductscannotbeunderstood
withoutrelatingthemtothecontext inwhichtheywere
produced and unravelling the implicit assumptions and
choicesmadeinthemappingprocess.Moreover,mapsare
ontogenetic in nature; “…of themoment, brought into
being through practices (embodied, social, technical),
alwaysremadeeverytimetheyareengagedwith;mapping
is a process of constant reterritorialization” (Kitchin and
Dodge,2007:335).Mapsarethusviewedasbeings,rather
thanasobjectsatadistance(Crampton,2004).Thereisan
evidentmove towards amore comprehensive study of
mappingaspractice(KitchinandDodge,2005),thetypes
ofknowledgeemployed(e.g.BrownandLaurier,2005),as
wellasthecontextinwhichmapsareproduced,usedand
exchanged(Crampton,2009).

Accordingly,mapsasproductsofmappingprocessesand
multiplecodificationsnotonlyrepresentplaceinitsspace
and provide knowledge on particular social and spatial
stratifications,butalsoproduceandutilizeknowledgeinan
iterative way, thereby shaping spatial, social and
professional practices and our understanding of space.
Mapshavethetransformativepotentialofproducingand
shapingspacebyinfluencingthewayurbanspacedevelops
andisproduced,bothintermsofitsgeographyandsocial
and economic fabric (Söderstrom, 1996; Pickles, 2004;
PerkinsandDodge,2012;Gabriel,2013)aswellashowit
isgoverned(e.g.redlininginAalbers,2005).Asetofpoints,
lines,andcoloursthattakesformas,orisunderstoodas,a
mapthroughspatialpractices(Alberts,2014)andmapping
processesisenactedtosolverelationalproblems(Kitchin
andDodge,2007).Mappings‘rework’spatialknowledge,
andinsodoing,undertakesomekindofwork(e.g.inscribing
territory,shapingandframingadiscourse,informingpolicy-
formulation and providing evidence for decision-making
processes,pronouncingdifferentiation)throughpractices
like drawing, recognizing, interpreting, translating,
communicating, determining, denying (Pickles, 2004;
Kitchin,2013).Mapsalsoauthorandreadatthesametime
(DelCasinoandHanna,2006).Theyunfoldthrough“amix
of creative, reflexive, playful affective and habitual
practices”combiningtheskills,knowledgeandexperience
oftheactorsinvolvedinthemapping(Kitchin,2013:481).
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WiththeemergenceofGISinthesocialsciencesinthe
mid1990sandlateron(seee.g.Pickles,1995;Sheppard,
2005),GISproductswerecritiquedasnotbeingobjective
andneutral,butdeterminedandshapedbytheircontext
in which they have been developed. The increasing
implementationofgeoICTinpublicbodies(seee.g.Richter,
2014)andelsewhereandthegeocodingoflivedrealities,
both providing the ingredients for combing information
sources based on their geolocation, diverges into two
strands: the ‘objective truth’ providing the solution to a
problem versus a critical debate centred around
democratisation, inclusionand inequality,data reliability
andaccuracy,usabilityaswellastransparency(e.g.Haklay,
2013;LeszczynskuandWilson,2013).

Methodologies of spatial knowledge 
production, use and exchange

This section dealswith variousmethodologies of spatial
knowledgeproduction,useandexchange,andinparticular
therecentstrikingchangesinthetechnologiesandtheways
ofhowknowledge isconstructed,utilizedandshared, for
whichpurposesandinwhatcontext(Pfefferetal,2013).The
changes concern the digitisation and spatialization of
informationandknowledgeinmostdomains,supportedby
(spatial)technologieslikegeographicinformationsystems,
remote sensing tools,GPS-enabledmobile devices,web-
mappingservicesandtheGeoWeb(=collaborativeGIS-based
platforms),butalsotheglobalspreadoftheinternetandits
uses,suchassocialmediaandotherweb2.0applications.
These changes have been accompanied by changes in
scientificmethodologies,suchastheconstructionofpoverty
mapsortheapplicationofscenariobuildingmethods.

Theprocessesthroughwhichknowledgeisgenerated,
used and exchanged including the actors involved are
characterised by varying degrees of interactions (no
participation, cooperative interaction or contestation),
which takeplaceatdifferent scale levelsandmay range
frombeingalinearprocesstoamoresociallyconstructed
process. This also includeswide-ranging implications for
theways inwhich different types of knowledge can be
included to reflect on the priorities of various urban
communities, the spreadof technologiesand theaccess
that various groups have to such technologies, their
familiaritywithtechnologiesandmethodologies,andthe
extent to which such forms of knowledge empower
marginalizedgroupsorincreasesurveillanceacrosssociety.

Inthefollowingsections,thepurposes,processesand
methodologiesofspatialknowledgeconstruction,useand
exchangewill be elaborated inmore detail andwith an
urbanfocus.

Purposes

Themainpurposeofspatialknowledgeconstruction,use
and exchange is for knowing (‘mapping’) and governing
urban resources; specifically to informpolitical decision-
makingandpolicyformulationandtheirmanagement.In
the urban context, resources refer to people in place,
availablelandanditsvalue,environmentalresourceslike
waterquantity,qualityandrisks,economicand financial
resources aswell as infrastructureandurbanamenities.
Examples are producing population distributions for
designingeffectiveinterventions,collectingandmonitoring
propertytaxforadministrativepurposes,creatingspatial
imageriesof futurecityvisionsordevelopingalternative
knowledgetochallengeofficialknowledge.

Geographicmapping,spatial imageriesandtablesand
lists (withorwithout technology)are frequentlyusedto
classifypeopleandspaceintomanageableandgovernable
entities (Crampton, 2004). They are also used to
administrateandmonitorurbanresources(facilitymaps,
cadastremaps,delineationandclassificationoftheurban
area,monitoringurbanspacesuchastheemergenceand
growthofinformalsettlements),ordetermineandclassify
currentandfuturelanduses(e.g.intheformofland-use
andzoningmapsorspatialdevelopmentframeworks).The
latter calls the future intobeingandgivespower to the
professionallanduseplanner(Söderström,1996).

In addition, cities need to be prepared for risks and
hazardsthataffectthecity likenaturaldisasters,disease
diffusion, food security, water scarcity or waste
management. Spatial knowledgemanagementmay help
developingwaysofdealingwiththeserisksinaneffective
andsustainablemanner.

Table2.3providesanoverviewoftheknowledgedemands
of cities, both related to their mandates as well as the
influencesfromoutsidethataffectcitieslikenaturaldisasters,
inrelationtopotentialknowledgesourcesandtechnologies
andmethodologiesforprocessingandfurtherutilizingthese.

Spatial technologies and scientific 
methodologies

Geographic information systems (GIS), havingbecome
mainstreaminorganisationsdealingwithspatialproblems
formanagingall kindsof resources,assetsandservices–
people,land,environmentalresources,infrastructureand
facilitiesinparticular–are,fromthetechnocraticpointof
view(GISbelievers),consideredpowerfultoolsforproducing

9 Pfeffer developed this tale, inspired by Rakodi 2003.
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andcommunicatingobjective,scientificknowledgeabout
theurbanenvironment (this thinkinghasemergedmore
stronglyinthesmartcitydiscourse,whichsuggeststhatreal
timespatialdatacanbegeneratedandusedtomakecities
oresustainable,suchasKitchin2014).Giventheavailability
of and access to accurate spatially referenced digital
databasesonlanduse,resources,linearinfrastructuresand
facilities,housingtypesorpopulation,sector-basedspatial
knowledgeoftheurbanenvironmentcanbeconstructed
andvisualizedinalinearfashiontoinformurbanplanning
andmanagement,policyformulationanddecision-making
processes.PotentialrolesforGISapplicationsincities,to
someextentalsocoveredbyRakodi(2003):

1. Strategicplanning (creationof landuseplans; land
suitabilityanalysisforidentifyingurbanareassuitable
for certain types of developments; designing
boundaries,bordersandcontours),

10 Pfeffer developed this tale, inspired by Rakodi 2003.

2. Disastermanagement (hazard and riskmapping to
identifyvulnerableareasexposedtoenvironmental
hazardsandrisks),

3. Monitoringenvironmentalvariablesandthreats(air
pollutionmonitoring,crimestatistics),

4. Needsassessment (generatingpolicy-informationon
peopleinplacehighlightingareaswhichlackfinancial
resources or inadequate access to housing or basic
infrastructure,oftenbasedoncensusdata,population
registrationsor surveys; identifyingareas inneedof
infrastructure improvements with respect to
transportation,utilityinfrastructureorurbanamenities),

5. Transportationplanning,and

6. e-Governance, both as internal management
information systems and as information and
communication infrastructure with citizens and
businesses(propertytaxsystems/basedonthesize,
statusandlocationofaproperty,interactivezoning
plans,e-grievancetools).

Mandates of LG Knowledge demand Potential knowledge 
sources

Potential knowledge instru-
ments/GIS applications

Generatingrevenues,e.g.
propertytaxcollectionor
waterbilling

Size,ageandlocationand
ownership(orchangein)of
property;calculationofreal
estatevalue

Georeferencedcadastre
mapoffootprintof
property

Attributedata(size,owner,
history)

ICT/GIS-basedpropertytax
informationsystem

Urbanamenities/facilities Location,typeandcapacity
offacility

Geographicalcoordinates
offacilities

Location-allocationmodels;
serviceareas

Landuseplanning Suitabilityoflandfor
differentiated

Mapofcurrentlanduse/
plannedlanduse

Masterplans

Decision/planningsupport
systems

Basicserviceinfrastructure
provisionandmaintenance

Infrastructurenodesand
network,attributes

Schematic/GISmapof
infrastructure

Publicadministration Birth,Death,Migration,
housing

Census,municipal
registrations,surveys

Statisticaltablesand
analysis;maps

e-governancetools

Qualityoflife/needs
assessment

Income,employment,
healthstatus,housing
stock,resources

Census,municipal
registrations,employment
databases

Indicators;(GIS-based)
Monitoringsystems

Disastermanagement Locationandextentof
hazards

Vulnerableareas

Hazardmaps,zoningmaps
ofvulnerableareas,
disastereventdatabases

Vulnerabilitymapping,
predictionmodels

Table 2.3:  Elaborationofknowledgedemandoflocalgovernmentmandatesandexternalinfluencesaffecting
urbanareas9
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Empiricalexamplesshowthatthesekindsofapplication
are largely fedwith official codified-knowledge sources
suchasnationalcensusdatabases,infrastructuremapsor
sensorinformation,withabiastowards‘linear’scientific
processes of generating sector-based knowledge on the
urbanenvironment.Recently,these“…‘clean’,well-behaved
datathatareamenabletoanalysis…”arecomplemented
with “…‘raw’, less structureddata suchasmobilephone
records,socialmediaandother‘bigdata’sources”(Taylor,
2014: 3). Although a commonly used term for the
conglomeration of the latter including amultiplicity of
datafication processes is ‘big data’,wewill not use this
concepthere.Itreferstotheautomaticgenerationofdata
fromtheuseofinformationandcommunicationtechnology,
rather than deliberately generated information derived
fromgovernment(Census,surveys,etc.),businesses(price
information,companyinfo),andcivilsociety(information
from communitymappings) (Kitchin 2011; Batty 2013),
whichisthemainfocusofourwork.

Thepointofviewofproducingobjectiveandscientific
knowledgeformanaging‘smart’citiesislargelyshapedby
privatesectoragenciesandindustriesdevelopingGIStools
and software and more recently data scientists and
consultants processing and correlating big data sources.
The vision of the international GISmarket leader ESRI,
whose clients range from community organisations,
academia,governmentagenciesandindependentresearch
organisationstoconsultantsandprivatesectorfirms,isthat
theirtechnologyistrustworthyand“enablesorganizations
tocreateresponsibleandsustainablesolutionstoproblems
atlocalandglobalscale”.(www.esri.com)

Inaddition to the technologies, thereareavarietyof
establishedmethodologiesandspatialmodelsforanalysing
trendsandpressingurbanissueslikeinequalities, lackof
visibility, security, informality or environmental
vulnerabilities, and producing planning documents and
economicvisions.

Forinstance,therearemethodologiesforidentifyingand
classifyingparticulargroups(people-based)orgeographic
areas(area-based),for instance,portrayingthedegreeof
deprivationandneedsoftheurbanpoorordeprivedareas.
These are often area-based approaches using different
methodologies, such as composite indices based on a
varietyofstatisticalandmulti-criteriaanalysistechniques
(index of multiple deprivations; socio-economic index),
image interpretation using spatial indicators like density,
regularity etc. or participatory and communitymappings
(seee.g.Sliuzas,2004;Chambers,2006;Lemmaetal.2007;
Baudetal.,2008;Martinez,2009;Baudetal.,2010;Patel
etal.,2012).Theframingofurbanissuesandtheirmappings
may be underpinned by theoretical considerations,

determinedbyconceptualmodelsandstandardsderived
fromprofessionalexperience,ortheycanbetheresultofa
data-drivenalgorithm(Martinezetal.,underreview).

Mapping initiatives to acquire and monitor urban
resources result in cartographies of distributions.While
povertymaps showdistributions of areaswith differing
degreesofneeds,landusemapsprovideaspatialimagery
of what is where and what is envisioned to be were,
employing cartographic practice for economic visioning
(Gabriel, 2013) and visual representations for imagining
futureurban forms (PerkinsandDodge,2007).Similarly,
hazardandriskmappingmethodologiesclassifytheurban
area in zones with varying degrees of vulnerabilities,
rangingfromscientificmethodsemployingprocess-based
orconceptualmodels for identifyinghazardousareas, to
unravellinglocalknowledgebasedonexperiencesorrisk
perceptions (Jameson, 2014; Filippi and Hordijk,
forthcoming).

Processes of producing, using, and 
exchanging knowledge sources

Accurate,local-levelGISdataarecriticalforcreatingsector-
basedknowledgeontheurbanenvironment.However,in
manycities intheglobalSouth, local-levelGISdatabases
arestillinthemaking(Richter,2014)andthelocalcapacity
for managing and maintaining such databases or the
willingness to participate in database construction is
limited. Priority is given to the development of those
databases thatwill lead to an increase in efficiency and
increasing revenues, such as thedigitizationof property
tax.Inmanycases,sector-specificspatialdatabaseswhich
are in place are often not sharedwith othermunicipal
departments,whilethesedepartmentscouldmakegood
useofspatially-basedinformationtoimprovepolicyinthe
area of urban amenities (education and health),
infrastructure upgrading or prevention of violence and
crime.Furthermore,systematicacquisitionandanalysisof
socio-economic and demographic information is seldom
done,althoughthesecouldbeusedeffectivelyinmonitoring
spatialinequality(Martínez,2009)andurbangovernance
(Baudetal.,2008),aswellasbuildinginformationsystems
to inform public policy and support civil society action
(Torres, 2008). For socio-economic and demographic
information, local government often rely on statistical
informationprovidedbytheCensus,collectedevery5or
10 years. Though very informative, the census loses its
validity over time, and trend analysis needs to be
complemented by alternative demographic data which
couldbederivedfrombirthregistration,schoolsubscriptions
orlifestyledata.
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Analysing high-resolution remote sensing images
(Quickbird, Cartosat or Ikonos) of differentmoments in
timecanpotentiallyfillknowledgegapsinGISdatabases
andalsoproducerelevantbaselayers(e.g.landusemaps).
Although such images are already very interesting in
themselvesformonitoringlandusechangesorexploring
knownandunknownareas(e.g.,withthelaunchofGoogle
Earthmillions of people located their ownhouse), their
strengthliesintheirabilitytobecombinedwithotherdata
sourcesincludingexpertknowledge,fieldobservationsand
local/social knowledge. This enables the triangulationof
the subjective process of interpreting and codifying the
displayedinformationwithotherground-truthdata.When
delineating and labelling areas on the basis of physical
characteristics in thevisual interpretationof time-bound
images,place-basedsocialknowledge(tacitorcommunity-
based) is indispensible in the interpretation and
classificationprocess.Suchknowledgecanbeacquiredin
differentways; bymeans of participatory processes, for
example,asexperimentedwithinthedelineationofslum
settlementsinAfricancitieswherebycitizenscreatedthe
physical criteria ofwhatwould determine a slum in the
localcontext(Sliuzas,2004;Lemmaetal.,2007).Knowledge
can also be acquiredbymeansof semi-structured field-
surveysandqualitativeinterviews,forinstanceutilizedby
Baud et al. (2010) for identifying sub-standard housing
areasorotherground-truthmeasurements.

Relyingon(official)GIS-based‘technical’knowledge,
oftenconsideredthe‘truth’sinceitcanbequantified,is
problematic,becausethedatacanonlyshowwhathas
been put into the system. Certain areas and people
withinacitymaybeleftoutorerasedbytheprocessof
digitization(e.g.indigitalcadastres),orseemnottoexist
becausetheyhaveneverbeenincludedinthatthatdoes
notappearinthemasterplanofChennai2025(Benjamin
et al., 2007). This shortcoming is to some extent
addressed by participatory GIS, which recognizes the
potential of GIS for making alternative knowledges
visible,shiftingitsrolefrombeingexclusivelythedomain
of GIS experts and professionals towards an enabling
platform for social knowledge construction. PGIS, or
publicparticipationGIS(PPGIS)canbeusedifintegration
ofthepublicinplanninganddecision-makingprocesses
issought(seee.g.SchlossbergandShuford2005).This
employs a variety of participatory data collection
methodsadaptedtourbancontextsandintegratedinto
the GIS technology environment (see e.g. Joshi et al.
2002; Hoyt et al. 2005; Sydenstricker-Neto 2008;
Cinderby2010).ThedefinitionofPGISbyHoyt(Hoytet
al.2005,p.1)acknowledgesthatitisacombinationofa

“computer-based information system with an
interactivehumanprocesswhichfacilitatescollaborative

planningefforts,butitsabilitytoeffectivelyempower
participantsislargelydeterminedbythelocalcontext—
that is, the social andpolitical relations that linkor
divideindividuals,groups,andinstitutions”.

Thisdefinitionrecognizes thedouble focusneededto
make a computer-based information system really
interactive.Itimpliesthatequalattentionneedstobegiven
to the context within which participatory knowledge
managementplaysaroleindecision-making,aswellasthe
limitationssetbysocialandpoliticalstructuresandrelations
between the actors involved (both empowering and
controlling).

ThevariousformsofPGISinpracticedifferintheway
thatparticipationtakesplaceandwhoparticipates(Sieber,
2006). A first approach consists of GIS utilization by
communitieswithassociatedtrainingtobeabletoapply
GISintheirdailyworkpractices.Asecondcommonmode
ofPGIS,especiallyindevelopingcountries, iscommunity
participationininputsandoutputs,i.e.peoplecontributing
to the production of spatial knowledge and verifying
outcomes.Originally, thiswasmainly applied in natural
resourcemanagement(e.g.Craigetal.,2002;Sydenstricker-
Netoetal.,2004;Wrightetal.,2009),buthasalsobeen
applied in theurban context (Ghose2003; Sliuzas2004;
Elwood2006;Pfefferetal.2011).Communitymappingis
anotherformofparticipatoryspatialknowledgeproduction
whichempowerscommunities,tomaketheirvoicesheard,
to reach thehard-to-reach and to create a database for
socialmobilisation(seee.g. Joshietal.2002;Hoytetal.
2005;Cinderby2010).

Inrecentyears,withtheexponentialgrowthofgeoICT
and the increasing awareness of space and geographic
location,non-geographic sectors,otherdisciplinesanda
varietyofsocialgroupsincludingcommunityorganisations
arealsodiscoveringthepotentialofGIStomakingcertain
kindsof knowledgevisible,providingmeans toquestion
official knowledge sources. This led to a new strand of
participatory knowledge production in which users
generatecontentonavoluntarybasis,alsocalledvolunteer
geographic information, neogeography,wiki-mapping or
Geoweb(Goodchild,2007;Martínezetal.,2009;Elwood,
2010;Georgiadouetal.,2010;).The‘democratization’of
technologies for producing, using and exchanging
knowledgeanditsself-organizingnature,facilitatedbythe
exponential increaseof location-basedservicesandGPS-
enabledmobiledevices,hasopenedupnewopportunities
forurbananalysisand starts changing the socio-political
constructionofspatialknowledge(Elwood,2010).Examples
are the Ushahidi platform (http://ushahidi.com) or the
Argentinianprojectoncheckingandopeningupgovernment
data(http://chequeado.com).Usinglocation-basedmobile
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devicestogetherwithweb-mappingandotherinteractive
websites(Web2.0)orvirtualglobes,hasthepotentialto
complement technical knowledge. They also offer
interestingpossibilitiesfororganisingknowledgespatially
and create an interface between different actors (e.g.
publicsectorandcitizensorcommunities)forknowledge
production,verificationandexchange,assuminginternet
accessanddigitalliteracy(Hardey2008;Bugsetal.,2010;
Georgiadouetal.,2010;Halletal.,2010;).

While mobile phones provide low-key means for
recording and informing about the malfunctioning of
services,includingtheirgeographicalposition,andother
activities,ICT-basedinitiativesremainlocalandlackthe
up-scaling to either city level or national level, which
could make them comparable and possibly provide
consistencyacrossscalelevels.Moreover,thisformofICT-
based knowledge construction suffers from uneven
development in terms of data production and uneven
accessbythepublictosuchtoolsandwilltherefore,by
itself, not be inclusive (see e.g. Graham, 2011 on the
digitaldivide).Morerecently,claimsaremadethatnew
datasourcessuchasmobilephonerecords,socialmedia
dataandsensormeasurementsalsoprovide interesting
insights,despitetheirunevencoverageandquestionable
reliability(Kitchin,2013).

Themosttransformativeformofparticipatoryknowledge
generationiscounter-mapping,that is,“mappingagainst
dominant power structures, to further seemingly
progressivegoals”(HodgsonandSchroeder2002).Counter
mapping is the “appropriationof state technologies and
officialpracticesbyeverydaycommunitiestousetotheir
ownends(Gerlach,2014:32).Counter-mappingsinitiatives
byavarietyof interestsprovidealternativeviewsonthe
‘official’knowledge(e.g.producedbythestate/city)and
makethesilencesandblindspotsonamapvisible(Wood,
1992;citedinKitchinandDodge,2007;Crampton,2009).
It also produces knowledge that is used to resist and
develop counter-arguments. In distinction to counter-
mapping, Gerlach (2014: 33) states that ‘vernacular
mapping’isanewpracticeofmappingthatshowsashift
fromaconcernwith“therepresentation,identity,essences
andstaticbeingstooneanimatedbyimaginations,affect,
eventsandbecomings”.Assuch,vernacularmappingoffers
a tool to thinkaboutpossibilitiesorpotentials (Gerlach,
2014). OpenStreetMap is an example of collaborative
mapping.Thepresentshifttowardsthedemocratizationof
mapping tools and spatial information is a fundamental
characteristicof thisapproach.Alsocivicmapping (Scott
andBarnett,2009)couldserveasorbeclassifiedascounter
mappingasanadvocacy toolbutnotnecessarily. Itonly
becomes countermapping as it is used to confront or
challenge another map produced by a different social

group.InSouthAmerica,GPStechnologyhasforinstance
helpedAmerindians toclaimhistorical territories (Poole,
1995),andinSouthAfricaGISwasproposedtore-drawthe
mapsofapartheid(Peluso,1995).

Overall, spatial knowledge tools, although originally
designed for spatially accurate datasets from official
sources (McCall and Dunn 2012), offer a variety of
possibilities to derive, produce, consume and share
(participatory)spatialknowledgeandprovideamixtureof
differentkindsofknowledgepertainingtothesamelocality,
making itpossible to linkmorequalitative, tacitkindsof
knowledge (from groups in local communities), tomore
technicalknowledgeproductionat local levels(e.g.Clark
andDickson,2003).InIndiancities,theideaofcommunity
‘census’ mapping in Mumbai and Pune has provided
informationonslumcommunitieswhichwasmuchmore
valid and reliable than the assumptions made by city
planners(Joshietal.,2002,Pateletal.,2001).Scottand
Barnett(2009)describethewaysinwhichresidentsliving
aroundarefineryinaSouthAfricancityproducescientific
informationonairpollutionandpollutioncomplaintsasa
formof‘layscience’,whichprovidedanacceptableformof
scientificknowledgeinurbanplanningdiscussions.

When recognizing the sensitivity of the local context,
spatial knowledge toolsmay potentially be valuable for
legitimizing,analysingandrepresenting localknowledge,
valuesandpriorities (McCallandDunn,2012).However,
theusefulnessofspatialknowledgederivedfromvarious
(technical)sourcesalsodependsontimeliness,reliability,
accessibility and the ability of the various actors to
understandandusethem(KyemandSaku,2009).Further
aspectsofconcernaretheuncertaintyandthesimplification
ofspatialknowledge(phenomenadepictedasgeometric
featuresinspace),andtheopaqueprocessesofweb-based
services that may favour certain kinds of information
(Hardey,2008)orhaveunstatedsocialimplications(Elwood
2010).Drawingasharpboundary todefinebordersmay
generateaconflict,whichisnotthereontheground(Dunn
2007).Inaddition,marginalizationandexclusionmayresult
from the dependence on ICT and the internet as a
knowledgemanagementtool.

Thechallengeishowtoincorporateknowledgesources,
ranging from volunteer efforts to more deliberative
processes of being involved in the decision-making
processes, and how to translate and upscale qualitative
knowledge into GIS as the language of planning and
decision-making(Dennis,2006).Moreover,despiteofthe
widespreaduseofGISandmultiplemappingsproduced,
one needs to be aware of the critique of the implicit
assumptionswithrespecttotheknowledgesourcesused
and classificationsmade. Specifically, spatial knowledge
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development and diffusion builds physical limits, and
bordersand locationshaveastrongeffectonthereality
reflectedinmaps.Cautionneedstobeexercisedwhenthe
map becomes the reality and its borders and elements
becomeusedforthe identificationanddifferentiationof
differentinterestgroups,aprocesswhichcanpotentially
failtoreflectopposinggroupinterests.

Transformative potential–problematics of 
geographic information technologies/maps

Producingspatialisedknowledgeisanimportantadvance
in the discussion of urban inequalities andmeasures to
producemoresustainable/resilientdevelopmentincities,
becauseitmakesvisiblelocalvariationsininequalities.In
deliberativeprocesses,theaddressingofparticularissues
could then be undertaken through joint prioritisation
processes (e.g. Hoyt et al., 2004; Ghose, 2007). This
potentiallyallowstargetingofresourcesandreducesthe
costs of addressing inequalities. Potentially, it could also
leadtomoretransparentdecision-making,ifsuchspatialized
knowledge is embedded in deliberative processes
supporting(participatory)decision-makinginurbanareas.

Spatiallydisaggregatedknowledgeinurbangovernance
isusuallydeliveredbyexpertGISsystems.Thesoftware
programmes for GIS are not generally accessible to lay
people, and even urban government staff find them
difficulttodealwith(Pfefferetal.,2012).Thishasmeant
that spatialized knowledge is not used widely, and
innovativewaysofinsertingdifferenttypesofknowledge
intoGISisstillinaninfantstage(cfSliuzas,2003).Partof
the reason for this lack of information for GIS is the
requirements for entering spatial information intoGIS,
which requires exact geographical locations for the
informationprovidedinorderthatitcanbemapped.This
tends to favourexpert scientificquantitativeknowledge
overlocalqualitiativeknowledge.

Currently, in urban governance processes, the use of
spatiallydisaggregatedknowledgeisoftenusedinternally
(withingovernment)asamanagementinformationsystem
(MIS), and externally for disseminating information to
citizens (improving administrative efficiency), and
sometimes for improving performance (e.g. in tax
collection)(G2GandG2C).Ine-grievanceredressalsystems,
governments create structured spaces to receive
information from citizens about the malfunctioning of
providedservicesinspecificlocalitiesinordertoimprove
responsetimeinaddressingissuesinservicedelivery(C2G)
(Martínezetal.,2011).Inthisway,localgovernmentcould
show (if technologies communicate)where theproblem
areasareandhowcomplaintshavebeenaddressed.

Spatiallydisaggregatedknowledgecanalsobeusedfor
moretransparentpoliticaldiscussionsandprioritysetting,
by including local community knowledge or other
information from existing databases (Census, surveys,
remotesensingandGoogleEarth)togiveprioritytospecific
dimensions of sustainable development, and identifying
geographicareaswheretheneedsaregreatest(hotspots)
(Joshietal.,2002;Baudetal.,2008;Pfefferetal.,2011)
(C2GorC2C).Inseveralempiricalcasesthisbeenputinto
practicebyprovidinganinterface,oftenintheformofa
webpage,withorwithoutGISfunctionality,forfacilitating
spatialinformationexchangeorone-directionalprovision
ofinformation(e.g.Kingston2007;Martinezetal.,2011).

UsingspatiallydisaggregatedknowledgeinG2G,G2C
andC2Ginteractionsisbecomingmorecommonamong
citygovernmentsintheglobalSouth;incontrast,utilizing
spatiallydisaggregatedcommunityknowledgetoaddress
needsinamoreintegratedfashionisstillrareandusually
contested by governments except in special project
circumstances (Joshi et al., 2002; E&U, 2012: special
issue).Someexamplesexistofexperimentswherelocal
orindividualknowledgeoflocalitieshasbeenmappedin
GIS systems, such as in Pune, India. However, these
examples usually occurred with the help of experts
familiarwithGISsoftware.

Anothermajor question raisedwithin the digitization
andspatializingofinformationandknowledgedebateare
whether this empowers citizens (promote transparency
and accountability) or whether such tools increase the
levels of surveillance on citizens (reduce corruption
opportunities and political freedom). In the North, the
increasingsurveillanceofcitizensisconsideredastrongly
negative phenomenon,which is also being increasingly
seenintheSouth;intheSouththeweaknessofthestate
mightbe reducedbymoreeffectivemonitoring systems
thatreducecorruptionopportunitiesandstrengthenstate
competencieswithin theirmandates. Spatial and digital
literacyandhavingaccess to the ICT-basedsystemsmay
empowerthe‘elite’beingincludedintheinformationand
knowledge revolution and not the wider group of
‘uninformed, labouring participants’ (Graham, 2011;
Haklay,2013),exacerbatingsocialandspatialinequalities
insteadofreducingthem.

Finally,mapsasproductshaveatransformativepotential.
The way that urban issues are framed and what
classificationsareused,bothininputandoutputleadto
differentmappingsandoutcomes,andtherebymayhave
positive or negative consequences for those affected.
Examplesareredliningpractices,wheremortgagesmaybe
deniedtopeoplelivinginadisadvantagedarea(Aalbers,
2005); mapping informal areas listed for eviction; or
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ignoringparticulargroupsorphenomenainstandardized
land use classifications ormapping processes (e.g. risk
mappingaffectinginsurancepremiums).

Link to empirical analysis

For our empirical analysiswe follow Kitchin andDodge
(2007)andKitchinetal.(2013)whosuggestashiftfrom
ontologytoontogenesis,specificallyamovefrommapsas
secure products to how maps become and unfold in
mapping practice. We prefer the processual approach
because 1) it considers themultifarious, contingent and
relationalnatureofurbanlife,2) itopensupthenarrow
understandingofmapmakingtowardsabroadsetofspatial
practices including sketch maps, counter maps and
participatory mapping, and 3) it allows researchers to
examinetheeffectsofmapsandmappingwithinmultiple
andshiftingcontexts,includinganexplorationofhowmaps
andmappingprocesseswork(‘whattheycause’),howthey
arereworkedandwhatpowertheyexercise.

Example of a mapping process  
(based on Kitchin and Dodge, 2007)

‘…maps emerge in process through a diverse set of
processes’(KitchinandDodge,2007)

MostlargerlocalgovernmentshaveamappingorITunit,
which produces geographic knowledge, often as visual
representationslikemapsandgraphs,forurbandecision-
making,policy-formulationandmanagement.Forinstance,
inordertoinvestinacertaingeographicarea,themapping
unitmay get the request to produce knowledge on the
geographiesofmultipledeprivationstotargetthosemost
inneed.Thespatialrepresentationofthatissueneedsto
complywithagreedconventionsandstandards,basedon
datawhich effectively communicates varying degrees of
deprivationacrossgeographicareas.Themainingredients
for the mapping task are specialized tools to measure
multipledeprivationsandsoftware,geographicboundaries
towhichappropriatedataarematched,earliermappings
producedandtheavailabledegreeofknowledge,skillsand
experienceforthegiventask.Themappingprocessandits
product, a cartographic distribution in termsofmultiple
deprivations,isshapedbyseveralchoicesconcerningthe
typeofboundariesused,allocationofpopulationdatato
the boundaries, thematic classification, colours and
shading,labels,placementofmapelementsandsoforth.

Alldecisionsandactionsofthemappingprocess‘grow’
themap.Althoughprintedmapsinreportsoftenseemto
be“immutablemobiles,that isstableandtransformable

formsofknowledgethatallowthemtobeportableacross
space and time” (Latour, 1987)maps are becoming into
being and are remade every time they are used and
engagedwith(KitchinandDodge,2007).Thedeprivation
map is coming into being by those reading the map,
interpretingit,relatingittootherspatial imageries(tacit
knowledge,mentalmaps),maybe asking for a revision,
takingaction,andtherebyshapingurbanspace.Accordingly,
that particular map is made anew emerging from the
intersectionoftheknowledge,skills,experienceofamap
viewertounderstandthecartographiclanguageofamap,
the information communicated by the cartographic
representation,theinterestofamapviewer,butalsothe
actualmaterialgeographyontheground.Inorderwords,
allspatialthingstogether,differenttypesofknowledgeand
observationarefoldedintoeachothertomakesenseofthe
urban space and bring it into being. The information
conveyedbymap,i.e.,varyinglevelsofdeprivationsacross
geographicspace,maybecomeacollaborativelyproduced
setofmaps through furtherdiscussing the issueand its
spatial representation in a workshop; each workshop
participantwill produce her/his own spatial imagery of
deprivations in the given geographic context.Mapsmay
alsoberewrittenbyaddingnewfeaturesanddrawingson
existingrepresentations,forinstanceputtingemphasison
acertainarea,drawinganarroworaddingphotographsto
includecontextinformation.Allthingsandactivitieswork
together,linkingaspatialrepresentationofdeprivationsto
actualmaterialspaceandtherebymultiplingandtraversing
theurbanlandscapeofdeprivations.

2.4. Outcomes: Participatory 
spatialized knowledge 
management; transforming 
urban governance and 
outcomes?

Thisbringsusbacktoamorespecificdiscussiononhow
participatory spatialized knowledge can be brought into
decision-makingprocessesinurbandevelopment.Howis
itvalued(orhiddenandignored),exchangedorcontested,
and whose knowledge is included or excluded? What
methodsexist to includeparticipatoryspatialknowledge
productionandutilizisationinsuchprocesses,andhowcan
theybemademoreinclusive?Structureofthissection?

Thisquestion ismulti-dimensional.Tobeginwith, the
differenttypesofurbannetworksorregimesinfluencethe
extent to which participatory spatialized knowledge is
acceptedinurbandecision-makinghavetobedistinguished.
Basically, twomajor types of networks are recognized;
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(1) those of city governmentswith private sector actors
(developersofvarioussorts)dealingwithcitydevelopment
in economic development, housing and infrastructure
(Rydin,2007),and(2)thecitygovernment-citizennetworks
dealingwiththequalityoflifeissuesbroughtforwardby
groupswithinthecity,particularlyinequalitiesandpoverty
experiencedbylargenumbersofresidents.Agreatdealof
literature on this subject exists (e.g. Baud and Nainan,
2008;MirandaandHordijk, 2001).An interesting recent
additioninthisrespectisthefocusonmulti-scalarnetworks
(e.g.relationsbetweendifferentscalelevelsofgovernment;
or social networks working at local, national and
internationallevels),orcross-boundarynetworks(e.g.city-
to-citycooperationbylocalgovernments,byslumdweller
networks;regionalcooperationineconomicdevelopment
bylocalgovernmentssuchasSantoAndreinBrazil)(Barnett
andScott,2007b;Paredesetal.,2008).

The character of such governance networks differs
accordingtothebasicorganizingprinciple,whichsetsthe
boundaryconditionsforthetypesofknowledgesproduced
and theways inwhich such knowledges are exchanged
(network, market, hierarchical). Puri and Sahay (2007)
suggest that participatory spatial knowledge production
and exchange is based on firstly, social and political
relations,whichshowgreatinequalitiesinpoliticalpower,
capabilities of participation and the ability to define
agendas,andsecondly,arangeofinstitutionalconditions,
whichallowforeffectiveparticipation11.Theyattemptto
synthesizethe issuesaroundparticipationfromboththe
internet studies and development studies literature in
ordertoidentifyfourkeyproblematicareas:viz.,“(a)who
definestheparticipationagenda,(b)whatcapabilitiesdo
stakeholders have to participate and how can this be
strengthened,(c)whatistheroleofinstitutionalconditions
in enabling effective participation, and (d) howdo local
participatory experiences get integrated into broader
networkstobecomesustainable”(2007:142).

Thediscussionwillnowturntotheissueoftheroleof
institutionalandsocial structures,andour final research
question: what difference does the utilization of such
participatoryspatializedknowledgemanagementmaketo
decision-makingoutcomes?

11 This implies that our analysis needs to include several 
scale levels: (1) the extent to which computer-based 
information systems work as information systems,  
(2) who defines the agenda of participation and change, 
(3) the capabilities of the stakeholders in the decision-
making processes and their strengthening, (4) how are 
local participatory experiences integrated into broader 
networks of participation, and (5) what support or 
constraints do local institutional conditions set?

Asindicatedearlier,theideasbehindurbangovernance
networksimplicitlysuggestthattheyprovidemorespace
forincludingandrecognizingothertypesofknowledgesin
decision-making processes, in which the participatory
inputs from residents, slum residents,NGOs/CBOs have
becomepartofaprioriaccountability insomecountries
andcities,dependingonthepoliticalcontext.Brazilisan
exampleof a countrywith institutionalisedparticipatory
budgetingprocesses.TheexamplesfromSouthAfricaand
Indiaindicatethatpoliticalstrengthisneededbytheactors
producing alternative community-based knowledge to
ensurethatitisrecognizedandutilizedwithintheplanning
process (Patel et al., 2001; Joshi et al., 2002; Scott and
Barnett,2009).Theextenttowhichparticipatoryplanning
andmanagementisanchoredinalegalframeworkmakes
asignificantdifferenceinmakinginclusionofknowledges
effective. Ackermann (2004) indicates that such legal
frameworksareessentialforthemandatesofparticipatory
processestobegivenlegitimacy.Thisisdemonstratedby
the firm embedding of participatory processes in Brazil
(Gurza-Lavalleetal.,2005).Gaventa(2006) indicatesthe
necessityofademocraticcontextinwhichsuchprocesses
gain legitimacyandwideracceptance.Localgovernment
needsamandate,providedbylegalframeworks,aswellas
fiscal decentralization and earmarked funding, which
strategically support for participatory processes. The
influenceofvariousexternalconditionsontheextentof
participatorygovernancehasnotyetbeenanalysedmuch
locally and certainly not comparatively across different
socio-politicalcontexts.Thisisastrategicresearchquestion,
giventheinherenttrade-offsandpotentialpoliticalconflicts
incombiningenvironmental,socialandeconomicgoalsto
ensurefuturesustainabilityincities.

Thisbringsustothefinalquestionofhowthewaysthat
knowledge is sourced, constructed, utilized, andwho is
involved is transforming and affecting the outcomes in
urbandevelopmentprocesses.Thisisanormativequestion,
theoutcomesofwhich aim to contribute to sustainable
development in cities. The criteria for assessing the
outcomesofurbanplanningandmanagementprocesses
aredefinedbythedomainswhichweproposetoanalyze
withinourproject,namely,economicgrowthanddiversity,
reducing social inequalities and vulnerabilities, and
increasing environmental sustainability, supported by
decentralized andmore participatory fiscal flows. These
domainsarebroughttogetherthroughthelensofdigitized
and spatialized knowledgemanagement configurations,
which have the potential to build capacities for ‘new
sustainable’urbandevelopment.

This research project is specifically interested in how
spatializedknowledgeisconstructedandproducedbystate
andnon-stateactors,residentsandusersofthecity,and
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theextenttowhichsuchknowledgereflectsinequalitiesin
economicopportunities,thelivinghabitatandlivelihoods
ofvulnerablegroupsinthecitiesconcerned,environmental
hazardstheyface,aswellastheirprioritiesincollectively
organizing to counteract such vulnerabilities (e.g.Ghose
2007). Discussions on urban ‘riskscapes’ show how
knowledgeofriskisconstructedinspecificcontextsthrough
the experiences of people, not necessarily leading to
mobilisation(Brooksetal.2010;Moser2011).

Weconcludethediscussionabovebydrawingoutthe
main points on knowledge and urban governance
processeswhicharetakenupinChapter4recountingthe
resultsofthecasesstudiesinsevencitiesofourproject.
The first point is that knowledge construction and the
actorsrecognizedaslegitimateinsuchconstructionvary

widelybyapproachandalsobydomainofconcern.The
secondpointisthatsourcingknowledgefromavarietyof
people,institutionsandscalesismorelikelytoreflectthe
diversity of urbanexperiences andpriorities for change
than when monolithic approaches are utilized. The
questionistowhatextentsuchknowledgesarerecognized
as legitimate. A third point is the question of how
permeable boundaries are between institutions and
epistemic communities in allowing other sources of
knowledgeandparadigms tobe included indiscussions
aroundurbandevelopment.Thelevelofcontestationand
thepoliticalprocessestocrossboundariesisanimportant
issuetoinvestigate.Finally,thequestionishowknowledges
includedinurbangovernanceprocessesaffectoutcomes,
particularly in terms of existing inequalities and
sustainabilityofurbandevelopmentstrategies.

Conceptual Framework and Methodology3

3.1. Spatial Knowledge 
Management Configuration 
(SKMC) as Conceptual 
Framework

Thissectionpresentsasummaryoftheanalyticalframework
forChancetoSustainandfocusesontheconceptofthe
SKM configuration. The framework was developed
collaboratively through an iterative process of literature
reviewandempiricalevidenceinanumberofworkshops
with members of the research team. The section first
presentsthelocationoftheprojectinthe‘new’conceptof
sustainability; it examines the concepts related to
‘sustainabilitytransitions’andthenfocussesontheconcept
of the SKM configuration. The question is then posed
regardingwhatadaptive capacity is evidentwithin cities
within the configurationswhich can provide a basis for
greatersustainabilityincities.

SincethemainquestionoftheChance2Sustainproject
relates to understanding the role spatial knowledge
managementcouldplaytoenablecitiestomovetowards
a more sustainable future, it is therefore critical to
interrogatetheconceptofsustainability.TheC2Sprojectis
locatedwithinthe‘newconceptofsustainability’whichhas
emergedintheAnthropocene,anewepochinwhichitis
declaredthatonespecies(humanbeings)hasbecomethe

drivingforceofchange(Biermanetal,2012;Lorimerand
Driessen, 2013). This concept is also a response to the
economic uncertainties and socio-economic issues that
haveemergedinthepost-2008recessionperiodwhichare
referredtoasthe‘polycrisis’(SwillingandAnnecke,2012).
The‘new’conceptofsustainabilityretainsthenormsand
values of the concept of sustainable development and
thereforeaccordsgreat importancetothe“over-arching,
symbolic role–of aspirations, visions and normative
commitments–thatremainssopoliticallypotent”(Scoones
2007, p. 594). Furthermore, the ‘new’ concept of
sustainabilityproposesconceptualisingcurrentrealitiesas
asetofintersectingecological,economicandsocio-political
domainswithlocalandglobaldimensions.Itstressesthe
interconnections, intersections and entanglements
betweenenvironmentanddevelopment(human,economic
and social processes), and the overlaps and
interdependenciesamongthesedomains. It calls for the
adoption of amulti-scalar and long-term perspective to
understandlocalandglobaldimensions.Itproposesthat
different paths and patterns of sustainabilities are
negotiated in specific urban contexts: it is “a general,
pluralistic, open principle that allows formany different
solutions to be democratically discussed and acted on
(Arias-Maldonado,2013,430).

We therefore understand sustainability from a
constructivistperspectiveasalong-termmulti-dimensional
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andmulti-scalarprocessdrivenbysociallynegotiatedand
potentially contested or antagonistic visions, goals and
values.Weconsiderthatquestionsofsustainabilitymust
bearticulatedwithkeypoliticalquestionsaboutwho(or
what)gainsfrompracticesandpoliciesimplementedunder
the label of ‘sustainability’, who benefits from or are
excludedfromthem,andwhatarrangementsandstrategies
canbe conducive toenhance thedemocratic contentof
decision-makinglinkedtosustainabilitypolicies(Shoveand
Walker2007,Swyngedouw2010).Ourunderstandingpays
particularattentiontocontextualdifferences.

Processes towards more sustainable forms of
development,whateverdefinitionhasbeenadopted,are
oftenframedintermsof‘transition’–broadlydefinedas
“a substantial change andmovement fromone state to
another”(ShoveandWalker2007,p.763).Theemerging
fields of ‘transition studies’ or ‘sustainability transitions’
providearichtheoreticaldiscussiononsustainabilityand
governance(Markardetal.2012,FrantzeskakiandLoorbach
2012)whichwehavedrawnupontodevelopananalytical
framework for answering the main research question.
Whilewe adopt a different perspective in terms of our
epistemologicalposition,objectofanalysisandapproaches,
weshareanumberofpositionsthathaverecentlyemerged
aspartofthecritiquesinthesefields(ShoveandWalker
2007,Meadowcroft 2011), particularly around issues of
agency,powerandpoliticsandgovernance.Morerecently,
somestrandsofthisliteraturehavefocusedonsustainability
transitionsatregionaland localscales (Spiraetal.2014,
Egermannetal.2014),andmorespecificallyoncitiesand
urban settings (Bulkeley and Castan Broto 2013). This
strand of literature on ‘sustainability transitions’
acknowledges that governance plays a particular role in
transition (Smith et al. 2005). Within this literature
‘sustainabilitytransitions’aredefinedas“long-term,multi-
dimensional and fundamental transformation processes
throughwhichestablishedsocio-technicalsystemsshiftto
moresustainablemodesofproductionandconsumption”
(Markardetal.2012,p.956).Asystemisheredefinedasa
networkofactorsand institutions,materialartifactsand
knowledge. Elements of the socio-technical system are
inter-relatedandinterdependent(Markardetal.2012).

Whenaddressedmorebroadly, transitionapproaches
conceptualisesustainabledevelopmentas“anopen-ended
processofsocietalchangethatentailsvaluesofecological
integrityandprotection,andintergenerationaljusticeand
responsibility” (Frantzeskaki and Loorbach 2012, p. 32).
Transition assumes the following: far-reaching changes;
differentdimensions;abroadrangeofactors;andimpacts
on related societal domains (living, housing, working,
planning, and policymaking). In addition, ‘transitions
towards sustainability’ differ from other historical

transitions inthattheyare‘goal-oriented’or ‘purposive’,
thatis,theyseektoaddressspecificproblems,theyrequire
changes in economic and political frame conditions (in
ordertoallowinnovationstotakeplaceandreplaceexisting
systems)aswellasstrategicreorientationofactors,which
defendexistingsystemsandregimes(Geels2011,p.25).

Thesustainability literaturestressesthe importanceof
governance as it is through governance processes that
sustainabilitychallengeswillbemet.Thisraisesthequestion
oftheextenttowhichknowledgemanagement(KM)within
urban governance is becoming transformed; digitized
through the use of ICT, spatialised through the use of
geographicinformationsystems(GIS),andtowhatextent
knowledge management incorporates participatory 
processes.Weuse theconceptof ‘SKM configuration’ to
capture the important combination of elements that
contribute to urban development decision-making and
outcomesinthesocial,economicandenvironmentaland
fiscal domainswith specific reference to the knowledges
produced,exchangedandusedintheseprocesses,which
we are analysing in specific urban contexts/cities in the
South. This concept combines various dimensions and
processes.Theseinclude:first,thediscoursesandframings
concerning itspotential, second, theactornetworks that
drivespatialknowledgemanagementproducingandtheir
powerrelations(sharing,exclusion);third,howsocio-spatial
knowledgeisproduced,includingthetypesofinformation
and knowledge that form part of this configuration,
exchanged and contested as it becomes embedded in
decision-makingprocesses;andfourth,thematerialitiesof
such spatial knowledge management, including the
databases,programmes,andplatforms.Finally,analytically
separatebutintegrallylinked,thewayKMinfluenceswork
practicesandoutcomesneedstobeanalysed12.

Therefore,moreprecisely,wedefineaspatialknowledge
managementconfiguration(SKMC)asanarrangementof
1) discourses and framings about spatial knowledge
management, 2) a set of actor networks and coalitions
includingtheirpowerrelations,3)theknowledgebuilding
processes,exchange,contestationandusedigitizedspatial
knowledge, 4) the spatial knowledge platforms and
products(ICT-GIS-basedproducts;maps)andasaseparate
butnecessarydimensionadiscussionoftheoutcomesof
usingspatialknowledgeinurbandevelopmentprocesses
(cf.Pfefferetal.2013;Baudetal.2013;vanBuuren2009).
Because knowledgemanagement configurations do not
alwaysincludespatialdimensions,wealsodrawonmore
generaldefinitions found in the literatureonknowledge
management systems (see literature reviewWP5, 2011;
vanBuuren2009;Feldmanetal.2006).

12 
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Wefocus in this report firston thespatialknowledge
management configuration in which local governments
playasteeringrole,bothwithingovernmentitself(G2G)as
well as in relation to their citizens or from citizens to
government (G2C, C2G), including how knowledge
institutions and civil societyworkwith governments in
inserting tacit, codified and contextual-embedded
knowledgeintogovernanceprocesses13(chapter4).

Wethenfocusonhowspatialknowledgemanagement
isembedded intheotherstrategicdomains identified in
this research project and towhat extent it has brought
aboutstrategicchangesinthewaythosedomainsfunction
(chapter5).

The extent towhich the SKMC are participatory and
interactiveisaquestionsplitintoseveralsub-questions:(1)
whichactorsareincludedinthevariousKMprocessesand
whoareexcluded?(2)Whattypesofknowledgecanother
actorspotentiallyinclude–particularly,formsofcontextual-
embedded knowledge?14 (3) What kind of access and
ownership of knowledge do actors have (transparency,
empowerment, accountability)? And (4) how does the
participation of other (civil society) actors in particular
changetheoutcomesofurbandevelopment?

WearemainlyinterestedintheICT-basedKMsystems
because of the transformatory potential attributed to
them.Wearespecificallyinterestedintheintroductionof
digitized information, electronic platforms (including
mobilephonenetworks),andGIS-basedsystems(mapping)
into departments of (local) governments and other
organisations,andtowhatextentsuchspatialknowledge
management activities become integrated within and
acrossorganisations.This isessentialbecauseacrossthe
world ICT-based data and spatial data infrastructure is
being set up to produce geographic and thematic
information,aswellastoco-ordinateknowledgeexchange
withinandbetweenorganisationsinre-engineeringtheir
workprocessesandnegotiationsforfuturechange(Mayer-
SchonbergerandCukier2013).

Fromourperspective,theproductionofknowledgeisa
relational process, where power, internal capacity and
competency issuesandexternalcompetitionmayhinder
straightforwardknowledgeexchanges(e.g.Giezen,2012;
Healey2007;McFarlane2006).Theprocessofknowledge
productioninvolvesbothinternalorganisationandrelations
withotherinstitutions,aswellastheextenttowhichICT-

13 For a definition of tacit, codified and contextual-embedded 
knowledge please refer to section 2.1. Table 2.1

14 For literature on these issues, see also McCall and Dunn, 2012; 
McCall, 2011; Verplanke et. al, 2010; Miscione et. al, 2011.

GIS-based products are produced and introduced into
variousworkprocesses.WeusethetermICT-GIStodescribe
a variety of productswhich are based on ICTmodes of
communication(internet,mobilephone)andwhichhavea
spatial dimension (geographic coordinates, maps,
geographicvisualisation).

Wealsofocusontheextenttowhichtheintroductionof
ICT-GIS-based knowledge management impacts on the
outcomes of the processes into which they have been
introducedaroundurbandevelopment15.Thesepotential
outcomes include greater respect for rights and 
entitlements, competences (and legitimacy) in (local) 
government, increasing transparency and accountability 
towards citizens (cf. McCall & Dunn, 2012). Similar
potentialsaresuggestedforcontextual-embeddedtypesof
knowledge, particularly when it concerns community-
basedknowledge.Inthisreport,weexaminetheextentto
which such potential is realized in the context of local
government as the main actor in urban development,
workingwithotheractorsintheprivatesector,civilsociety,
andcitizensdirectly.WeexaminetowhatextentSKMhas
changed outcomes; (1) by addressing new types of
complexity, uncertainties, and stresses (transition and
transformation), (2) by increasing transparency and
accountabilitytowardscitizens,and(3)bybuildingadaptive
capacity through reflexive and interactive knowledge
management.

Our assessment of such outcomes is set against the
backgroundofspecificcitycontexts,intermsofhistorical
trajectories and geographical contexts (agglomerations,
regionalhubs,capitalcities)andthenationalpolicieswhich
shapeexistingsocialcontractsbetweengovernmentand
citizens. Together they will allow us to understand the
potentialadaptivecapacityofthecitiesconcernedthrough
theirbuild-upofSKMinthevariousstrategicdomains.

Insummary,theC2Sprojectfocusesongoverning from 
a knowledge perspective as the main cross-cutting
questionsoftheresearch.Wethereforeapplytheconcept
ofaknowledge configurationtopartlyexaminetheuseof
knowledgeingovernance(acrossthedomains).Theproject
hasdevelopedananalytical framework for understanding 
the knowledge configurationsrelatedtotheprocessesof
governance that aim at addressing issues of economic
growth, socio-economic inequality, and environmental
sustainability,with a focus onwater-related issues. The
configuration conceptistherefore ourwaytoencapsulate

15 These can include planning processes, administrative 
processes, interactive processes providing feedback from 
citizens, and CSO-based construction of community 
knowledge (cf. Pfeffer et al. 2012).
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all elements to assess particular arrangements and
transitions,andissueswhereurbandevelopmentdecision-
makingistakingplaceacrossthedomains.

Governingthepresentandthetransitiontothefuture
meanslookingatbuilding capacitiesforreflexivelearning
(based on knowledge building processes) to achieve a
different relationship between environment and
development (with the emphasis on the role of human
endeavour) which is designed to make cities more
sustainableasanoutcome.Thus,weaskthequestionof
what capacities have been built up, and embedded in
specificarrangements,thatallowcitiestodeveloppractices
that support urban, socio-economic and environmental
change according to locally negotiated conceptions of
sustainability?It isalsoimportantthereforetoask:what
are the arrangements that might prevent this from
happening, andwhatare the limitationsand constraints
thatcitiesarefacingindevelopingsuchpractices?

Wethereforeexaminewhatcapacitiesareevidentinthe
governingprocessescoveredinthevariousdomains.What
arethecapacitiesthathaveemergedandareemergingto
achieveadifferentrelationshipincontrastwith‘business
asusual’ (thedominanceof theeconomicgrowth)?The
centralquestionthatneedstobeaddressedwhendealing
with capacity is the following: capacity of what/who for 
what/whom and with which effects?

Inouranalyticalframework‘capacity’isconceptualised
in relation to the notion of ‘configurations’ and in close
connection with knowledge production, exchange,
contestationanduse.Itislinkedtotwocentralaspectsof
our analysis: our approach to governance (inclusive,
participative,reflexive,andinteractive)andthelong-term 
goals of sustainability or the transition towards sustainability 
addressed at the urban and more global level. In our
understanding,building capacities meansbuildingdifferent
typesofknowledgeasourmainfocus,accessingresources
in a genericway, considering inclusion and exclusion of
actorsandknowledge,takingintoconsiderationstructural
constraints.

3.2. Methodology
Sampling of case study cities
The Chance2Sustain project is based on a comparative
analysisof10cities16.Ouranalyticalselectionconsistedof

16 We gratefully acknowledge the funding provided by the EU 
7th Framework Programme under project no. 244828). 
Project Partners in this project are the European 

middle-sized, fast growing cities from mainly BRICS
countrieswith populations between 1-5million17. These
citiesarefastgrowingwithrelativelylowlevelsoffunding
andspending;theyhavehighproportionsofpeopleliving
belowthepovertyline,aswellashighlevelsofinequality
(High Gini index in South Africa, Brazil and Peru, and 
moderate in India), low levelsofbasic servicesandhigh
levelsofneed.Theyarealsocharacterisedbylargeareas
ofsub-standardsettlements(share of the households living 
in informal settlements)assignificantfeaturesofthecity
(Table3.1).

TheresultsfromC2Sshowthatthereiscurrentlyahighly
unequal exposure to risks, stresses and injustices in the
urbancontext:

• Thecitiesfacedifferentlevelsofhistoricalinjustices
indifferentdomains

• Theyexperiencetheissuesofsprawlandcompactness
indevelopmentprocessesindifferentways

• Thecitieshavedifferentphysical settings, issuesof
degradation and levels of natural restoration and
protection

• Cities are facedwith an urgency to act to address
short-term issues versus taking a long-term
perspective

In addition, the cities show different institutional
arrangements linked to various formsof the scaling and
rescaling of governance. There also exists in the cities
different expressions of democratic processes; and the
fragilityofinstitutionsvariesthroughoutthem.Thereare
tensions between neoliberal pro-growth and pro-poor
social development policies and practices which are
expressed and traded-off differently in each country
dependingonthehistorical,spatialandpoliticaleconomy
context. The aim of the Chance2Sustain project is to
comparethetencitiesutilizingacomparativeapproach.

Association of Development Research and Training 
Germany; Amsterdam Institute of Social Science Research 
University of Amsterdam (The Netherlands); French 
National Centre for Scientific Research (CNRS) France; 
School of Planning and Architecture (SPA) India; Cities for 
Life Forum (FORO) Peru; Centro Brasileiro de Análise e 
Planejamento (CEBRAP) Brazil; Norwegian Institute for 
Urban and Regional Research (NIBR), Norway and the 
University of KwaZulu-Natal (UKZN) South Africa. For 
more information on the research programme see:  
http://www.chance2sustain.eu/

17 When this project started, Chennai was still a city of some 
four million people. Because of boundary changes, that has 
since jumped to eight million (Census 2011). 
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Thecasestudiesaretooextensivetoincludecompletely
inthispaper;thecityreportsforeachcasestudycityare
availableonlineattheEADI-Chance2Sustainwebsite.Below
thecasestudiescoveredarebrieflysetintotheircontext
(Table3.2).

3.3. Comparative Approach
Of critical importance in the comparison of Spatial
KnowledgeManagementConfigurationsacrossthecitiesis
the need to consider the specificities of the historical

contextsinordertoprovide“nuanced,complex,contextual
accounts”(Robinson,2011).Departingfromthetraditional
positivist epistemology and resulting methodology of
comparison, which assumes functional equivalence for
generalisation, the C2S project adopts the relational 
approach instead,whichaccepts thatcomplex territorial
histories [re]produce the human geography of places in
relationtooneanotherandtoalargerwhole.

Basedontheconceptofrelationalspace,itisassumed
inthisprojectthatmanyurbanphenomenaarecreatedby,
tiedintoandshapesetsofconnections,whichcanbesocio-

Pop. Growth rate 
2000-2005

Pop growth rate 
2010-2015

Gini coefficient  
(country)*

% hhs  
in urban slums

Durban 2.1 1.7 63.1** 33.3 ***

CapeTown 2.6 1.7 63.1 6.1 (WesternCape)****

Guaruhlos(SP) 2.9 1.4 54.7 16.54******

RiodeJaneiro 1.2 0.9 54.7 21.78

Salvador 2.3 2.6 54.7 20.59

Lima 2.1 1.9 48.1 33.33*******

Arequipa 2.1 1.8 48.1 30 *******

KalyanDombivli n.a. n.a. 33.9 41.3 (GreaterMumbai)

Chennai 1.7 3.0 33.9 28.5

Delhi 2.7 3.1 33.9 14.7

Table 3.1:  Characteristicsofcasestudycities

* Figures are from 2009, 2010 (WB); figures on growth rate 2010-2015 are from World Urbanization Prospects 
revision 2011, and from 2000-2005 from the Revision of 2007; % hhs in slums from Census 2011 for India:

**  Bosch et al 2010 suggest that the Gini cooefficient for South Africa should be estimated at 59.0 when the social policy 
contributions of government to households are taken into account.

***  Based on an estimation in 2002 from Makhathini, M; Pather, C and Seedat, F (2002), The eThekwini municipality’s 
informal settlement programme An informal settlement free Durban in 15 years–Dream or reality? Paper presented by 
the eThekwini Municipality’s Metro Housing Unit at the Western Cape Provincial Housing Conference on 24-27 
March 2002, Cape Town.

****  Based on government figures in table on this page: http://goodspeedupdate.com/2007/2123 Divided by the total 
population of 5.8 million of Western Cape.

*****  Figures for Guarulhos, Rio de Janeiro and Salvador are based on C2S city report: http://www.chance2sustain.eu/
fileadmin/Website/Dokumente/Dokumente/Publications/pub_2013/C2S_CR_No01_Urban-Chances-in-Brazil__
V1-5.pdf

******  Estimation found on the page of Informal City Dialogues: http://nextcity.org/informalcity/city/lima Could ask for 
the sources where their estimation is based upon?

******* According to Imparato, I. & Ruster, J. (2003) Slum Upgrading and Participation: Lessons from Latin America. World 
Bank Publications.
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City Main features of the context

Delhi,
India

•Capitalcity/NationalCapitalRegionatitsbackdrop
•Pro-Growthagendawithmegaprojectsdependency
• Spatialinequalityandsegregation
•Centralisedgovernance/alternativeformsofpublicparticipation
•Multitudeofinstitutionsandoverlappingjurisdiction
• SevereshortageofWaterandElectricity,especiallyduringsummer
•PioneerinSDIwithActpassedinParliament.
•HeavydependencyontheCentralGovernmentforfinancialneeds

KalyanDombivili,
India

•Cityinurbanagglomeration
•Pro-growthandpro-pooragenda
• Spatialinequalitybetweenthetwourbancores(KalyanandadjacentDombivili)
•Municipalboundaryrestructuring
• Institutionalrestructuring–improvinglocalcapacity
• Improvingservicedelivery,butstilluneven
•Pioneerine-governance
•Entrenchedfinancialmanagement

Chennai,
India

•Regionalhub–MetropolitanareaandmajorportdrivenbyIT-BPOandcarindustry
•Pro-growthandpro-pooragenda
•Corporationareaexpansion–changeofmunicipalboundaries
•Acutewater,electricityandmasstransportshortages
•Pioneerine-governance
•Onlinebill&taxpayment

CapeTown,
SouthAfrica

•Regionalhub
•Pro-growthandpro-pooragenda
•Deeplyentrenchedspatialinequality
•Post-apartheidcontextoftransformation–legislativeandpolicyreform
•Spatialrestructuring
• Institutionalrestructuring–lackofcapacityatlocallevel
•Goodrecordofservicedelivery
• Excellentfinancialmanagement

Durban,
SouthAfrica

•Regionalhub
•Pro-growthandpro-pooragenda
•Deeplyentrenchedspatialinequality
•Post-apartheidcontextoftransformation
• Spatialrestructuring–inclusionoflargeperi-urbanareapost-2002
• Institutionalrestructuring–lackofcapacityatlocallevel
•Goodrecordofservicedelivery
• Excellentfinancialmanagement

Table 3.2:  CityContextsofcasestudylocations
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economic, political, and spatio-temporal. It is these
connections,whichweconsidertobeourunitofanalysis.
Webelievethenthatcitieshavetobetheorisedas“open,
embedded and relational” (Hart, 2002). This processual,
interpretiveapproachdrawsontherecentworkwithinthe
field of comparative urban research (Ward, 2006;
Robinson,2011a,2011b;McFarlane,2011;McFarlaneand
Robinson,2012).

Theemphasisonprocessand themulti-directional, co-
constitutedandemergentnatureoftheurbanfabricmeans
that scale is not cartographicbut socially constructed.As
such, the relational comparative approach (Ward2008) is
muchmoreinterpretiveandqualitativeinnaturethanthe
traditional approach. Using the relational concept of
comparison means that we do not measure our ‘cases’
againstauniversalyardstick,but“considerbothsimilarand
differenturbanoutcomes”(Robinson,2011:13).Particularly

in the Chance2Sustain framework, which attempts to
understandrapidlychangingprocessesofdevelopment,the
analytical level of the SKMC as a processual, relational
approach is believed to have much greater potential to
contribute to the theorisationof city transformations and
transitions than using factual indicators for comparison.
SKMCsprovideanovertlypoliticaltheorizationofknowledge
management in different historical and geographical
momentsasthisapproachexplicitlyexaminesthecontestation
over discourses that occur among actors and in urban
developmentnetworkslocallyandglobally.Theconceptual
framework of configurations can be interpreted as the
analyticalmidpointbetweenassemblagesandregimetheory.

Comparatively, C2S examines spatial knowledge
configurations across the strategic urban development
domainsofthestudy,namely,thoseofeconomicgrowth,
social inequality and vulnerability, and environmental

City Main features of the context

Lima,
Peru

•Capitalcityandcapitalregion
•ProGrowthandpro-poorandprolife/greenagendaintension
• Strongprocesesofnewmegaprojectsreconfiguringthecityviapublicprivatepartnerships
•Centralization,complexandoverlapedurbanregime
•Mandatoryconcertaci�nandparticipaciponprocesses
•Dual,fragmentedandsegregatedcity
•Highlyvulnerablecity,particularlytoclimatechange
•Unequalservicedelivery
•Waterstress,lackofgreenareasandpublicspaces

Callao,
Peru

•CitywithinLimaagglomeration
•Pro-growthandpro-pooragenda
• Legislativeandpolicyreform;mandatoryconcertacionprocesses[1]
• Institutionalrestructuring–improvinglocalcapacity
• Socialinclusionandpublicparticipation
• Strongconcentrationofindustrial-servicesectorsinregion

Guarulhos,
Brazil

• Cityinagglomeration
•Pro-growthandpro-pooragenda
• Spatialinequalityandsegregation
• Spatialrestructuring–inclusionofperi-urban/poorareas
• Institutionalrestructuring–improvinglocalcapacity
•Higheconomicactivity–servicesandindustry
• Socialinclusionandpublicparticipation
•Goodrecordofservicedelivery
•Goodfinancialmanagement

Table 3.2. continuation
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governance.Thisprovidesancomparativeunderstanding
oftheproduction,exchange,contestationanduseofspatial
knowledgeby actors andnetworkswithin each of these 
domains in each city and across the cities, including the
discoursesandknowledgeproductsandtheoutcomesin
the domain produced by the specific spatial knowledge
configuration.SincetheSKMCisasetofspecificconnections
related to spatial knowledgemanagement in each city,
within its historical and geographical context, the
comparativeapproachallowstheconnectionsacrosscities
tobecomparedwithineachdomain.

3.4. Choice of Domains

At the outset of the project, the domains of economic
development; social mobilisation; environmental
governancewereselectedasthekeydomainsthatintersect
throughagovernanceprocess(asetofactorsandnetworks)
toproducesustainabledevelopment.(Figure3.1)

TheconceptualframeworkfortheC2Sprojectproposed
thatthereweretwocross-cuttingthemeswhichwereboth
participatorySKMandfiscaldecentralisation(Figure3.1).
These five themes or domains were then proposed as

separate ‘work packages’(WP2 – WP6) which would
development their own theoretical framework and
methodologiestoanswertheirinternalresearchquestions;
as well as applying the conceptual framework of SKM
developedbyWP5toanswerquestionsrelatedtospatial
knowledgemanagementwithintheirspecificdomains.The
reason for the latter application of the SKM research
questionswithin each domain arises because themain 
overall research question posed at the outset of the
research, is: how can spatial knowledge management
(SKM)andparticipatorygovernancecontributetoresilient/
sustainableurbandevelopment?Apaperontheanalytical
frameworkdevelopedtoanswerthisoverallquestionwas
developedinthefinalyearoftheprojectinorderthatthe
main questions of the C2S project could be answered
(Peyroux,etal,2014).

ThisthematicreportonSKMpresentsthedevelopment
of the concept of the spatial knowledge management 
configurationasthetheoreticaltoolthatwouldshowthe
roleofSKM,howSKMisembeddedwithinstrategicurban
domains,comparedacrosscities, incontributingtowards
theunderstandingofhowcitiesoftheSoutharetransitioning
tomoresustainablefutures.Wesuggestthatthisconcept
providesalynchpinforthecomparativeanalysisacrossthe
citiesstudiedoftheroleofSKMandinsodoing,willmake

Figure 3.1:  Initialconceptualframeworkforsustainable/resilienturbandevelopment
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acontributiontocurrentdebatesaboutthewayinwhich
citiesaretransitioningtobecomemoresustainableinthe
faceofclimatechangeandeconomicausterity.

3.5. Qualitative Methodology
Qualitative Approach

This section provides a broad overview of the generic
methodsusedinSKMconfigurations.Theresearchhelda
workshopinSaoPaulo,BrazilinOctober2011,todebate
themethodstobeusedandfinalizedthemwiththewhole
researchteaminthecourseofthatacademicyear.Since
the C2S project has adopted the more contemporary
comparative approach to compare SKM across cities, a
qualitativemethodologywas adopted to be used in the
fieldworkasthis themostappropriatemethodologyfor
providingdata inordertocomparenetworks,discourses
andprocessesacrosscities.Itisalsoappropriatebecause
mostoftheresearchteamaresocialscientistswithabroad
understandingofqualitativeresearchmethods.Whileitis
recognised that therearemanydifferentways tocollect
and interpret data within the various social science
disciplines, interviewing research subjects is one of the
mostcommonmethods forelicitingqualitativedataand
wasusedasthemaindatacollectiontoolforC2S.Thereare
alsomanywaysof interpretingqualitativedata,but it is
statedthatthemaininterpretivemethodologyadoptedis
thatof ‘thematic interpretation’18.However,while this is
thedominantapproach,within thedomainsand related
student theses (some fifity), small-scale quantitative
surveys have been undertaken providing descriptive
statisticstocontributetoansweringtheresearchquestions.

Sayer (1984: 222)provides a veryuseful definitionof
qualitative fieldwork as having an ‘intensive research
design’, while quantitative research haswhat he terms
‘extensiveresearchdesign’.Extensiveresearchisessentially
positivist,seekinggeneralizations,whileintensiveresearch
isaimedatinterpretingthemeaningspeoplegeneratein
specificsituations.Intensiveresearchcommonlymakesuse
of the researcher interviewing respondents to obtain
qualitativeandnarrativeinformationaimedatteasingout
the‘deeperwellspringsofmeaning’underlyingpeople’s
experiences, and understandings – the ways in which
peoplemakesenseoftheeverydaylives;thusqualitative
researchersattempttomakesenseof,orinterpret,social

18 These guidelines have relied substantially on Kitchen and 
Tate’s text on Research Methods in Human Geography 
which provides a relatively conventional set of methods 
applicable across the social sciences.

reality in terms of the meanings people ascribe to it
(Mottier, 2005). It is within this approach that the
methodologyoftheC2Sresearchprojectislocated.

Withinthisapproach,thesubjectivityoftheresearcher
andtheresearchsubjectsisvaluedandresearchersassume
that they are part of the socialworld they are studying
(Mottier,2005).Researchisseenasareflexiveprocesswith
researchers and subjects co-constructing meaning.
ResearchersintheC2Sprojecthavethereforereflectedon
their positionality in order to understand their role and
influence in knowledge production (Rose, 1997; Visser,
2001).Workingcollaborativelyhasresultedintheresearch
teamgoingthroughanintensesociallearningprocessand
hasledtolivelydebates,whichhaveenrichedtheoutputs
oftheresearch.

Interpretative, qualitative research needs to take into
account the cultural andhistorical situatednessof socially
constructedmeaningsbysocialactors,andtheinterpretations
that researchers develop of them (Mottier, 2005). The
historical situatednessof the comparative researchof the
Chance2Sustainprogramme is that all case studies are in
rapidlygrowingcitiesindevelopingcountriesintheearly21st
century,andthatresearchsubjectsdealingwithinequalities
includedthestructuralgroupofpoorpeople living insub-
standard housing, facing unequal distribution of basic
services,andotheractorsinvolvedinknowledgeconstruction
and policymaking to dealwith the social and economic
inequalities andenvironmental threats facing cities in the
developingworld.(Foreachcitythereisa‘CountryReport’
anda‘CityReport’describingthesocial,political,economic
andenvironmentalcontextofeachcity–seeC2Swebsite.)

It is important to note that ‘interpretive’ research
produced qualitative interpretations of the sets of
connectionsandattachedprocessescapturedwithin the
SKMconfigurationforeachcity;aswellasinterpretations
ofqualitativedatarelevanttotheirdomainquestions.

Data Sources

Primarydatasourcesarepredominantlytheoralevidence
collected (co-produced) through interviews with the
relevant actors within each domain, which was then
translated and transcribed into texts, as well as those
undertakenwithkeygovernmentactorsinvolvedinhousing
andservicedelivery;representativesfromNGOsandCSOs;
and the business community and related consultants.
Primarydocumentsalsoprovidedasourceofdata.These
texts, such as minutes of meetings, policy statements,
audits,newspaperarticlesetc.,havealsoprovedtobea
useful data source, particularlymunicipality documents.
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Participant observation, e.g. attendingmeetings, rallies,
protests,hasinsomedomainsprovidedimportantsources
of information, especially in the case of the scenario
workshopsheldinWP4.

Access to Study Area

Itwasnecessaryinmostcasestoseekpermissiontoaccess
actors in particularmunicipal departments and thiswas
negotiatedinthecaseofeachcity.Insomecities,permission
hadtobegainedfromavarietyof‘gatekeepers’toworkin
particular communities,e.g. thecouncillors in theSouth
Africancontext.Therewerecaseswheresomeactorswere
notaccessible.

Ethics

Aproposalwassubmittedtotheresearcher’sinstitutions
aspartofanapplication forethicsapproval throughthe
relevant Ethics Committee in order to obtain ethical
clearance; all research subjects, in any of the interview
processes,wereassuredofanonymity;andwererequired
to sign an ‘informed consent form’ or to verbally give
permissionthatthedataproducedintheinterviewscanbe
usedforresearchpurposes

Data Collection and sampling

Individual and key stakeholder interviews: Semi-
structured,open-ended interview scheduleswereused to
conduct individual and key stakeholder interviews. This
formatallowedforarelativelyinformalinterviewprocessto
teaseoutthemeaningsthatactorsholdwithregardtospatial
knowledgemanagement,thenetworksthattheyarepartof
and the valueof these, thediscourses employed; the SK
products they produce, use and exchange, and their
experiencestheyhavehadincontestingknowledgeandtheir
awarenessoftheoutcomesoftheknowledge.Actorshere
included:councillors,politicians,municipalofficials,NGOand
CBOrepresentatives,consultantsandcommunitymembers.

Sampling:Purposiveandsnowballsamplingwasused
toselectrelevantactorsinrelationtoSKMandthisdiffered
in each context. However, in themain, relatively small
samples of actors were selected which is typical of a
qualitativeintensiveresearchdesign,wherean‘illustrative’
rather than a ‘representative’ sample was required
(Valentine 2001, 46). Sayer, (1984) suggests that the
research subjects, beingpartof the same ‘causal group’
(structurallydefinedgroup)willprovideaccountsoftheir
meaningsandexperienceswithintheircausalcontext.The

localknowledgeofmembersof theresearchteam living
andworking in the case study cities contributed to an
informedsamplingprocess.

Training of research assistants and 
students

Researchassistantsandtranslatorsweretrainedinboththe
contentoftheresearchproject(themes,researchquestions)
aswellastheskillsrequiredintheprocess.Inthecaseof
students,localsupervisorsoftenaccompaniedthemtothe
interviews,andtheinformationtheycollectedfedintothe
broaderC2Sdatapoolineachdomain.

Overt participant observation: The participant
observationthatoccurredwasovert,whichmeansthatthe
researcher/research assistant joined the group being
studiedinordertosharetheirexperiencesandinformed
thegroup thathe/shewasobserving them (Kitchenand
Tate,2000).Themainformofparticipantobservationwas
theattendanceofpublicandcommitteemeetingsrelated
to thecontextof theresearch.Aspartof theproject, in
order to disseminate the knowledge collected and
interpretedbytheteam,avarietyofforumsinthecities
wereusedtopresenttheresultsoftheresearch,e.g.the
FORAmeetings in Lima, Peru, (a broad range of actors
includingpoliticians,officials,NGOs,politicalpartiesand
civilsocietyorganisations)andtheMILEseminarsinDurban
(presentationstocouncillorsandofficials)

Interpretation

Interpretationof qualitativedata“lackstheformalrigour
ofstandardizedprocedures”associatedwiththeanalysis
of quantitative data (Kitchen and Tate, 2000, 229).
Interpretationisproposedtobeaninductiveprocesswhich
is relatively open-end. The most common form of
interpretationiswhatmightbecalleda‘thematicapproach’
tointerpretation.Thematicinterpretationcanalsobeused
to interpret observation notes or primary documentary
material, e.g. letters andminutes. The following stages
wereundertakeninthematicinterpretationofqualitative
informationintheSKMtheme:

Description:Thesituationalandcontextualinformation
about the social processes being studiedwas described
which included the places and social, temporal and
situationalcontextinwhichtheinterviewstookplace,as
wellasanyeventsorfactorsthatcouldhaveinfluencedthe
natureofthedatabeingcollected.Anyfactorsthatmight
have influenced the interviewing process proceeded
throughout the data collection processwere noted. As
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interviewing in a community is an “on-going process of
social relations” (Kitchen and Tate, 2000, 234), an
understandingofthestabilityofthesocialcontextduring
thedatacollectionprocessneedstobeunderstood.This
stagealsoincludesthetranslationandtranscriptionofthe
interviewsinpreparationforinterpretation.

Classification: In the next step of the thematic
interpretationapproachthedatawereclassified and coded 
andasetof themes(categories),derived(KitchenandTate,
2000). Themes were derived from both the empirical
evidenceandinrelationtotheoreticalconceptsfromthe
literature review.With interrogation of the themes sub-
categorieswere identified. The set of themes and sub-
themesconstitutedthestructureofthedata.Insomecases
the themes identified were in the form of ‘discourses’
espousedbyspecificactorsorcoalitionsofactors.

Linkingandconnecting:The final step in the thematic
interpretive approach requires the patterns that have
emergedfromthecategorizationofthedatatobeanalysed
andan explanationorinterpretationprovidedfor thetrends
orpatternsofmeaninginthedata(KitchenandTate,2000).
Thiswasundertakenbytheleadresearchersineachdomain.

Corroboration: A range of data sourceswere used to
‘triangulate’ the data as possible to provide legitimate
knowledge as the output of the research process.
Corroborationallowsforthestrengtheningofknowledge
claims(KitchenandTate,2000).

Challenges

ThereweremanychallengesinundertakingtheWP5data
collection,samplingandinterpretation;thesituatednessof
researchers in different contexts and the challenge to
remain culturally sensitive in each specific context,
particularly the researchers from the developed world
working in urban contexts in the south; the difficulty of
negotiating unequal power relations in various contexts;
languagebarriersandtheneedtoworkwithtranslatorswho
hadtheirownpositionalityandschemaformakingsenseof
respondentsfeelingandviews;theneedtotraintranslators,
studentsandresearchassistants;andtheexperienceswith
gatekeepersintheprocessofpurposivesampling.

3.6. Research Team

Ineachcity,therewereresearchersfromboththeNorth
(Netherlands, France and Norway) and South (India,
Brazil,SouthAfricaandPeru)workingtogetherinthefive

domainsof:megaprojects;socialmobilisationandsocial
exclusion; water governance; spatial knowledge
management;andcitybudgeting.Thisresearchprojectis
unusual in that the researchers fromNorth and South
worked collaboratively throughout the project, both
contributing iteratively to the development of theory
appropriate for understanding urban development in
citiesoftheSouth,sothatcomparisonofurbanprocesses
across the cities could take place. Furthermore, the
intimateknowledgeofthecasestudycitiesheldbythe
researchers from the South who live and work there
providedarichsourceoflocalknowledgetoinformthe
interpretiveanalysis.

The overall frame for the Chance2Sustain paper
emergedasaproductofinductiveanddeductivethinking.
The empirical results of the research revealed the
importance of governance in sustainable urban
development, while at the same time, our in-depth
literaturereviewsandinternaldiscussionsoftheliterature
related to resilience and sustainability, assemblages,
governanceandsustainabilitytransitionscontributedto
the notion of the ‘spatial knowledge management
configuration’whichemergedaswhatweconsiderasthe
importantconceptforunderstandingSKMcomparatively.
Thus,thetheoreticalinsightsandtheempiricalevidence
were iterativelycombinedthroughcollaborativedebate
andapplicationamongtheresearchteamtoproducethe
analytical framework of SKM configurations for urban
transformation(FinalAnalyticalFramework,Peyrouxetal.
2014). For uswhat is interesting and important is the
conceptualstructureofthefinalanalyticalframework,as
wellastheprocessthroughwhichitwasdeveloped.

3.7. Involvement of Students

Overaperiodoffouryearssomefiftystudentsworkedin
thecasestudycitiesontopicsrelatedtotheC2Sproject.
The students from theUniversity of Amsterdam (UoA)
wereco-supervisedbyalocalsupervisorfromtheSouth
andanacademicfromtheUoAwhowasinvolvedinthe
project.Inaddition,studentsregisteredatUniversitiesin
the case study cities in the South also undertook their
Master theses with local supervision. The knowledge
producedbythesestudentscontributedagreatdealtothe
projectandenrichedthepoolofdata.FivePhDstudents
werelinkedtotheresearchprojectandtheyresearched/
arestillbusywiththeirresearchinthecitiesofCapeTown,
Delhi, Kalyan Dombivli, Chennai, and Lima. (A list of
studentsandthetitlesoftheirthesesinavailableonthe
Chance2Sustainwebsite.
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Inthissection,wediscusstheresultsofthecasestudies
carriedoutinsevencitiesoftheresearchproject,examining
the emerging issues in spatial knowledgemanagement
configurationsinthefourcountriesconcerned19.

4.1. Discourses and rationales 
for introduction ICT-GIS-
based spatial knowledge 
management systems

In the1990s, “developments suchas fasterandcheaper
computers,networkprocessing,electronicdatapublishing,
andnewdatacapturetechniquessuchasGPSspurredrapid
growthatEsri”,themaincompanyproducingspatialdata
analysissoftware.Esri’sfirstdesktopGIS,ArcView,opened
upthepossibilitiesofGIStoawholenewgroupofusers.
During the late 1990s, Esri reengineered ARC/INFO to
developArcGISas ‘amodularandscalableGISplatform’

19 Callao was included as case study because of its far 
advanced digitized GIS network set up by the regional 
government with local governments in the region. It 
provides an example of possible future developments in 
other cities and regions in Peru.

thatwouldworkbothonthedesktopandacrossinstitutions.
Once GIS was commercially available in this form,
government departments andmunicipalities across the
globebegantointroduceGIS.

Theresearchshowsthatinourcasestudycitiesseveral
discourseswereusedasrationalesforintroducingICT-GIS-
based spatial knowledge management at the local
governancelevel,usuallylinkedtohowlocalgovernments
workintheirspecificinstitutionalcontexts.Thesediscourses
relatetofourissues:

Strategic urban planning and integrated land use 
planning;

a. Determining geographic boundaries as a pre-
condition for planning effectively and changing
boundaries as part of an urban development
discourse;

b. Streamliningworkprocessesoflocalgovernments
andtheirrelationswithotherlevelsofgovernment,
citizensandtheprivatesector,

c. Poverty and needs assessment mapping and
locationoffacilities.

d. The case studies show the discourses used as
rationaleforintroducingICT-GISsystems(Figure4.1).

Emerging Issues in Spatial Knowledge 
Management Configurations: e-Governance in 
India, Brazil, South Africa, and Peru

4

Strategic urban  
planning/ integrated 

land use planning

Determining  
geographic  
boundaries

Streamlining work 
processes local  

government

Poverty, needs 
assessment and  

location of facilities

Delhi x x x x

KalyanDombivili x x

Chennai x x x

Lima x x x

Callao x x

Durban(eThekwini) x x x x

CapeTown x x x x

Guarulhos x x x

Figure 4.1:  Characteristicsofcasestudycities
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Strategic urban planning and integrated 
land use planning

A first rationale for using ICT-GIS-based KM concerns
strategicurbanplanningandintegratedlanduseplanning.
ThiswasfoundmainlyinSouthAfricaandPeru(tosome
extentinBrazil),incontrasttoIndiawherethisdiscourse
waslargelylacking(Table4.1)20.

InSouthAfrica,afterthe1994changeofgovernment,a
transformativevisionofreducingexistingspatialsegregation
andinequalitieslinkedtoapartheidpolicieswasdeveloped.
Now, urban strategic planning by local and provincial
governmentsincludesastrongspatialperspective,inwhich
the Spatial Development Framework plays an important
roleinguidingfutureurbandevelopment(Watson2002).
InDurbanandCapeTown,strategicurbanplanningcentres
around the notion of the ‘compact city’, where high
population density facilitates building facilities and
providing services, and a spatially defined ‘urban
development line’, outside of which only alternative
facilitiesorlesssophisticatedfacilitiesareprovided.InCape
Town,thenotionofthecoastaledgehasbeenaddedtothe
mostrecentspatialdevelopmentframework(SDF,2012),
delimiting spatially areas of the coastal zone with
environmental risks, structuring future development
processesthere.

Strategicplanninginpost-apartheidSouthAfricancities
continuestobedominatedbyaspatialdiscourseofnodes,
corridorsandurbanedges,althoughshiftinginthe1990s
toincludetheneoliberaldiscourseofcompetitive,managed
citiesthroughtheGrowth,EmploymentandRedistribution
(GEAR)policy,inwhichmarketinfluenceindeterminingthe
spatialformbegantoemerge.Examplesarethe“private-
sector-driven, up-market, commercial and residential”
gated developments such as Gateway in Durban and
CenturyCityinCapeTown.Luredbythepromiseoflarge
rates income, many municipalities allowed these
developments toproceedevenwhennot conforming to
localdevelopmentplans(Harrisonetal,2009:139).

A second discourse found in spatial KM concerns
integrated land use planning processes in which geo-
referenced databases from different sources provide
evidenceforpolicychoices(foundinCapeTown,Durban,
Callao, Lima,Guarulhos, and Chennai- see Table 4.1). In
eachcase,differentactorsandprocessesareinvolved.

InDurbanandCapeTown,urbanspatialplanningwas
revolutionizedinthe1990sbylinkingdigitaldatabasesand

20 In Chennai the Development Authority has their own GIS 
section, which provides maps for the Master Plan. 

maps,providingfairlyup-to-datemapsonspatialspreadof
urbanphenomena,todecision-making.

In Peru, the regional government of Callaoworks on
integrating land use planning together with several
municipalitiesborderingLimacityand includingpartsof
themetropolitanregionofLima21.Theregionalgovernment
is a leader since 2009 in developing ICT-GIS-based KM
systems for local governments in that area, integrating
planning for the region, based on three knowledge
processes;spatialplanning,determiningboundaries,and
producing specific reports for the regional planning
network.Forspatialplanning,knowledgedocumentsare
preparedcollectivelyby theCallaoregionalgovernment,
workingwiththelinedepartmentsofitsgovernment,local
governments,NGOsandknowledge institutes (MIP) ina
concertación process22. Delineating boundaries in a
commondatabasewas a preconditionmaking planning
feasible, reducing legal contestation. Specific reports on
strategictopicscomplementtheextensivedatacollection
and mapping as basis for decision-making; publicly
accessiblethroughanopen-accesswebsite23.

InGuarulhos,Brazil, integrated landuseplanninghas
beenamajorconcerninthemunicipalityforoveradecade.
Collecting,organizing,andanalyzing(spatial)datatoinform
urban development policy has been a key process, in
attractingmajormunicipalinvestmentstoperi-urbanand
poorlyservicedareasforgreatersocialinclusion.Although
Guarulhosisthesecondlargestmunicipalityinthestatein
terms of economic activity and population, it is a small
player in theSPmetropolitanregion24. InGuarulhos, the
overallDevelopmentPlandevelopedin2004definedfive
geographiczonesdefiningthebroadertermsformunicipal
development, environmental protection and social
responsibility.Anewdevelopmentplanisbeingdrawnup,

21 This area is strategic in terms of economic activities 
(harbour, airport, industry), as well as environmentally 
important (coastal zone), with higher levels of immigration 
than elsewhere.

22 They include the report on delineating and determining 
territorial boundaries in Constitutional province of Callao, 
zoning for spatial demarcation and organization of district 
of Ventanilla, reports on human settlements (Mercedes Mi 
Peru, Porcino Park project, a report on all settlements in 
Callao, and one on hazards in human settlements in Callao 
province).

23 In Lima, an environmentally determined isoline exists 
below which water provision is much easier than above, 
due to the location of the water pumping station. 

24 This is the result of the size of the city of Sao Paulo itself, 
as well as of institutional challenges to orchestrate action 
plans by a metropolitan body. 
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which translates theexistingbroadguidelines intomore
concrete issues, and is strongly influenced by improved
dataproduction(integratingdatabases)andadministrative
modernization.Thishasmeantthatdiscussionsbetween
government departments and with professional
associations and private sector interests in the city are
basedonreliabledata(trends).Thefinalgoalistointegrate
variousdatabasesthroughaWebGeoportal,linkingmap
polygonstoadministrativeproceduresaswell,makingthe
zoning plan a true instrument in implementing and
enforcingurbanplanning.

Determining municipal boundaries

Aseconddiscoursecomingoutofthecasestudiesconcerns
the ways in which boundaries for urban development
strategies are established when KM is digitized and
spatialized. First, boundaries (of individual plots or city
boundaries)havetobeestablishedmoreaccuratelywhen
linking databases to basemaps inGIS for city planning
decisions. Delineation of informal settlements is
increasingly being used for monitoring and strategic
developmentpurposes.

In SouthAfrica, establishing physical boundaries is a
much-contestedprocessandbylawhastobeaccompanied
bylengthyanddetailedpublicparticipationprocesses.In
Durban redrawing municipal administrative boundaries
was part of the post-1994 spatial restructuring creating
wall-to-wallmunicipalities, bringingmarginal areas into
larger municipal entities to reduce spatial segregation
effects.DurbanbecameeThekwiniMunicipality,andCape
Town the City of Cape Town. The main idea was that
changed municipal boundaries would produce cross-
subsidization, and smooth inequalities. Thus, boundary
demarcation can be explicitly part of a political
transformative process. Once finalized, the boundaries
wereintegratedintodatabasesandbasemapsforplanning
urbandevelopment.TheCensus2002resultsjoinedtogeo-
referenced municipal base maps allowed systematic
mapping of existing urban inequalities. The boundary
drawingprocesswaseffectivebecauseofthesophisticated
GISmappingsystemused.

InPeru,theprecisedemarcationofboundariesbetween
municipalitieswithintheconstitutionalprovinceofCallao
undertakeninpreparationfortheICT-GISsystemwasapre-
conditionforcurrentspatialplanningprocesses,whichcan
nowgoforwardinthatarea,directedtowardsecological
economicmicro-zoningandthespatialmanagementplan.

In Guarulhos, Brazil, and Kalyan Dombivili, India,
determining municipal boundaries are less driven by

technicalGISrequirements.However,unresolvedboundary
issuesdoexist..DuetorectificationoftheTieteriverofficial
boundary,theboundarybetweenthemunicipalitiesofSao
PauloandGuarulhoshasshifted,changingtotalmunicipal
areaandcreatinghazardousareasfordevelopmentdueto
flooding and lack of appropriate access. This ismore a
politicalandpolicy-relatedissuethanatechnicalonethat
useofGISorspatialinformationcouldhelptosolve.InKD,
boundarieswerealsochangedovertimeduetopolitical
preferences(seeKDCityReport).

Cityboundariesarealsoredrawninthelongrunbycity
developmentplansandtheeconomicexpansionoccurring
through or despite city development plans. City
developmentplansexistinallcasestudies;inKDtheCDP
of2011;inChennaithe2009CDPReview;inGuarulhosthe
Macro-zoning plan of 2004; in Durban the Spatial
developmentFrameworksin2002,2008and2011;inCape
Town the SDF of 2012. In India, Chennai,where the ‘IT
corridor’tothesouthofthecityhasdominatedeconomic
growthintheurbanarea(althougheconomicgrowththere
hasalsobeenfuelledbyprivatedevelopersbuildinglarge-
scaleresidentialsites),thecityborderswereextendedin
2011bythestategovernmenttoincludelargepartsofthe
southerncorridorinthenewfifteenzonesofthecity.This
impliesthattherevenuesaccruingfromtheincludedareas
nowgotothecitygovernmentratherthantothedistricts.

InCallao,theprovincialgovernmentisworkingwiththe
municipalitiesintheregiontodevelopbackgroundreports
tobeusedforfurtherdetailedplanningprocesses,linked
tomajorissuesinthearea.Theseincludehazards,disaster
riskmanagement,andstudiesofparticularlocalities.

What this discussion shows is that digitizing spatial
knowledge on municipal and plot boundaries requires
much more accurate, up-to-date and non-contested
informationtosupporturbanplanninganddevelopment.
WhereasSAhadtheinstrumentsinplaceatasophisticated
level,thesehadtobedevelopedinPerubyinitiativesatthe
provinciallevel,andinBrazilandIndiaarestillintheprocess
ofbeingdevelopedatlocallevels25.

Work processes in local government: 
Administrative efficiency and effectiveness

A third discourse on introducing digitized and spatial
knowledge concerns the expected improvements in
efficiencyandeffectiveness, foundmainly in Indiaand

25 In India especially establishing land boundaries is an 
ongoing process with high levels of contestation 
(Collabland, p.c. NIT-Chennai 2013). 
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Guarulhos,Brazil.ThisdiscourseisverystronginIndia,
whereurbanplanningatthemetropolitanlevelhasbeen
gearedtowardsphysicalexpansionofcityareasthrough
DevelopmentAuthorities;allocatingareasforeconomic
andresidentialpurposes,andbuildinginfrastructurefor
basic services and transportation26. The focus of
e-governance initiatives in Indiahasbeendesigned to
improveworkprocessesinordertoenhance“accessand
delivery of government services to benefit citizens,
employees and management of urban local bodies”
while aiming to “help strengthen government’s drive
towardeffectivegovernanceandincreasetransparency...”
(JNNURM, Mandatory primer 1, e-Governance, ULB
reform,n.d.;p.2).The lackofaccurateandup-to-date
databases, among other issues, has hampered urban
localgovernments in India fromefficientandeffective
revenue collection and from being able to monitor
developmentsintheircities;ithaspreventedresidents
from exercising citizenship rights effectively; and has
allowedinformal(corrupt)practicestobecomeextensive
(Roy2009).

Initiatives for digitization and spatializing information
withinlocalgovernmenthavebeenveryuneveninIndian
cities.However,ourcasestudycitiesKalyanDombiviliand
Chennaihavebeenearlyinnovatorsinthisrespect.

Poverty and needs assessment mapping 
and locating facilities

Citieshavealsouseddigitizedandspatializedknowledge
formappingpovertyanddeprivationstorationalizebudget
allocationstourbanareaswiththemostpressingneeds,a
rationale found inbothDurbanandCapeTown inSouth
Africa.TheInfrastructureBranchofeThekwinimunicipality
hasdevelopedacompositedeprivationindextoanalyzethe
spatial concentration of deprivations derived from
unemployment;income;GDP;infrastructurebacklogs;and
socialfacilitybacklogs,anddevelopedtwoGISmodelsas

26 As urban development is a state subject, the central 
government through the JNNURM programme (2005-
2010, first phase) has only recently provided a strong 
impetus for urban development authorities and local 
governments to integrate the many specific projects such 
as housing, transport, and water, into City Development 
Plans. These plans link projects and their financing with 
consultation processes, based on the financial standing of 
urban local governments and the extent to which their 
public administration procedures are efficient and 
effective. One condition of the JNNURM programme has 
been the introduction of ICT-based administrative 
processes and the use of e-governance (JNNURM, 
Mandatory primer -1, e-Governance, ULB reform (n.d.).

toolsforstrategicdecision-making:the‘AccesstoServices’
modelandtheCostSurfacemodel27.

Both tools provide the basic spatial information for
decision-makingon locating infrastructure. In contrast to
earlier situations, the models both reduce unit costs
promoting a compact city, and determining facility
prioritizationforinformalsettlementswithoutservices,and
reducepoliticalpressureonlocationchoices.Thismodelis
nowused in both cities in decision-making, and in Cape
Townamoreintegrateddecision-makingprocessacrossthe
linefunctionsofthemunicipalityhasalsobeenpromoted.

In India, RAY, the newnational programme for urban
povertyreductionandslumeradication,incorporatesGIS-
based slum mapping in its procedures. The plans are
supposed to be participative and involve residents and
NGOs/CBOstoguidecommunitymobilizationactivitiesfor
Slum Surveys, data validation, and slum-level
redevelopment/ upgradingmodels as part of Slum-Free
CityPlans.Inpracticeslummappingisonlydoneinpilot
projectscurrently.InbothKDandChennaiconsultantfirms
do this, notNGOs. In Chennai, slums in five zones have
beensurveyed,butwithresistancebytheresidents,who
havelittlefaithinsuchprocesses(Sekhar,Hindu,December
15,2012).

Actors and their networks

This section discusses themain actor networks that are
building digital and spatial knowledge management
configurations.Inourcasestudycitiesthemainactorsare
governmentdepartmentsatdifferentscalelevels,working
individuallyorwithhybridnetworks(seeTable4.2).They
mainly work closely with private sector companies.
Cooperationwith universities as knowledge institutions
exists,butislessinstitutionalized.Urbanresidentsareonly
recognized as producing knowledge in participatory
consultation processes, and when producing data in
feedbackprocessestolocalgovernments.

InPeru,theCallaoregionalgovernment(Constitutional
province)hasestablishedastrongnetworkintheregion
withlocalmunicipalities,privatesector,andNGOs.Callao
workswithotheractorsinexchangingknowledgethrough
onlineinformationsystemsaboutregionalandlocalissues
(concertación process), and the network also produces

27 The ‘Access to Services’ Model models the supply and 
demand for social facilities across the Metropolitan area 
and is able to predict the future social services 
requirements for housing. The ‘Cost Surface’ Model 
predicts the cost of servicing any piece of land in the city.
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new knowledge by preparing catalogues on specific
regionalissues.

InGuarulhos, Brazil, local government isworking on
spatializing and digitizing information, and has informal
socialnetworkswithauniversityonenvironmentalissues.
National initiativesprovidethebackdrop forestablishing
ICT-GIS-based systems (through thenational spatialdata
infrastructure/InfraestruturaNacionaldeDadosEspaciais
(INDE)),andthenationalbureauofstatistics(IBGE)provides
socio-economicdataaswellasmaplayerstoproducemaps
inaGISenvironmentforlocalgovernment.

InSouthAfrica,theCityofCapeTownhaswidenedits
networkbyworkingwiththeAfricanCentreforCities(ACC)
attheUniversityofCapeTown.Aseriesof‘citylabs’provide
sitesofengagementbetweenacademicsandcityofficials.
DurbanMunicipality has recently started working with
UniversityofKwazuluNatal(UKZN)andhassignedaMoU
foracademicstoundertakeappliedresearchwithmunicipal
officialsonprojectsbenefitingthecity.Themunicipalities
remaintheprimaryactorswithinthenetworks.

In India, Kalyan Dombivili was an early innovator in
promoting e-governance (1999) and is now amodel for
other local governments inMaharashtra. Although local
governmentistheinitiator,theprivatesectorcompanies
withwhichtheyworkarevery influential indetermining
thelevelofexpertiseobtainedbylocalgovernment.Initially
expertswithacademicbackgroundswereintheadvisory
committee,butthishasbeendiscontinued.

InTamilNadu,thelocalgovernmentinChennaiinitiated
a full-scale digitization project for itself,workingwith a

privatesectorcompanyinthelatenineties.However,this
was scaled down after several years. Other recent
initiatives to link local government, development
authoritiesanddepartmentsofstategovernmentinone
network todevelop integrated ICT-GIS system,havenot
yetbeensuccessful.

Knowledge bases

Thetypesofquantitative information included in these
digitized databases usually consist of expert, codified
information produced through surveys (census, sample
surveys), remote sensing images or land surveys,
hydrologicalmeasurements,etc.Fordatabaseslinkedto
administrativeprocesses,theinformationincludedhasto
be classified into categories implicitly containing
assumptionsaboutstrategiccriteria,standardsandcut-
off points (e.g. levels of poverty linked to income, or
existence of basic facilities). Databases which contain
residentfeedbackon localsituations,suchasgrievance
data, need to be analyzedwith due care, as theymay
representthosegroupswithgoodaccesstointernetand
mobilephonesmoreheavilythangroupswithnoorless
access(cf.vanTeeffelenandBaud,2011;Martinez,Pfeffer
andvanDijk2011).

In termsof participatory KM, only a few caseswere
found. InDurban, laypeople’s sciencewas found tobe
partoftheknowledgebaseonlyinSouthDurbanandis
linked to the issue of air pollution (see section on
contestation). Community-based knowledge has been
includedmoreexplicitlyintheCallaocase,whereNGOs
are included in the concertacion process, producing

Local government Other govern-
ment levels 

Private  
sector

Universities Citizens (NGOs)

Callao x(regional) x x

Guarulhos x x x,mainlyinenvironment notintegratedwith
municipaldatabases

Durban(eThekwini) x x x(MOU) x

CapeTown x x x(AfricanCentreforCities) x

KalyanDombivili x x x(technicaladvice) x(e-grievances)

Chennai x x x(technicaluniversity)

Lima x x x

Delhi x x

Figure 4.2:  ActorsandtheirnetworksinurbanICTinitiatives
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Local government Durban Cape 
Town

Guarulhos Callao Kalyan-
Dombivili

Lima Chennai Delhi

StrategicPlanning x x x x x x

Propertytax
assessmentand
collection

x x x x(only
ICT-

based)

x x x

Housing x x CADsystem x x

Servicedelivery
(admin.)

x x x

Waterbilling x(water
billsent
outwith
property
taxbill)

x(water
billsent
outwith
property
taxbill)

? x

Feedbackfrom
citizenstolocal
government
(grievancesystems)

x ? Citizen-portal;
internet;

administrative

x x(only
ICT-

based)

VulnerabilityIssues
(DisasterandRisk
management)

???? x x x x x

Figure 4.3:  LinedepartmentswhereICT-GISisincorporatedincasestudycities

Notetothetable:

• Strategic planning:Durban(locatedinofficeofcity
manager with subsidiary systems in each
department), Cape Town (central unit plus
departmental specialized units), Callao, Chennai
hasMasterPlanbyCMDA,andDelhihasLocalArea
Plans.

• Property tax:Guarulhos,KalyanDombivili,Durban,
Cape Town (South Africa has a well regulated,
accurate cadastral information system to define
propertyownershiprightswhichformsthebasisfor
land valuation; land taxation, development
planning, local authority demarcation and land
administrationforallpublicandprivatepropertyin
citiesandruralareas–otherthancommunalland).
This is not the case in India where property
ownership isacomplex issuewithmanytypesof
urbanlandindifferentareasofthecity,althoughin
Chennaiitisusedwherepossiblewithprivatesector
andmiddleclassdevelopmentsandinDelhithere
isarecentprojectforGeospatialpropertydata.

• Housing: Durban and Cape Town use the cost
surface model to locate and prioritize housing

developments. India has just instituted the RAY
programme, inwhich slums are supposed to be
‘mapped’ using GIS systems. This is not yet
implemented in practice, except through pilot
surveys.InDelhislummappingisextensive,though
itspurposeisnotyetclear.InLimaitislinkedtothe
upgradingofinformalsettlements.

• Service delivery: Durban and Cape TownuseGIS
spatialmodelstolocateandprioritizeareasneeding
services.

• Water billing:InKalyan-Dombivili.,thewaterbilling
department uses digitized databases, but their
reliabilityandvalidity isheavilycontested.Water
billinglinkedtopropertytaxbillinginSA.

• Vulnerability issues (Disaster and risk management):
Chennai has undertaken highly technical aerial
mappingtocreatedigitalelevationmodelforflood
management,inDelhiSDIisatstatelevel.InLima
housing projects are including risk mapping
initiatives,howeveringeneralitisnotintegrated.
Cape Townhas their Coastal Protection Zone to
identifyriskspace.
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databases on specific regional and local topics. In
Guarulhos,DurbanandChennai,community-basedNGOs
provided their own databaseswith spatial dimensions
throughwebsites,engagingwithneighborhoodresidents
andlocalgovernmentandprivatesectorcompanies(cf.
Pfefferetal,2012).

Spatializingdatabases(i.e.matchingdatabasestobase
maps)isgraduallytakingplace.InDurbanandCapeTown,
aftertheboundariesofthemunicipalitieswerefinalized
in2002,thecensuswaslinkedtothegeo-referencedbase
mapsofeachcity.InKD,India,thelocalinitiativehasrun
up against technical and organizational difficulties in
matching both within local government, because two
private sector companies are involved in a conflict. An
additional issuemore generally in India is the security
surroundingplanningmaps,whichmeansthat theyare
notavailableoutsidethelinedepartmentforthegeneral
public.Coastalmapsalsocomeundernationaldefence
rules,whichmeans theyarenotavailablepublicly.This
has negative implications for disaster risk assessment
(floods,tsunamis).

4.2. Knowledge exchange and 
contestation

Abasicrationalefordigitizingandspatializingknowledge
is thepossibility toexchangeandcoordinate it formore
effective local governance.However, questions of equal
accessandcontestationofknowledgeneedtobeincluded
insuchdiscussions.

Thefirstissueconcernsthe(lack of) knowledge sharing
amongmunicipaldepartments,whichlimitsthepossibilities
ofintegratingmappingofissuesforstrategicformsofurban
planning(e.g.suchasusedinCallaoorDurban).InDurban,
data files are on a central server and shared by line
departments;eachdepartment canbuildon this central
databasewithdatarelevanttotheirfunction.InCallaoa
similarinfrastructureworksattheregionallevel,toprovide
information acrossmunicipalities and local and regional
government.InGuarulhos,ajointmunicipalgeo-portalis
being developed for limited data exchange between
departments.InIndia,themajorityofprojectsarecocooned
withintheirownorganization,andsometimesevenwithin
the GIS department. In Kalyan Dombivili the lack of
information shared within the municipality between
departments(despitethetechnicalmeanstodoso)means
that the opportunity of streamlining or integrating
informationonsocialpolicy,onenvironmentalissuesand
onrevenuecollectionislost.

The second issue concerns relationswith the private
sector. Exchanges can be limited and contested in the
relationwiththeprivatesectorworkingasconsultantsto
localgovernment. InKalyanDombivili,privateconsultants
cananalyzethedata,acapacitylackingamongmunicipal
staff. In Durban, influential GIS consultants are
commissionedtoanalyzespatialdata.Theyprovideforthe
abilitytouseknowledgetomoreadvantage.

Athirdissueconcernstheextenttowhichstaffinvarious
organizationscanunderminethepotential transparency of
suchsystems.Thisappliesparticularlyinsituationsinwhich
KM systems includemonitoring systemsof paymentsby
citizensorothers,andstaffinputrecordsofsuchpayments.
Existingsystemsofkickbacks,reductionofpayments,and
otherformsofcorruptionarethreatenedbyICT-GIS,and
therefore their introduction or correct use is resisted.
Auditsofe-governanceinKDandChennaihavesignalled
suchissues.

Afourthissueconcernsthelimitedinputofcommunity
knowledge. In Durban and KalyanDombivili, councilors
providelocal-levelknowledgedirectlytolocalgovernment,
whereas(middle-class)residentsmainlyprovidefeedback
throughgrievancesystems(Martinezetal2011).InDurban,
inputfrompoorercommunitiesislimitedduetoprocedures
followedinpublicparticipationprocesses,whichexclude
thosewithoutaccesstopublicmedia.Knowledgefromthe
communitiesisfedintomunicipalprocessesbycouncilors,
and vice versa. When such Ward Committees became
‘dysfunctional’,thesystembecamevulnerable.Currently,
theDurbanWardCommitteesystemisbeingre-generated,
whichwill increase the democratic nature of the public
participationprocessasallcommunitiesarerepresented.
Incontrast, indefiningthe ‘urbanedge’ forCapeTown’s
Spatial Development Framework, therewas an intense
processofnegotiationwith thebusinesssector to reach
agreement on the development line. Direct input of
communityinformation,suchaspropertytaxinformation
and grievances, shows a bias in favor ofmiddle-income
groups with a readiness to contact municipal officers
directly.

In grievance systems, residents’ knowledge is
incorporated in specific ways. In Kalyan Dombivili and
Chennai,internetconnectionsarenotpervasiveenoughfor
it to serveasgeneralplatform for feedback,andmobile
phonesareusedasplatform.

A fifth issue is whether GIS provides ‘objective
knowledge’ for decision-making (i.e. valid and reliable
knowledge). InDurban,theInfrastructureUnitpromotes
GISasan‘objective’formofknowledgeallowingfacilities
locatingandprioritizingserviceprovisionfreefrompolitical
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influencing. However, assumptions about the validity of
such databases need to be checked in practice. This
concernsthevalidityofindicatorsusedtoreflecttheissues
concerned,thereliabilityandaccuracyofthedatainput,
andtheregularmaintenanceofsuchdatainputs,sothat
they reflectactual situations. In India,eligibility for food
subsidiesisdeterminedbyhouseholds’‘belowpovertyline
(bpl)’status,whichisbothdeterminedbypoliticalaccess
as well as income levels. Therefore, databases on bpl
households reflect a set ofmixed criteria,making such
databasesinvalidforpovertymapping.

4.3. Implications for the future: 
using (participatory) spatial 
knowledge management 
(SKM) for urban development

In this last sectionwe comeback to themain question
raisedinourpaperconcerninghowknowledgemanagement
(KM)within urban governance is being transformed by
digitizationandspatializationthroughtheuseof ICTand
geographic informationsystems(GIS)and itseffects.KM
systems consist of several dimensions: 1) thediscourses
arounddigitizedKMandtypesofinformation/knowledge
acknowledged/denied;2)thenetworksofactorsproducing
socio-spatialknowledge;3)embeddingofKMindecision-
making processes; and 4) the effects of KM on work
practicesandoutcomes.

ICT-GIS based knowledgemanagementweremultiple
andvariedbycity,organizationsandtheirmandates.The
discoursesconcernedfourissues:strategicurbanplanning
andintegratedlanduseplanning;determininggeographic
boundaries in urban development; streamlining work
processesoflocalgovernments,andmappingpovertyand
needs assessments. This suggests that in the South, the
mainrationaleofusingdigitizedandspatializedknowledge
is focusedon gaining a firmer control of complex urban
development processes, by establishing non-contestable
boundaries,andexpandingurbanand landuseplanning
databases. This focus is strategic for future economic
growth, but also provides inputs for prioritizing
improvementsinbasicservicesandreducinginequalities.
Importantly,knowledgemanagementwasgearedtowards
increasing government competences in tax collection,
reducing corrupt work practices, and improving
managementinformationsystems.

Theactorsproducingknowledgerecognizedgenerallyin
urban planning and management mainly government
working with the private sector. Initiatives come from

national as well as local and regional initiatives. The
strongest networks in developing ICT-GIS initiatives are
foundbetweenlocalgovernmentsandtheprivatesector.
However, the greater technical expertise of the private
sectormeans that their powerover local government is
strong and likely to grow as the ‘smart city’ discourse
requires technical expertise outside local government
competencies. Linkswith knowledge institutes and civil
societyorganisationsindevelopingknowledgemanagement
areweaker.

The main areas in which ICT-GIS based knowledge
managementwasintroduced,concernstrategicplanning,
taxassessmentandcollection,andlocatingfacilities.Some
initiatives were also found for greater interaction with
urban residents; increasing access to information on
administrative processes through websites, but also
throughgrievancefeedbacksystems.However,thesewere
used mainly by middle-class residents. Low-income
residents still access the state through political
representatives. Generally, low-income urban residents
remained excluded from the ICT-GIS based knowledge
managementprocesses,boththroughlackofcompetencies
aswellasthroughlackofconfidenceintheeffectiveness
ofsuchprocedurestoworkeffectively.

Generally, spatial knowledge platforms andmapping
products are strongly dominated by experts, using and
producingcodifiedandtechnicalinformationproducts.This
informationispositionedasobjective,butisoccasionally
contested. Several exampleswere also found in the city
casestudiesofcivilsocietyinitiativestobuildICT-GIS-based
knowledgeplatformsanddatabases(seePfefferetal.2012;
Albert in preparation). In addition, more deliberative
processes inLimaarebeingstudied (MirandaandBaud,
forthcoming),whichshowthatwhen‘spaces’arecreated
formore interactive processes these can contribute to
mutualknowledgebuildingtosomeextent.Alsotheregular
interaction inDurbanbetweencitizen initiativesandcity
experts leads to exchanges of information and mutual
knowledge,specificallyinthewaterandsanitationsector.
Finally,fieldstudiesamonglocalcommunitiesareeliciting
how residents utilize community-based knowledge for
buildinguplivelihoods(Alberts,inpreparation;thesesby
vanTurenhoutandUitterhoeve).

Knowledge exchange remains a difficult issue. Even
within government, knowledge does not travel well
between departments and different scale levels of
government. Knowledge sharing is scarce, and in some
contextsthereisanactiveresistancetodigitizinginternal
databases for fear greater transparency and controlwill
reveal incompetence and corruption. However, some
initiativesarebeingundertakeninthisarea.Feedbackfrom
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residents is usually limited and confined within strict
guidelines.However,counter-mappingissueselsewhereis
openingupthroughNGOs(e.g.Cheqeado.cominArgentina,
UshahidiinAfrica;TrasnparentChennaiinChennai).

The main conclusion is that building ICT-GIS based
knowledgemanagement configurations is very uneven,
acrosscities,sectors,andcountries.Althoughavarietyof

rationalesfordoingsoexist,relatedbothtothediscourses
on urban growth, effective urban management and
reducinginequalities,agreatdealofeffortisstillneeded
to implement ICT-GISspatiakknowledgemanagement in
such away that they include a variety of knowledges –
includingfromcitizens–effectivelyintourbanplanningand
managementinmanycitiesinemergingeconomies.

Inthischapter,weturntothequestionofhowcitieshave
developedspatialknowledgemanagementconfigurations,
andhowtheirnational contextaffects theopportunities
thatcitieshavetoutilizespatialknowledgemanagement
intheiractivities.Theanalysisisdoneatthelevelofthecity
spatialknowledgemanagementconfiguration(SKMC),i.e.
the actor coalitions and networks rather than individual
organizationalactors.

5.1. SKMC per city

5.1.1. Cape Town, South Africa

Introduction

LikeallcitiesinSouthAfrica,themunicipalityofCapeTown
post1994wasfacedwiththemajorchallengeofspatially
re-integrating the city to address racial inequalities and
povertycreatedbyapartheid.Beforeanysubstantialpolicy
change could take place, administrative, political and
spatialunitshadtobebroughttogether.Intermsofspatial
amalgamation, a conglomeration of differentmunicipal
authorities and Black Local Authorities (also known as
townships) had to be consolidated into one unified
metropolitanauthority.Startingoutwith61local,racially
segregatedentitieswithdifferent functionsand levelsof
politicalauthority–“devoidofdemocraticlegitimacy”–the
transitionallocalgovernmentforuminCapeTownagreed
toreducethisnumberto39(Jaglin,2004:233).Afterthe
first municipal elections in 1996, a second phase of
restructuring took place reducing this number to six
municipalitiesundertheauthorityoftheCapeMetropolitan
Council,theso-called‘6+1structure’.

The IntegratedDevelopment Plan (IDP) is the City of
Cape Town’s principal strategic five-year plan, informing
planning, budgeting and development in the city, and
henceallofitsotherstrategies(CityofCapeTown,2013).
The IDP is alignedwith the outcomes and objectives of
national government and the Western Cape provincial
government, specifically theNational Development Plan
(2012)andtheFutureCape2040processwhichhasnow
evolvedintoOneCape2040.InitiallytheFutureCape2040
processwas conceived to develop a 30 year vision and
brandfortheWesternCapeProvince(CityofCapeTown,
2012b). This process was managed through the newly
formed Economic Development Partnership (EDP)28
appointedbytheWesternCapegovernment.

AtthesametimetheCityofCapeTowninitiateditsown
long termCityDevelopment Strategy (CDS), called Cape
Town2040.LiketheFutureCape2040project,theCDSwas
envisaged to encompass a long-term 30 year collective
vision,goalsandinterventionsforthecityofCapeTown.
Thesetwoprocesseshavenowbeenconsolidatedintoone
combined long-term strategy for the city and province,

28 The Economic Development Partnership (EDP) is an 
independent non-profit company accountable to its 
members to drive a partnership-building process in the 
Western Cape. It seeks to empower local and regional 
government, the private and non-profit sectors, and 
communities with the opportunity to work together to 
improve the local and regional (and hence, the national) 
economy. It focuses on enhancing competitiveness, 
increasing sustainable growth and ensuring that growth 
is inclusive’ (Western Cape Economic Development 
Partnership, 2013a). The EDP currently has over 130 
member organisations representing a wide spectrum of 
economic and development interests in the region. 

Varieties of Urban Spatial Knowledge 
Management Configurations; Comparing City 
Configurations and Their Links to Other Domains
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renamed as OneCape 2040 (Western Cape Economic
DevelopmentPartnership,2013),andmanagedbytheEDP
fortheWesternCapeGovernment,andtheCityofCape
Town. Two important observations can be drawn from
thesedevelopments:firstly,theclosealignmentbetween
local and provincial governmentwhichwould not have
been possible politically a few years ago; secondly, the
appointment of the EDP to undertake this process
represents thegrowingpowerofexternaleconomicand
development interests in public strategy formation, less
likelyinanANCcontext.

GIStechnologyhasbeeninuseinSouthAfricasincethe
late1980s.However,itwasonlysincethe1996censusthat
boththespatialandtabulardataweredistributedindigital
form.TheCTMunicipalitycapturedtheorthophotographs
digitally for Cape Town in the same year and thus the
census could be mapped spatially. The Khayelitsha/
Mitchell’sPlain2000Surveyisanexampleofearlyresearch
undertakenby academicsusingGIS inCapeTown. Since
then,theCTMunicipalityhasdevelopedanextensiveICT-
GISsystemthroughwhicharangeofdifferentspatialand
infrastructureplansareprocessedandhoused.Itscentral
InformationSystemsandTechnologyserviceishousedin
CorporateServices,whileseparateGISsystemsexistwithin
a range of departments to cater for their specific data
needs. The city’s recent decision (City of Cape Town,
26/10/2012) to roll out broadband infrastructure
throughout themetropolitan areawill not only improve
businesscommunicationinthecitybutwillalsofacilitate
highspeeddatacommunicationstomunicipalfacilities.

While the Municipality is responsible for updating,
reviewingandmakingitsplansaccessibletogovernment
andthepublic,itreliesheavilyonconsultantsinpreparing
plans and related policies. Cape Town has a strong
environmental lobby and environmental NGOs and
consultantsareactiveinusingGISasconsultantsoradvisors
totheMunicipality.WesternCapeprovincialdepartments
alsohaveGIScapabilities,inparticulartheDepartmentof
Environmental Affairs and Development Planning. The
UniversityofCapeTown, through theAfricanCentre for
Cities (ACC) and other departments, is actively engaged
withtheMunicipalityandcontributesinformationanddata
formunicipaldecision-making.

The next section presents an outline of the main
discoursesandusesofGIS;theactors involved;andfour
ICT-GISproductsdevelopedandemployedbytheCityof
Cape Town to guide development decision-making: the
Cape Town Spatial Development Framework (SDF); the
UrbanEdge;theCoastalEdge;andtheCostSurfaceModel.
ThemainfocusistheSDFdevelopedbytheSpatialPlanning
andUrbanDesignDepartmentandfinalisedin2012,after

anextensiveformalprocessofpublicparticipationincluding
stakeholdersfromgovernment,businessandcivilsociety.
TheUrbanEdgeandCoastalEdgearekeyelementsofthe
SDF, but are discussed individually to unpack how they
weredevelopedasdefining spatial conceptsdominating
thecity’sspatialdevelopmentlandscape.Ofinterestishow
environmental and coastal planning is integratedmuch
more strongly into the SDF and the Cape Town’s other
spatialplans,comparedwitheThekwiniMunicipality.

Discourses and rationales for introducing 
ICT-GIS-based KM in urban governance

In 2001, when the new municipality boundaries were
finalisedby theDemarcationBoard, sevenneighbouring
localauthoritieswereamalgamatedintotheCityofCape
Town.(SeeFig1)Theintentionofcreatingnewmunicipalities
using GIS was to integrate the former black andwhite
spaces of South Africa and consolidate and streamline
municipalservicesacrossthemetropolitanareas.Forthe
CityofCapeTown,withapopulationofapproximately3.2
million, thiswasamassivetask,asthenewmunicipality
had to integrate seven ‘stand-alone information
managementsystems’.Mostoftheseweretechnologically
out of date and held different sets of data in different
forms.Thegoalof thenewmunicipalitywas tocreatea
uniform system across the metropolitan municipality
throughtheadoptionofa‘smartcity’strategy,standardising
bothdataandtechnologyandindoingsobeabletoserve
the residentsof thecitybetter.Thisnewholistic system
would also allow the different departments to better
communicatewitheachother(Bauman,2008).

Priortothis,ICT-GISbasedknowledgemanagementin
CapeTownandthesurroundinglocalauthoritieshadbeen
built up and institutionalised in their own separateGIS
systems as a function of the global development of
informationtechnologysincethelate1980s.

For policymakers, ICT-GIS is used to collect revenue,
carryoutstrategicplanning(visioning);maintainmunicipal
boundaries; increase theeffectivenessof theknowledge
base for urban development decision-making; and the
forwardplanninganddeliveryof infrastructure,housing,
services(specificallywaterandsanitation),andfacilities–
the delivery of physical infrastructure being the most
importantICT-GISuse.

With the creation of the new City of Cape Town
boundaries in 2001, the newmetropolitanmunicipality
soughttostreamlinethebillingsystemsofthemunicipality
and so an ‘Enterprise Resource Planning’ (ERP) was
designed for standardized revenue collection across the
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new city spaces. Thereafter, an enterprise GIS was
implementedbasedonEsri’sArcGISplatform,includingthe
property geodatabase, theWater Services geodatabase,
and the Planning and Valuations geodatabase with
standardiseddatacapturingprotocols.

TheICT-GISsystemhasthereforeprovidedafoundational
roleintheexcellentfinancialmanagementofthecityby
providinganefficienttoolformanaginglandparcelsinthe
cityandcollectingrates,andinspatialallocationofbudgets
inthecitytoaddresstheneedsapparentatthewardlevel
throughoutthecity.Withthemunicipality’simplementation
ofSAP technology forbusinessespurposesandwith the
integration of this technology andGIS, the City of Cape
Town linked its business information and asset location
data and attribute data (e.g. pipes, sewage treatment
plantsetc.).Themunicipality isnowcapableof:working

outthemaintenancecostsofincidentssuchasburstpipes,
leaks etc.; determinewater consumption patterns; and
calculatethelifespanofvariousassets;andconsequently,
be able to budget for infrastructure maintenance and
redundancy.Apartfromthisroleinassetmanagement,the
integrationoftheSAPandGIStechnologyisalsousedfor
customerrelationsmanagement(Baumann,2008).

With the production of the Spatial Development
FrameworksandPlansofthepost-apartheidcitysince2002,
thefinalizationofthepost-apartheidmunicipalboundaries
andtheintroductionoftheIntegratedDevelopmentPlan
(IDP) (advocating the twin imperativesof facilitatingpro-
poorandpro-growthurbandevelopment),theimportance
ofspatialdiscoursehasdeclinedasthedominantdiscourse
of strategic planning processes, and the concept of
integrationhasemergedmorestrongly,aspromotedinthe

Figure 1:  CapeTownMetropolitanMunicipalitywithinsetshowinglocationintheprovinceoftheWesternCape.
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IntegratedDevelopmentPlan.However,theimportanceof
spatial knowledge and spatial tools are increasing as a
meansofdeliveringonthemandatesoftheIDPinaddressing
pro-poorissues.Landusezoningisstillanimportanttoolto
plan for future city growth and the city has employed
consultantstohelpthemwiththisdetailedwork.

Harrisonetal(2009)proposethatthespatialdiscourse
developedbyUCTacademics,consistingofnodes,corridors
andurbanedgesrelatedtotheproductionofacompactcity
hascontinuedtodominateplanninginpost-apartheidSouth
Africancities.Thisdiscourseshiftedinthe1990stoinclude
the influenceof the neoliberal discourse of competitive,
managed‘entrepreneurial’citiesthroughtheimplementation
oftheGEARpolicyin1996inSouthAfrica.Heretheinfluence
of themarket in determining the spatial formbegan to
emergeandcompetewiththevisionofthecompactcity.

Sharinginformationanddatawiththepublicisanother
functionofGIS inCapeTown.Thecityhasdevelopedan
interactivemapwhereby the public can search for data
relatedtotheirwards29;censusdata;aswellasmanycity
reports, e.g. Study on The Social Profile of Residents of 
Three Selected Informal Settlements in Cape Town.In2003,
a Contact Centre was established to deal with queries
relatedtofollowingcoreservices:rates,electricity,sewage,
waterandrefuseremoval.

Knowledge management in urban 
planning: actors and networks

Themain actors involved in knowledgemanagement in
urbanplanningaretheCityofCapeTownMunicipalityand
the consultants they commission to produce plans and
maps. The StrategicDevelopment Information (SDI) and
GeographicInformationSystem(GIS)Departmentprovide
thedataneededtomakesdecisionswithregardtoCape
Town’srangeofdevelopmentneeds(www.capetown.gov.
za).ThegoaloftheStrategicDevelopmentInformationand
GISDepartmentisstatedasfollows:“tostrengthentheuse
ofinformationandknowledgeincontributingtothefuture
developmentofCapeTown.Weaimtoachievethisthrough:

• Developing systems and processes to promote the
sharing of information and knowledge across the
organisation.

• Sharinginnovativeandbestpractices.
• Conducting research, relevant analysis and

interpretationofinformation”.

29 https://www.capetown.gov.za/en/stats/Pages/
CityMapViewerMain.aspx

The city’s website indicates that there are four
branches in this department: Strategic Information;
CorporateGIS:InformationandKnowledgeStrategyand
KnowledgeResourcesandSupport.StrategicInformation
providesinformation,surveysandpolicysupportforthe
entirecity’surbandevelopmentwork.Forthisitcompiles
demographic and socio-economicdata. TheCorporate
Branch has the important task of both providing,
managingandco-ordinatingspatialinformationforthe
city, including property related information30. Within
Corporate GIS the Geomatics section provides and
managesdatarelatedtothesurveydataforproperties;
aerial photography; satellite imagery; GPS surveys for
engineering, topological maps; digital terrainmodels
andlanduseactivitydataforcommercialandindustrial
properties31.Spatialdataisalsoavailabletothepublic
who can purchase hard copy and electronic data of
variouskinds.

The development of the city strategywith regard to
informationandknowledgeisthetaskoftheInformation
andKnowledgeStrategyBranch,whilethefourthbranch,
KnowledgeResourcesandSupportmanagesaKnowledge
ResourceCentretoencourageandenableaneasyaccess
tospatialinformationinthecity.

Different departments within the city also serve as
leadingactorsintheuseofICT-GISanddevelopinnovative
methodstocontributetourbandevelopment.TheWater
ServicesdepartmentusesthestandardisedGISplatformto
‘collect,analyse,andmodelspatialdatatooptimizewater
conservationanddemandstrategies’(Bauman,2008)inthe
contextofCapeTown’slimitedwaterresourcesandafast
growingpopulation.Spatialknowledgehasplayedacritical
roleonthepost-apartheidcontextoftransformationwhere
themunicipalityplaystheroleofthedevelopmentalstate.
TheMunicipality has a verywell developedGIS system
whichisbeingusedincreasingly.

Consultantsplayanimportantroleinundertakingwork
for various departments. They are commissioned to
undertake analysis of the municipal databases, adding
valuetotheproducts.AlargeandgrowingnumberofGIS
professionals arealsoemployedwithin theMunicipality.
ThecityalsohasalinkwithUCTthroughtheAfricanCentre
forCities‘Citylab’researchprojectwhichaimsto:

• Bring together researchers andpractitioners in the
City of Cape Town from different disciplines and
professions

30 https://www.capetown.gov.za/en/stats/Pages/default.aspx

31 https://www.capetown.gov.za/en/stats/Pages/default.aspx
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• Learn frompractice and dissemination knowledge
thatwillbuildsustainablehumansettlements32.

Spatialknowledgeinthecityismainlyproducedinthe
form of maps and associated reports, e.g. Spatial
Development Plans, poverty maps, facility and service
maps.Infrastructureunitshaveallthemaininfrastructural
assets of the city captured in the GIS. The GIS is also
extremelyimportantinmanagingpropertyownershipvia
thecadastralmapslinkedtothevaluationrollasacritical
toolinmanagingandcollectingratesinthecity–themost
importantsourceofincome.

Thus the ICT-GIS based knowledge system for
developmentdecision-makingisaverypowerfultoolinthe
Municipalityandhascontributedtothesuccessfuldelivery
of housing and services and achieving the goals of
redistributionandfinancialstability.

Knowledge building, use and contestation

Since the introduction of ICT-GIS based knowledge
managementintheMunicipalityintheearly1990s,there
hasbeenasteadyincreaseintheuseofthesesystems,with
allunits,particularlythetechnicaldeliveryunitsinthecity,
using these tools. Although all data is now managed
centrally, individual departments have their own GIS
systems.Oneofthemainbodiesofknowledgeproduced
viaGISisthemunicipality’shierarchyofplans,includingthe
city-wideSpatialDevelopmentFramework(SDF).Thisand
theUrbanEdgeandCoastalEdgeasspatialplanningtools
arediscussedbelow.Mostoftheseplansaretheoutcome
of predominantly technical rather than participatory
processes, although the latter is being upgraded. This is
followedbyadiscussionoftwomodelswhichareusedto
locateinfrastructureandservicesinthecity.

The Cape Town Spatial Development 
Framework

TheCapeTownSpatialDevelopmentFramework(SDF)isa
key component of the Municipality’s Integrated
DevelopmentPlan that setsout the long term (20 year)
desired spatial form and structure of the Cape Town
metropolitan area. The SDF report describes the overall
intentionoftheSDFasfollows:

“to guide andmanage urban growth, and to balance
competinglandusedemands,byputtinginplacealong-

32 http://www.africancentreforcities.net/programme/
citylab/

term,logicaldevelopmentpaththatwillshapethespatial
formandstructureofCapeTown.Inthecontextofclimate
change and resource depletion, including finite oil
resources,thefuturegrowthpathneedstounderlinethe
importance of sustainable future growth” (City of Cape
Town,2012a:8).

TheSDFheadsupthecity’shierarchyofplans,consisting
oftheSDF(20yeartimeframe),eightSpatialDevelopment
Plans(10yeartimeframe),LocalSpatialPlans,strategyand
policydocumentsanddevelopmentguidelines(seeTable
1).TheSDFwentthrougharigorouspublicprocesswith
threeroundsofpublicparticipationoverafouryearperiod
from2007-2011,andwasapprovedbytheMunicipalityand
theWesternCapeProvincialGovernmentinMay2012.The
custodiananddriveroftheSDFandtheeightdistrictSpatial
Development Plans is the city’s Department of Spatial
Planning and Urban Design, under the Directorate of
Economic,EnvironmentalandSpatialPlanning,withinputs
from other departments including the Environmental
ResourceManagement. The Spatial Development (Table
5.1.1:TheCityofCapeTown’shierarchyofplans)

The development of the Cape Town SDF has been a
lengthyandcomplexprocess.Figure2fromtheSDFreport
(CityofCapeTown,2012a)showstheshiftfromacomplex
andmessyplanning terrainprior to thecreationof the
Unicity to thehierarchyof plans produced in thepost-
2000phase.Inthe1990s,along-termspatialplancalled
theMetropolitanSpatialDevelopmentFramework(MSDF)
wasdevelopedtoreplacetheapartheid-eraGuidePlans
and to guide the growth of metropolitan Cape Town.
However, theMSDF remained in draft formdue to the
hiatus in municipal strategic planning during the
challengingperiodofthelate1990sand2000srelatingto
the transition to the Unicity municipal government
structure. In 2001, an interim redraft of theMSDFwas
adoptedascitypolicy.In2005,theMunicipalityreviewed
the previous MSDF and other metropolitan planning
initiatives andbegan to do the strategic planningwork
thatwouldleadtothedevelopmentofanewSDF,finally
adoptedin2012.

Itisworthreflectinghereforamomentonsomeofthe
keyelementsoftheMSDF,theprecursortothe2012SDF.
Asastructureplan,theMSDFwasmeanttobeaconceptual
plan,showingwhereinvestmentshouldtakeplace,rather
than being merely a map of the city 20 years hence.
However,ithasbeencriticisedforbeingamap,ratherthan
aplan,withno toolsorprocesses to achieve the future
vision(TurokandWatson,2001).Figure3showstheMSDF
inhanddrawnmapformwhichwasproducedpriortothe
useofGISforspatialplanninginthecity.

33 https://www.capetown.gov.za/en/sdf/Pages/default.
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Spatial plan / 
policy

Purpose What it is replacing or 
adding to

Who approves Legislation or policy 
that guides approval

CTSDF Long-term(20+years)
citywidespatial
structuringelements
andplans,and
overarchingpolicy
framework.

GuidePlans,
MetropolitanSpatial
Development
Frameworkand
subregionalplans
approvedintermsof
section4(6)ofLUPO.

PGWC
Council

MSA
LUPO(section4(6))
NHRA
WorldHeritageAct

DistrictSDP Medium-term(10+
years)district-level
spatialdevelopment
planswhichindicate
proposedlandusedin
newdevelopment
areas,urban
restructuringand
upgradeinterventions.

Districtandlocal
structureplans
approvedintermsof
section4(6)and4(10)
ofLUPO.

Council LUPO(section4(10))-
provisiononthe
lapsingofstructure
plansafteraspecified
timeframe;
NHRA,
WorldHeritageAct

City’ssystemof
delegation

LocalSpatial
Plans

DetailedSDFrelated
to,forexample,the
managementofland
users,anddetailed
local-levelplanning
suchasdensityplan

Districtandlocal
structureplans
approvedintermsof
section4(6)and4(10)
ofLUPO.

Council LUPO(section4(10))

City’ssystemof
delegation

NHRA

Strategy/policy
documents

Detailedissue/land
usespecificpolicy
parametersthat
shoulddetermineland
usedecisions,suchas
densification,urban
edge,guesthouseand
bed-and-breakfast
(B&R)policy.

Willreplaceor
complementexisting
policies.

Economic,
Environmentand
SpatialPlanning
PortfolioCommittee
(EESPCO)and/or
Council

City’ssystemof
delegation

Development
guidelines

Detailedguidelines
thatshouldinform
landusedecisions,
suchasfireprotection
guidelinesandurban
designguidelines(for
exampletallbuildings
guidelines).

Willreplaceor
complementexisting
policies.

EESPO(ifitdoesnot
effectothersectors)

Council,ifother
sectorsareaffected

City’ssystemof
delegation

Table 5.1.1: FrameworkpageontheMunicipality’swebsite33providesaninterfacewiththepublicwheretheSDF,
DistrictSDPsandLocalPlanscanbedownloaded.

33 https://www.capetown.gov.za/en/sdf/Pages/default.aspx

Source:  City of Cape Town, 2012a: 11
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Figure 5.1.2:ReformingtheCapeTownspatialplanninglandscape

Figure 5.1.3:TheMetropolitanSpatialDevelopmentFramework.

Source:  City of Cape Town, 2012a

Source:  Turok and  
Watson, 2001:131
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Inthepost-1994period,therewasashifttothe‘compact
city’approachwithamoreintegratedstrategicapproach.
Progressive planning professionals in SouthAfricawere
searchingforanalternativetotheraciallybasedapartheid
planningandadoptedthisapproachpopularinplanningin
thelate1980s.Thenewpost-apartheidspatialmodelwas
basedon thespatial conceptsof ‘NewUrbanism’,which
structuredthe1996MSDF,namely:

• Corridors(publictransportbased);
• Theurbanedgetocontainsprawl,encouragehigher

densitiesandpromoteacompactcity;

• New nodes to supply areas with no services and
commercialactivities;

• Openspacesystems;

• Pedestrianisedmovementsystems;

• Mixedlanduse;and

• Spatial integration which was opposite to the
segregatedapartheidcity.

Thesespatial conceptsput forward in theMSDFhave
retained their value and continue to be reflected in the
current2012SDF.

The SDF development process

In2006,theCityembarkedonaprocessofdevelopinga
newCapeTownSDF.ThefirststepwasFuture Cape Town,
an internal document with proposals concerning the
strategicdirectionoftheSDF.AStrategicImpactAssessment
oftheenvironmentalandheritageimpactsoftheFuture 
Cape Townstrategyfollowed,togetherwiththeprocessto
developeightDistrictPlans,whichincludedEnvironmental
Management Frameworks (EMFs), for the City’s eight
planningdistricts.BoththeDistrictPlansandEMFswere
developedinGIS,andfedintothefinalSDFforthewhole
municipalarea.

TheMunicipality adopted a “rigorous and inclusive
publicengagementprocess”fordevelopingboththeSDF
and the District SDPs (City of Cape Town, 2012a:13).
Three extensive public participation phases were
conductedbetween2008and2012(CityofCapeTown
2011;Walkerinterview):

Phase1:ThelaunchoftheSDFprocessandestablishment
ofissuesandprinciples.BetweenFebruaryandApril2008,
twenty-sixSub-CouncilStakeholderWorkshops,acity-wide
workshopandworkshopswithsub-councilmemberswere
stagedinordertoengagewiththepublic(1299people).

Phase2:ThedraftSDFTechnicalReportwasadvertised
forpubliccomment.Discussionswereheldonthespatial
conceptsemployedwhichincludedthedraftdensification
and densification policies. The District SDPs were also
presentedatthisstage.TheProvincialGovernmentofthe
WesternCape reviewed thedraftplansandpoliciesand
confirmedthattheCitycouldproceedwiththethirdround
ofpublicparticipation.

Phase3:TheFinalDraftCapeTownSDFwassenttoall
sub-councilsinNovember2010whichelicited1763issue
specificwrittencomments(CityofCapeTown,2011).Itwas
thenpresentedatpublichearingsinJanuary2011todiscuss
how the comments raised from Phase 2 had been
incorporated and to give anopportunity for thepublic’s
final comments.Particularattentionwas focusedon the
proposedurbanedgeamendmentsandthecoastaledge
and densification strategies. The following public
participation mechanisms took place: 23 district level
workshops,22sub-councilbasedopendays,sixcity-wide
interest group workshops, a meeting with government
departmentsandstate-ownedenterprises,andsub-council
reportsandpresentations(1150people).

The intensivepublicparticipationprocessallowedthe
viewsandconcernsofthepublicandinterestgroups,such
astheBusinessForum,tobetakenintoconsiderationinthe
SDF.Therewasmuchnegotiationanddeliberationwiththe
BusinessForumbeforetheyacceptedtheUrbanEdgeasan
element in the SDF as this would have important
implicationsforfinancialinvestmentinthecity.However,
theyfinallyagreedand“realizedthatthiswasgoodforthe
city”(Walker,interview).Inthisway,layandprofessional
embedded knowledge from civil society could be
incorporated into the SDF as a municipal knowledge
product,approvedinMay2012.

AccordingtoWalker(interview)thedevelopmentofthe
SDF involved considerable challenges, hard work and
consultation. It was a lengthy discursive process that
resultedinseveralreviewsoftheSDFasitevolved,including
the commissioning of additional work to fill important
knowledgegaps.Forexample,in2010,whenthe4thdraft
oftheSDFhadbeencompleted,animportantexpertreview
was commissioned that raised the need for further
“systematicandcomprehensiveunderstanding”ofthecity’s
spaceeconomy.Otherconcernsincludedthedecentralisation
ofpublicandprivatedevelopment,whichischallengingthe
conceptoftheurbanedge,e.g.CenturyCity,northofthe
city,whichalsounderminesthenotionofcorridors;andthe
informalisationoftheeconomy(McGaffen,interview).This
requirement for additional research to inform the SDF
pointstoalackofgoodeconomicdataatasub-metropolitan
leveltoinformstrategicspatialplanning.
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Key SDF concepts

Severalelementsofthe‘urbandesignparadigm’,derived
fromtheconceptofNewUrbanism(edge,space,nodesand
corridors)andclearlyevidentinthe1996/2001MSDF,were
carriedoverintothe2012SDF.TheSDFcontinuestouse
the languageof ‘urban efficiency’ andhas inherited the
spatialgeometricgrid(landuse/nodes/corridors)whichhas
become entangled with the ‘transformation’ and ‘neo-
liberal economic development’ discourses. According to
Walker (interview), the production of the SDF has been
‘revolutionised’sincetheadventofGISintheearly2000s.
GIShasbeenusedto‘warp’thegridtofittherealitiesof
urban development in Cape Town. Due to the large
environmental lobby in the city, environment features
stronglyintheSDFasitisoneofCapeTown’smajorassets.

The SDF identifies the following key interrelated
structuringelementsthat“havebeendevelopedtoprovide
overalldirectiontothefuturespatialform,structureand
developmentofthecity”(CityofCapeTown,2012a:29-36):

• Resilienceandadaptability
• Acitywithinaregion
• Naturalassets
• Amulti-directionalaccessibilitygrid

• Areasoflanduseintensification
• Urbangrowthmanagementinformants–

developmentedges

• Destinationplaces.
The SDF encourages land use intensification on and

adjacenttotheaccessibilitygrid,particularlytheprimary
accessibility grid (corridors and routes), to establish
thresholds for sustainable, cost-effective, efficient public
transportandtogenerateaccessibleeconomicopportunities.
Landuseintensificationcantakeavarietyofspatialforms,
includingdevelopmentcorridors,stripdevelopment,urban
nodesandcivicprecincts(CityofCapeTown,2012a).Allof
thisismappedandassessedthroughGIS.

TwoofthemostimportantelementsoftheSDFarethe
developmentedges,theUrbanEdgeandtheCoastalEdge.
The development edges serve to promote land use
intensification through containing urban growth within
defined areas, as well as protecting environmental
resources.

TheUrbanEdgeisdefinedas“amedium-tolong-term
edgeline,wherethelinehasbeendemarcatedinsucha
position as to phase urban growth appropriately or to
protectnaturalresources”(CityofCapeTown,2012a:35).

TheSDFrequiresthatmedium-termgrowth(10–15years)
shouldbeprioritisedwithintheUrbanEdge,whileinthe
longer term (15–50years); theMunicipalitywillneed to
adjust theUrbanEdge linebasedon the agreedgrowth
direction of the city. The Coastal Edge is defined as “a
demarcatedareaaroundthecoastinsuchapositionasto
limit urban development, mainly to protect coastal
resourcesandavoidhazardsandfinancialriskspertaining
toareasatriskofflooding”(Colenbranderetal,2012:page
number).Thefollowingsectionprovidesfurtherdetailon
howthesespatialconceptsweredeveloped.

The Urban Edge

The Urban Edge is defined by Table Mountain, the
MetropolitanOpenSpaceSystemandthenorthernouter
edge(refertoredlineinFigure5.1.4)whereitservesto
containurbansprawlandprotectagriculturalandecological
resources. In accordance with Lefebvre’s notion of
representationalspace,theUrbanEdgeisaverypowerful
element of abstract spacewhich directly influences the
‘everyday spaces’ of Cape Town residents (seeWatson,
2002: 112). It is a much contested tool as it prevents
investmentinurbandevelopmentatthenorthernperiphery
ofthecity;wherethereispoliticalpressuretoexpand.

TheUrbanEdgeisdirectlylinkedtotheMunicipality’s
DensificationPolicy,approvedin2012whichrespondsto
theCity’sgoal tocreateasustainable,compactcity.The
Policy promotes densification because it reduces the
consumption of valuable/non-renewable resources, e.g.
agricultural land, non-renewable fuels, and valuable
biodiversityareas;and it supports thedevelopmentofa
viablepublictransportsystemduetohigherdensitiesand
increasedpopulationthresholds.

TheDensificationPolicypresentsalternatives through
whichdensificationcanbeachieved,whichwillinfluence
theformurbandevelopmenttakeswithintheUrbanEdge.
The City of Cape Town aims to improve residential
densification per hectare through a densification
programmethat includestheidentificationofpublicand
private land within the urban edge, planning the
developmentofinfillhousing,andidentifyingopportunities
forthedensificationofurbancorridorsandnodes.Allof
theseactivitieswilluseGISanalysis.

The Coastal Edge

TheotherimportantdevelopmentedgeusedintheSDF
is the Coastal Edge, delineated by the Municipality’s
EnvironmentalResourceManagementDepartmentusing

34 https://www.capetown.gov.za/en/sdf/
PublishingImages/Maps_2012/Areas_Potentially_Suited_
to_Urban_Dev.jpg
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Figure 5.1.4:DevelopmentareasboundbytheUrbanEdgeandtheCoastalEdge34

Source:  City of Cape  Town, 2013: website:  
https://www.capetown.gov.za/en/sdf/Pages/Download%20maps.aspx)

34 https://www.capetown.gov.za/en/sdf/PublishingImages/Maps_2012/Areas_Potentially_Suited_to_Urban_Dev.jpg
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its Environmental InformationSystem (EIS) and then fed
intotheSDFprocess.TheEISprovidesspatialenvironmental
informationindigital,graphicalformatusingGIS.Essentially,
GISisusedasatoolformanagingcoastalriskinlocations
where there is either inappropriate development in the
coastalzoneorwheretherearevulnerablelocations.The
GISisusedtodefinethe‘coastalprotectionzone’,andinso
doingidentifythe‘riskspace’.Theidentificationofthe‘risk
spaces’aroundthecoasthasbecomeincreasinglyimportant
duetopotentialimpactsonurbancoastaldevelopmentas
aresultofclimatechange.

TheNational EnvironmentalManagement Act (1998)
andtheIntegratedCoastalManagementAct(2008)require
thatcoastaldevelopmentsetbacklinesaredeterminedin
allmunicipalities. The Cape TownMunicipality began a
processofdelineatingthecoastalset-backlinein2007,and
is“leadingtheway”insettingthislineintheWesternCape.
Thisdelineationapproachintendedtoachievefiveprimary
objectives: “a) promote access to the coast; b) promote
increased degrees of integrated coastal management
withintheCity;c)reducerisktotheCity;d)ensurethatthe
socio-economicopportunitiesthecoastcurrentlyprovides
areretainedandenhancedinperpetuity;ande)ensurethe
conservationofremainingfunctionalcoastalecosystems”
(CityofCapeTown,2012c:6).

Inordertobeabletodelineatethecoastalset-backline
(otherwisereferredtoastheCoastalEdgeintheSDF),the
CitycompletedanintensiveSea-LevelRiseRiskAssessment
(SLRRA) in 2009. This was part of a series of research
projectsconductedbyaClimate Change Think Tanksetup
inCapeTownasaforumofexchangeandlearningbetween
40 academics, practitioners, politicians and civil society
members. All these projects involve the use of GIS in
predicting vulnerable areas along the coastline under
differentcircumstancesanddrawingthecoastaledgeasa
managementtool.

TheMunicipality adopted a combinationof biological
andsocio-institutionalapproachesinordertodelineatethe
coastalset-backline,basedontheunderstandingthatthe
social,economicandenvironmentalcontextoftheset-back
linebe taken into consideration. In this regard theCape
TownapproachdepartedfromthatoftheWesternCape
ProvinceandtheOverbergDistrict,whoseset-back lines
werebasedmorenarrowlyonknowledgeaboutphysical
coastal processes. The City of Cape Town approachwas
based on a relational concept of space rather than the
physical concept of space, and embraced a ‘trans-
disciplinaryandbroadlyparticipatoryapproach’.Someof
the knowledge contained within this ‘softer’ approach
included:equitableaccesstothecoast;theaestheticsof
thecoast;andknowledgerelatedto‘senseofplace’.This

more ‘relational’ approach examines the “connections
between the social, economic and political dimensions”
(Colenbrander,2012c:198).

The Municipality’s delineation process resulted in a
coastalset-backline(CoastalEdgeintheSDF)whichisof
variabledistancefromthehighwatermarkandsuitslocal
conditions, and which by necessity, required the
participation and tacit knowledge of local people in the
delineation process. Figure 5.1.5. indicates the specific
delineationofthesetbackline(whichdelimitstheCoastal
ProtectionZone35)onthecoastofFalseBayindicatingthat
the set-back line is drawn close to the beach to allow
recreationaldevelopmentatacoastalnodetoservepeople
living inthe lowincomeareasoftheCapeFlats,suchas
Mitchell’sPlain.Thusthesocio-economicknowledgeused
herehasseriousimplicationsforurbandevelopment,and
coastalaccessandamenityforpoorerpeople.

Cost Surface Model

Another GIS–based tool used by the Cape Town
Municipality to direct development decision-making in
thecityistheCostSurfaceModel.Originallydeveloped
bytheCSIRfortheeThekwiniMunicipality(Durban),the
model is now used in both cities to guide decisions
relatingtothelocationoflow-costhousingdevelopments.
As part of National Housing Policy, low-income formal
housingissubsidisedandthustheMunicipalityonlypays
for the infrastructure costs of servicing housing
developments.TheCostSurfaceModelpredictsthecost
ofprovidingbulkservicestohousingprojectsbylocation
inordertoselecttheleastcostlylocations.Inthiswayit
promotesacompactcityasinfrastructureismuchmore
expensiveontheperiphery.Sincethemodelappliesto
thefullrangeofservices(seeFigure5.1.6),itprovidesfor
amore integrated decision-making process across the
linefunctionsofthemunicipality.

The CSIR developed the software package called
‘SpacePlanner’whichuses a set of algorithms topredict
costof selected locations. It isusedwithGIS toassist in
locatingthecheapestlocation.Thesoftwareisopenaccess36
andclaimsitcanbeusedforthefollowingpurposes:

• “Forwardplanning –providinganequitablebasisfor
allocation of land and capital budget resources
together with limited locational guidelines for

35 The Coastal Protection Zone is the area between the 
High Water Mark (HWM) and the coastal set-back line 
(Coastal Edge). 

36 http://spaceplanner.csir.co.za/
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distributing various types of facilities and public
spaces;

• Developmentcontrol – theyprovideguidanceonthe
numberoffacilitiesrequired,andtheirscaleandsite
requirements;

• Plan implementation – providing a yardstick to
measuresufficiencyorneedoffacilitiesonabroad
scale;

• Improvingqualityoflife – ensuringthatafullrange
offacilitiesandrecreationalspacesisaccessibleto
all communities, thus contributing significantly to
improving the quality of lives in communities”
(CSIR,ref).

Figure5.1.7showsamapofCapeTownproducedusing
the Cost Surface Model software showing the cost of
infrastructureprovisionacrossthemunicipalarea–darkred
beingthemostexpensivelocations,gradingtothelighter
pink which are the least expensive areas in which the
Municipalitymightinvestininfrastructure.

37 Combined services are sanitation, water, roads, storm water and electricity.

Spatial knowledge produced through 
citizen participation processes

There has been a relatively low level and unsystematic
approachtopublicparticipationinCapeTown,butin2009
a Public Participation Policy Unit were put in place to
increase engagement between the public and the state
(Ruche,2012).Furthermore,WardCouncilswereinitiated
in2007,providingopportunitiesfordeliberationbetween
citizensandstate.Thusuntilrelativelyrecently,therehas
been little feedback from civil society into the ICT-GIS
knowledge system. By contrast, however, this level of
engagementconstitutesasignificantlygreaterdegreethan
thatoccurringinDurban.

An annual calendarwas instituted in 2009 across all
departmentstologandsystematisepublicparticipationin
thecity,andtomonitortheprocesses(Ruche,2012).Since
then, Public Participation is mainly used as a financial
monitoring tool aligned to budgeting and planning
processes. Public Participationhasbeenused in the IDP
Revision processes since 2009,with the latter involving

Figure 5.1.5:BoundaryofCoastalProtectionZone,FalseBay,CapeTown

Source:  ...
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meetingsacrossthecity’s24sub-councilareasatwhichthe
city’sFive Pillars of Service Deliverywere presented for
feedback. The public rated their services and chose the
threemostimportantgoalsfortheirareasfromthe23Five 
Pillars of Service Delivery objects.

E-Governanceisplayinganincreasingroleinfeedingad-
hocinformationfromcivilsocietyintodatabases.TheCity
of Cape Town has a relatively advanced e-governance
system.Citizenscanpayaccountsonline,paytrafficfines,
andmakeanumberofqueriesregardingservices38.Inthis
wayresponsesfromtheeverydaylivesofcitizensinthecity
arecapturedintothesystem.

Conclusion

In conclusion,GISasa technical tool is verypowerful in
urbandevelopmentdecision-makinginCapeTownandhas

38 https://www.capetown.gov.za/en/Eservices/Pages/
default.aspx

“revolutionised planning”. GIS began to be used in the
1990sbut itwasonly in theearly 2000s that it became
extensivelyusedacrossthemunicipality,whenspatialdata
becameavailabletowhichtolinkcensusdata.Thedifferent
iterationsofCapeTown’shierarchyofplans,includingits
Spatial Development Framework and eight Spatial
DevelopmentPlans,haveallbeendevelopedusingGIS.The
importanceofthe‘developmentedges’intheSDFcannot
beunderestimatedas thesespatiallydelineated lineson
the map directly impact urban development decisions
withinthecity.LinkedtotheinclusionoftheUrbanEdgein
theSDF,theMunicipalityapprovedadensificationpolicyto
giveeffecttoincreasingdensitieswithintheurbanedge.
TheCityofCapeTownalsoincludedaCoastalEdgeinthe
SDFsteeringdecision-makingrelatedtodevelopmentalong
thecoastofthemunicipality(270km).Theseconceptsform
part of the ‘compact city’ discoursewhich is oneof the
dominantdiscoursesformanagingurbandevelopmentin
CapeTown,althoughtherealityonthegroundrevealsthat
thisvisionhasbeencontestedintheprocessbybusiness
communities, as well as strengthened by the local
knowledgeofcommunitiesaddedtothePlan.

Figure 5.1.6:Schematicdiagramtoshowthepredictedcostsofservicesperunitareaofthecity

Source:  ...
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Figure 5.1.7:CostSurfaceModelshowingcostofcombinedservices37perspatialunitinCapeTown

Source:  ...

37 Combined services are sanitation, water, roads, storm water and electricity.
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Itisalsoimportanttounderstandthattheintegrationof
theCity’sGISdatawiththeSAPbusinesssystemallowsthe
city to spatially understandand implementprocesses to
collectrevenueforthecity.

5.1.2. Durban, South Africa

Discourses and rationales for introducing 
ICT-GIS-based KM in urban governance; 
boundaries, work processes, mapping needs

ICT-GIS based knowledge management in eThekwini
Municipality,itsinstitutionalisation,uses,maindriversand
relatedactorsareafunctionoftheglobaldevelopmentof
information technology since the late 1980s and the
nationalandlocalsocio-economic-politicalcontextinwhich
ithasemerged.Spatialknowledgehasplayedacriticalrole
inthepost-apartheidcontextoftransformation.TheICT-
GISsystemservesasaknowledgebasetomakedevelopment
decisionsrelatingtospatialrestructuringofinfrastructure,
housingandservicedeliveryandstrategicplanning,aswell
asprovidinginformationtocitizens.EmbeddedintheIDP,
it plays a crucial role in the pro-poor strategies of the
Municipalityandthestrategicplanningofarestructured
post-1994city,characterisedbydeeplyentrenchedspatial
inequality.TheMunicipalityhasaverywelldevelopedGIS
system,whichisbeingusedincreasingly.

Thegoodrecordofservicedelivery in thecitycanbe
partlyattributedtotheuseofICT-GISbasedknowledge.It
has also provided a foundational role in the excellent
financialmanagementofthecitybyprovidinganefficient
toolformanaginglandparcelsinthecityandthecollection
ofpropertyrates,andininformingthespatialallocationof
citybudgetstoaddresstheneedsinwardsthroughoutthe
city.Althoughtherestillisalackofinstitutionalcapacityin
GISinthecity(Epstein,31/8/2012),systemsarebeingput
in place to increase the institutional capacity for spatial
knowledgecreationwithinspecificsectors.Thelocalstate
inSouthAfricaismandatedtoprovide‘developmentallocal
government’ and spatial knowledgeproductionplays an
increasingly important role in allowing eThekwini
Municipalitytomeetthismandate.

AftertheSpatialDevelopmentFrameworksandPlansof
thepost-apartheidcity,thefinalizationofthepost-apartheid
municipal boundaries, and the introduction of the
IntegratedDevelopmentPlan(IDP)(advocatingbothpro-
poorandpro-growthurbandevelopment),theimportance
of spatial discourse has declined in strategic planning
processes.However,theimportanceofspatialknowledge
andspatialtoolshasincreasedasameansofdeliveringon
themandatesoftheIDPinaddressingpro-poorissues.

The spatial discourse developed by UCT academics,
consistingofnodes,corridorsandurbanedgesisrelatedto
the idea of the ‘compact city’. This discourse dominates
planning inpost-apartheidSouthAfricancities, including
Durban.Thisdiscourseshiftedinthe1990stoincludethe
neoliberaldiscourseofcompetitive,managedcitiesthrough
theGEARpolicy.Luredbythepromiseofincomefromhigh
rates derived from large-scale developments, many
municipalities allowed such developments to go ahead,
irrespective of whether they conformed to local
developmentplansornot.Theroleofspatialdiscoursein
drivingdevelopmenthasbeendilutedsincetheearly2000s
withtheintroductionoftheIDPasthedominantplanning
toolandthediscourseof‘integration’.“Integrationisthe
leitmotifofpost-apartheidplanning…andisusedtorefer
to social integration, spatial integration, institutional
integration, policy coherence and the integration of
planningandothergovernanceprocesses”(Harrisonetal,
2009, 139). However, separate ICT-GIS systems in the
differentUnits of theMunicipality hasmilitated against
integratedplanningandservicedelivery.

ThemainuseofthemunicipalICT-GIS-basedknowledge
istoprovidestrategicinformationtopolicymakersaswell
ascitizens.Forpolicymakers,ICT-GISisusedforstrategic
planning (visioning);municipal boundarymaintenance;
increasing the effectiveness of the knowledge base for
urban development decision-making; and the forward
planninganddeliveryofinfrastructure,housing,services
and facilities, including interim services delivery–the
delivery of physical infrastructure being the most
importantuse.

Through needs assessments in the city Wards, the
priority areas and location of development projects are
mapped.FurtherGISanalysismakesitpossibleforbudget
allocationsfromlinedepartmentstobemapped,showing
thespatialallocationofthebudget.Thisprocessofneeds
assessmentandprovidingspatialknowledgefortargeting
areasofgreatestpovertyandneedareconcentratedinthe
Engineering,HousingandFrameworkPlanningunits.ICT-
GIS is viewed here an ‘objective’ knowledge base for
developmentdecision-making.

TheredrawingoftheeThekwinimunicipalboundaries
wascompletedin2002andincludedalargeportionofperi-
urban landunder communal tenure.Themunicipal area
increasedby931km2and36388households,andthe2002
budgetdidnotcovertheprovisionofservicestothenewly
incorporated, economically deprived peri-urban areas
(GirautandMaharaj,2002).Althoughundertakenbythe
MunicipalDemarcationBoard,thefinalboundarydecisions
werethentransferredto theeThekwiniMunicipalityand
used as its spatial limits. However, the use of GIS was
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criticised by the public for using nationally generated
statistical data as a basis for determining municipal
boundaries.CommunitiescomplainedthattheuseofGIS
was a ‘top-down approach’ unable to integrate local
conditionsintoitscalculationsandboundaries.Withinthe
boundaries,thecityhas103Wardsclusteredinto23zones.
Yearsofworkhavegone intodevelopingWardandZone
boundaries,andwhenZoneboundariesarechanged,much
ofthisworkisnegated.ThecouncillorsineachWardprovide
thepoliticalmechanismforfeedingtheneedsoftheWard
upward into thedevelopmentdecision-makingprocesses
throughnon-electoraldemocraticdecision-making.

TheZonesarethespatialunitsusedforanalysingcitizen
needs,byplanninginfrastructureandhousinginaccordance
withareasofgreatestneedandallocatingbudgetsmore
effectively.TheInfrastructureclusterisresponsibleforthe
spatialanalysisundertakentodeterminethegeographyof
needsandbacklogs.TheargumentisthattheZonesallow
localgovernmenttoplanatthesub-regional levelrather
thanhavingtodealwiththepoliticsattheWardlevel.The
Zones are currently the spatial unit throughwhich the
abolition of apartheid spatial planning, social backlogs,
economicprogrammes,employmentandpovertyreduction
arebeingtackled.Planningandbudgetinginthecityisnow
geared tomeeting the developmental priorities of each
Zone.This isundertakenbyaGISanalysisoftheneedin
eachZoneinrelationtothecurrentbudgetallocation.

The GIS analysis of population, service and socio-
economicdatahasenabledtheMunicipalitytoprovidea
graphicportrayalofdeprivationsexistinginthecity.Theuse
of ‘hard data’ provided by theGIS analysis reduces the
politicsassociatedwiththeallocationofthebudgetacross
the Municipality with its 103 Wards and 700 informal
settlements – “we like evidence-based planning”.
HistoricallytheEngineeringServiceshaveastrongerdata
base logic or approach than other municipal sectors.
However,itisbelievedthattheMunicipalitycannotdothe
planningproperlywithout‘localcommunityengagement’
andasocialcompactwiththecommunities.

Actors networks in spatial knowledge 
management for urban planning in Durban

Themainactornetworkinvolvedinknowledgemanagement
forurbanplanningistheeThekwiniMunicipalityandthe
consultants theycommission.TheMunicipalityproduces
the main spatial databases, which are maintained and
analysedbyarangeofUnitsintheMunicipality.Themain
databasemanageristheCorporateGISwhoseprimaryrole
is to maintain basic data layers, e.g. the cadastral and
streetslayers.GISwasfirstintroducedintothecityinthe

early1990swhenthemainactivitywasbuildingthespatial
databases.Inthe1990s,anumberofUnitsreliedonCAD
forspatiallyrepresentingelementsinthecity,whichtoday
havemostlybeenconvertedtoGIS.

GIS is used across all the clusters of the municipal
administration. Units in the clusters of Sustainable
DevelopmentandCityEnterprisesandHumanSettlements
and Infrastructure have the most developed ICT-GIS
systems.TheEngineering,WaterandSanitationandtoa
lesserextentHousingUnitsarethestrongestintermsof
analysing and adapting the databases to serve their
developmental goals. The Transport Authority has also
developeditsownGISsystem.

TheWater and SanitationUnit adoptedGIS early on,
during2000/2001,andareveryconfidentintheirdata.This
department is responsible for bulkwater and sewerage
infrastructure;formakingprojectionsfortheinfrastructure
system(identifyingthedemandsfornewinfrastructure);
planning comprehensively from citywidewater delivery
planstodetailedlevel(verydetaileddrawings).eThekwini
Municipalityhaswonnumerousawardsforitspioneering
workintheWaterandSanitationDepartmentwhereithas
analysedserviceprovisionusingGISanalysis.

TheWaterandSanitationUnithasdeliveredwaterand
90000waterlessUrineDiversiontoiletsintheperi-urban
areasofthecitythroughtheuseofspatialzonesdelineated
according to local community clusters and naming
conventions.TheuseofGIShasbeencriticalintheefficient
deliveryofthesetoilets,selectinglocalcommunitymembers
todelivereducationprogrammesandundertakingopinion
surveys, and for the management of maintenance
programmes.Water and Sanitation is a keyplayer in the
city’sdevelopmentdecision-makingalongwithplanningas
together they are able to create scenarios for future
developmentusingGIStodetermineaphaseddeliveryof
landfordevelopmentandinvestment(Magill,12/4/2013).
ThespatialboundaryoftheUDL(seeearlierdiscussion)is
animportantfactorindeterminingthedirectionandlocation
offuturegrowthandshowsthewaterbornesewerageedge.
PlanningofbulkinfrastructurethroughGISanalysistherefore
playsacriticalroleindeterminingfuturedevelopment.

WhilethetendencyhasbeenfortheseUnitstoworkin
‘silos’,thereismorerecentlyemergingamoreintegrated
way ofworking together in decision-making processes.
Spatial knowledge management in the city via ICT-GIS
based knowledge systems in the technical units is quite
dominantsincetheirmandateistointerveneinthephysical
space of the city which is amenable to GIS analysis
(Magill,12/4/2013).
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Private consultants are also important actors in
producingspatialknowledgefortheMunicipality.Municipal
Unitscommissiontheprivatesectortoanalysemunicipal
databases.AlargeandgrowingnumberofGISprofessionals
are also being employed within the Municipality.
Furthermore,arangeofconsultants, includingtownand
regional planners, urban design, engineering and
environmentalconsultantswhoconductworkforthecity
make use ofGIS in their assessments. For example, the
companycommissionedtodeveloptheVerulam-Cornubia
LocalAreaPlan,madeextensiveuseofGISdataforspatial
and infrastructureplanning for thenorthernareaof the
city. There is scope for further analysis of the available
spatial data by linking across Units in theMunicipality,
whichwouldincreaselevelsofintegration.Inadditionto
consultants, knowledge institutions (universities) are
increasinglynetworkingwiththemunicipalunits.

ThereisminimalfeedbackfromcivilsocietyintotheICT-
GISknowledgesystemviatheneedsassessmentatzone
level(throughcouncillorsandwardcommittees).Theonly
known community GIS is that of the South Durban
Community EnvironmentalAlliance (SDCEA)whichhas a
simpleGISsystemandproducesmapsoftheSouthDurban
Basindescribingthelocalisedimpactsofairpollutioninthe
formofcomplaintsandincidencemaps(seeRanta,2012;
Scott,2011).e-Governanceisplayinganincreasingrolein
feeding ad-hoc information from residents into the
databasesviacomplaintslines,whichthenbecomedatain
thesystem(Geesink,2012).Inthiswayresponsesfromthe
everyday livesofcitizens inthecityarebrought intothe
municipalsystem.

Spatialknowledgeinthecityisalsoextremelyimportant
inmakingtaxationprocessesmoreefficientandeffective,
managingpropertyownershipviathecadastralmapslinked
tothevaluationroll.Thisisacriticaltoolinthemanaging
andcollectingtherates inthecity–themost important
sourceofincome.

Thus the ICT-GIS based knowledge system for
developmentdecision-makingisaverypowerfultoolinthe
Municipalityandhascontributedtothesuccessfuldelivery
of housing and services and to achieve the goals of
redistributionandfinancialstability.

Knowledge building, use and contestation

SincetheintroductionofITC-GISknowledgemanagement
systemsintheMunicipality intheearly1990s,therehas
beenasteadyincreaseintheuseofthesesystems,withall
units,particularly the technicaldeliveryunits in thecity,
using these tools. There is increasing exchange and

integrationbetweenUnitsdominatedbythetechnicalunits
andplanning.Theimportanceofchampionsisevidentwith
certainmanagers driving the application of the ITC-GIS
knowledgeanditsuseformoreequitabledecision-making
due to the perceived ‘objectivity’ of ICT-GIS knowledge
systems.TheWaterandSanitationUnithasarguablythe
most powerful ICT-GIS system in the city with its own
speciallyadapteddatabase.Thepoliticianshaveincreasingly
acceptedtheICT-GISproductionofspatialknowledgeand
thishasallowedforhighlevelsofservicedeliveryinthecity.
Spatial knowledge that is produced by officials in the
various units is presented to the councillors and the
ultimateuseoftheinformationisthroughpoliticaldecision-
making.ThesuccessofICT-GISintheefficientdeliveryof
servicesandinfrastructurehasledtomorepoliticalsupport
forthisknowledgesystem.

OneofthemainbodiesofknowledgeproducedviaGIS
isthemunicipality’shierarchyofplans,includingthecity-
wideSpatialDevelopmentFramework(SDF),thefoursub-
regionalSpatialDevelopmentPlansandLocalAreaPlans.
TheSDFandSpatialDevelopmentPlansaredevelopedin-
housebytheMunicipality(attimeswithplanningconsultant
support)andthenanchoredintheDevelopmentPlanning
Unit’s GIS system. They are developed iteratively by a
Committee with representatives from all units in the
MunicipalityandthensenttoCouncilforapproval.Local
Area Plans and Functional Area Plans are generally
producedbyconsultantscommissionedbytheMunicipality.
ApartfromscrutinyduringtheannualreviewoftheIDP,the
SDFisnotsubjecttoanyformofpublicconsultation.There
waslimitedpublicengagementtowardstheendoftheSDP
and LAP processes, at the level of information-sharing.
Consequently,mostoftheseplanscanbeconsideredthe
outcome of predominantly technical rather than
participatoryprocesses.

TheSDFistheMunicipality’skeystrategicspatialplan
andacorecomponentoftheIntegratedDevelopmentPlan.
TheSDFprovidesaspatialimageofhowthemunicipalarea
shouldbedevelopedasenvisagedbytheIDPoverthelong
term. The first SDF,which remained unchanged for five
years)showedamuchsmallercentralurbancoresurround
byanurbanedge.From2008theSDFstartedtoreflectthe
city’s expansion to the north. The national government
approvalforthedevelopmentofthenewairportandDube
Tradeporttothenorthofthecityreflecteda‘leap-frogging’
of development beyond the urban edge. This northern
growthtrajectorywasentrenchedinthe2010SDFwiththe
newconceptoftheUrbanDevelopmentLine(UDL),clearly
indicatingashift incitypolicytoexpanddevelopmentin
thenorth.Theurbancorehasalsoexpandedwestwards
aroundtheOuterWestsuburbsandaroundtheCatoRidge/
Hammarsdale/Mpumalanganodes.
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ThepurposeoftheUDL,asexpressedinthecity’sSDF
report is to promote a more compact, efficient and
sustainableurbanforminlinewithcompactcitythinking,
andmorerecently,thelowcarboncitydiscourse.Theline
alsocorrespondstotheouter limitatwhichthecitycan
provide waterborne sewage, i.e. the edge of the bulk
infrastructuredelivery,andcorrespondsmoreorlesswith
theformerDurbanMetropolitanAreaboundary.TheUDL
assiststheMunicipalityinmanagingcitygrowth,containing
urbansprawlandachievingits‘densitytargets’.Atthesame
time it protects critical environmental services and the
agriculturalresourcesintheurbanperipheryuponwhich
manyhouseholdsrely.

TheUDL has expanded the urban development area
containedbytheoriginalurbanedgetoincludeextensive
areastothenorthandwestofthecity.Theextensive‘rural
developmentarea’(theareainlandofthemostdeveloped
part of the city), includes a number of planned rural
development nodes and many areas of environmental
sensitivity. The ruraldevelopmentarea ispredominantly
peri-urban and mostly under traditional leadership.
Becauseofthelargelyinformalnatureoftheseareas,and
thefactthattheylieoutsidetheUDL,theMunicipalityhas
appliedapolicyofalternativemethodsofservicedelivery
totheseareas.Consequently,theUDL,asakeycomponent
oftheGIS-generatedSDFhasbecomeapowerfultoolinthe
city’spolicyandpracticearoundlevelsofserviceprovision
inthecity.

TheUDLhasalsohadasignificantimpactonthecity’s
approachtoservicesinfrastructurewithintheUDLinthe
urbangrowthareasofthecity,particularlyinthenorth
due to the new international airport and the Dube
Tradeport development. By entrenching the northern
growth trajectory of the city through the UDL, the
Municipalityhashadtosignificantlyexpanditsservices
infrastructure to serve these new developments. The
Spatial Development Frameworks, representing the
futurephysicalspaceofthecity,havethusbeenreactive
to developments taking place through a network of
actors outside the Municipality – the private sector
workingwithprovincialandnationalgovernment.Inthe
northerncorridorofeThekwini,awiderangeofactors
(thestate,privatesector,NGOs,CSOsandcivilsociety)
are actively shapingdevelopment in this zone through
thediscoursestheyconstructandthespatialknowledge
they produce.Hence, themunicipal spatial knowledge
frameworksforstrategicfutureplanningdonotentirely
lead futuredevelopmentand inmanycases followthe
leadoftheseotheragents.

As part of the city’s hierarchy of plans, four Spatial
Development Plans (SDPs) havebeenproduced for the

city:theNorth,South,WestandCentral(refertotheplan
ofthesefoursub-regionsatFigure1).TheSDPsprovide
moredetailedspatialplanningthatinformstheSDFfrom
below as part of an iterative process.Many of the key
components of the current SDF, including the UDL,
emergedfromtheSDPdevelopmentprocesses.TheSDPs
indicatethecity’sdevelopmentprioritiesoverthenext20
years for each of the sub-regions, and indicate
developmentopportunities.Insodoing,theydirectfuture
development and investment in a particular path. The
SDPs also inform local level planning, and are in turn
informed by local level planning when more detailed
assessmentsatlocallevelrequirefine-tuningoftheSDPs
incertainareas.

A review of all levels of spatial plans within the
Municipality’shierarchyofplans indicates that thenode
and corridor discourse remains a powerful structuring
discourseinframeworkplanning.Figure5.1.8.belowshows
the use of the node and corridor concepts in the
development corridors on theNorth Zone: the coastal,
urbanandruralcorridor.

At Local Area Plan (LAP) level, an assessment was
undertaken as part of this research to uncover the

Figure 5.1.8:DevelopmentcorridorsintheNorthZone

Source: 
SSI, 2011
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discourses and associated actors involved in the
developmentoftwospatialplansrelatingtotheCornubia
mixed use mega-project development situated in the
NorthernUrbanDevelopmentCorridor(Sutherland,etal,
2011;Sim,2012).Firstly,planningconsultantsSSIproduced
theVerulam-CornubiaLocalAreaPlan(SSI,2011a,2011b)
on behalf of the Municipality and as part of broader
strategic planning for theNorthernUrbanDevelopment
Corridor. Concurrently, another planning consultant Iyer
UrbanDesignStudiowascommissionedbyTongaatHulett
Developments and the Municipality to produce the
Cornubia FrameworkPlan (Iyer&Associates, 2011; Iyer,
23/1/2012)asalanduseplanforthedevelopmentofthe
Cornubianewtownonthissite.

Acomparisonbetweenthelandusemapscontained
inthesetwoplans(whichwereproducedusingGISby
twodifferentconsultantsonbehalfoftheMunicipality)
exhibit considerable areas ofmisalignment (compare
Figure 5.1.9with Figure 5.1.10). Nonetheless, despite
thismisalignment,bothwereapprovedonthesameday
by the Municipality at its Economic Development
Committeemeeting inMarch 2011. The processes of
developingtheseplans,whichweredominatedbythe
relativepowerofkeystakeholdersoverdifferentissues,
reflects the different spatial knowledge tools used by
theplanningconsultants,therangeofdiscoursesofthe
keystakeholders,andtheshiftsinthesediscoursesand
their relative power over time. The spatial concepts
embedded in these plans will have an impact on the
everyday space of the livedworld, once these spatial
plansaretranslatedintothe‘bricksandmortar’Cornubia
new town development.Of interest is towhat extent
each of the plans will inform the final outcome, i.e.
whichplanwillexert themostpowertobetranslated
into reality. The research illustrates the tensions and
conflictsthatexistbetweendifferentspatialknowledge
producers,eachusingGISandarangeofconceptsand
discoursestorepresentthefutureofthephysicalreality
of thenorth zoneof the city. Politicians, officials, the
private sector and consultants all contributed to the
decisiontoapprovetheseplansthatemergedfroman
extendedpoliticalandtechnicalprocess(Sutherland,et
al,2011;Sim,2012).

Further important applications of ICT-GIS by the
Municipality are the twoGIS-basedmodels for strategic
decision-making: the ‘AccessibilityModel’ and the ‘Cost
SurfaceModel’.Bothtoolsprovidebasicspatialinformation
fordecision-makingregardingthelocationofinfrastructure.
TheInfrastructureClusterhasbeenresponsibleforthese
twospatialmodels.

The ‘Accessibility Model’

The Infrastructure Cluster has developed, with the
assistanceoftheCSIR39,ahierarchyof27nodesforthecity
ranging fromtheCBDtosub-metropolitannodes to the
rural nodes, classified according to their dominant
function.Thehierarchyofnodesisbasedon‘catchments
ofpeople’derivedfromanalyzingpopulationdensitydata.
Figure 5.1.11 shows the depiction of the higher level
investment nodes within the denser urban area lying
within the UDL40. This analysis forms the basis of the
eThekwiniUrbanSpatialAgenda,whichproposesthatgap
andaffordablehousingbelocatednearthenodeswhich
concentratesocialservicesandfacilities.Thepurposeof
identifying Social Facility Nodes was to identify those
locationswhere local, national and provincial levels of
governmentmustconcentratetheirinvestmentsinsocial
facilities.Thesenodesmustbepointsofhighaccessibility
inorder to serveasmany residentsaspossible thereby
improvingtheaccesstosocialservicesintheEMA.

Theaimof the ‘AccessibilityModel’ is to“directand
spatiallylocatethecity’sinvestmentinsocialservicesand
facilities” in a ‘transparent’manner.Greenet al (2009)
statethat:

39 The Council for Scientific and Industrial Research is a 
parastatal, whose main focus is to provide technical 
solutions for societal problems on a consultancy basis.

40 The UDL reflected in this map is an older version of the 
UDL. In the current version, the UDL has been pulled back 
in the northern part of the city (see Section 1).

Figure 5.1.9:TheCornubiaFrameworkPlan

Source:  SSI, 2011 
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Figure 5.1.10:TheCornubiaFrameworkPlan

Source:  Iyer Urban Design Studio, 2011

SHARED&CLUSTEREDSOCIALFACILITIES
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• “Advanced computing technologieswhich support
GIS-basedanalysis,togetherwith

• the application of the Service Access Planning
approachdevelopedbytheCSIR,

• havebeensignificantcontributorstoaneffectiveand
integratedmeansofidentifying

• and eradicating facility backlogs, and developing
equitableanddefensiblefacility

• investmentplansinpost-apartheidSouthAfrica”.

The ‘Accessibility Model’ models the supply and
demandforsocialfacilitiesacrosstheMetropolitanarea
and is able to predict the future social services
requirementsforhousing.Basedonthisitispossibleto
formulate a plan over the next 5-10 years to provide
adequateaccessforallcitizenstothefullrangeofsocial
services.Theaimistoclusterservicesinnodesandalong

corridors.Towardsthisgoal,theEngineeringClusterand
other social servicedepartmentshavecompleteda full
assessmentofsocialfacilitiesinthecity.Amodelhasbeen
developedthatmatchesthedemandforfacilitiesbased
onpopulationdensityanddistribution,withthesupplyof
social services based on spatial location, capacity of
service and the levels of accessibility based on public
transporttraveltime.Itprovidesquantitativeinformation
toaiddecision-makingandmovesbeyondtheconceptual
planningoftheSDPs.

Thismodellingprovidesan‘objective’toolforallocating
resourcesinanenvironmentwithmanycompetingneeds
andlimitedresources.The‘AccessibilityModel’adopted
is based on GIS-based accessibility analysis. The data
requirementsfortheanalysisare:adetailedpopulation
layertodetermineneed;thetransportnetworktogauge
accessibility;andthecapacityofeachfacilitytodetermine
supply.The ‘AccessibilityModel’givesan ‘indication’of

Figure 5.1.11:eThekwiniUrbanSpatialAgenda:InvestmentinhigherlevelnodeswithinUDL

Source:  ...
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needs rather than providing ‘absolute knowledge’–and
the interpretation of this needwithin local conditions
remainsimportant.

The Cost Surface Model

The eThekwini Municipality commissioned the
developmentofa‘CostSurfaceModel’topredictthecost
ofservicinganypieceoflandinthecity,andhasrefined
thismodel over the years to ensure that itsmodelling
becomesmore accurate asmore information becomes
available.TheHousingBranch isusing the ‘CostSurface
Model’ to make decisions on where to locate formal
housing,basedonthecostoftheservicesforeachlocation
andgreatlyreducingthecostperunit.Inthepast,public
housingwaslocatedalloverthecitydependingonpolitical
pressure,andinfrastructurewouldfollow.Manysiteswere
inperipheralareaswithhighinfrastructurecosts.National
governmentpaysforthetopstructureofhousingandthe
Municipalitypaysforthebulkinfrastructure.

Thecostofservicedelivery isrelatively lowwithinthe
coreofthecity,butbecomesmoreexpensiveinthemore
peripheralareasofthemunicipality.Thetransitionfromlow
tohighcostalignswiththemorerecentlyconstructedUDL
conceptintheMunicipality’sSDF(seeCityReportDurban),
whichdemarcatesthespatiallimitofdevelopmentaccording
toinfrastructureavailability.Althoughthisdefinitiondoes
notexpresslymentioncost,itisclearfromthe‘CostSurface
Model’ that servicing costsplaya critical role indefining
urbanversusrurallevelofinfrastructureservices.

TheMunicipality’shousingprovisionissupplementedby
a programme to provide interim services to informal
settlementswhicharenotlikelytoberehousedinthenear
future. The Engineering cluster is responsible for the
delivery of infrastructure to informal settlements in the
metropolitan area. Figure 5.1.12 shows the location of
clustersofinterimservicedeliverysites(green).

GIS-based analysis is undertaken to prioritise and
locatethesettlementsthatwillreceive interimservices
delivery ineachcomingyear.Theoverridingconcern in
theInfrastructureClusterisbeingabletomoreefficiently
locateandmakedecisionsregardingsuchinvestment.It
is felt that the decisions aremore ‘objective’ and less
political when using the spatial models for decision-
making. GIS has thus been termed the ‘anti-politics
machine’. In the case of eThekwini Municipality it is
laudedforbeing‘objectiveandrational’.

Spatial knowledge produced through 
citizen participation processes

Thereareminimalcitizeninitiativesprovidingspatialdata
fortheITC-GISsystemoftheMunicipality,withmostofthe
datafromcivilsocietyenteringthesystemviabroadneeds
assessmentsperZone.Theseareaverysimplelistofneeds
prioritizedby residents in the Zone.Budget allocation is
madeaccordingtoneedsanalysis.Thereiscurrentdebate
aboutwhere each Zone should get an equal amount to
spendorwhetherpriorityneedsaretargeted.

Historically,withtheproductionofthefirstIDPin2002,
theboundariesof thecitywereestablishedandthe103
Wardboundariesfinalized.TheMunicipalitysetupwhat
were known as the ‘BigMama’workshops through the
Corporate Policy Unit, which were attended by
representativesofthecouncilorsandWardcommitteesfor
each city Ward. There were also sectorally based
participationprocesseswhereworkshopswereheldwith
NGOsandbusiness(eThekwiniMunicipality,2004,85).The
‘needs’ of thewardwould be presentedmainly by the
councillorwhoprovidedaveryparochialsetofneeds.

Thecityacknowledgesthat“activecitizenparticipation
is time-consuming, costly and demanding” “erratic and
event-dependent”(eThekwiniMunicipality,2004,83,86)
and in thesubsequent IDPreviewsmuch lower levelsof
participation occurred. The original workshops in 2002
useda‘bluesky’approachwhichwasanopenendedway
ofaskingresidentsandgroupswhattheyneededwithlittle
considerationofthetechnicalimplications.Theseprocesses
thereforeprovidedfewusefuloutputsandwerereplaced
by the Infrastructure Cluster’smore strategic approach
implementedduringtheIDP(2007/2008)reviewprocess.
Themainwardissues,identifiedperwardbythecouncillors
in the earlier process, were presented to the Ward
Committee and then ‘interrogated’ and ‘implementable
solutions’proposed.Currently,Wardprofilesarebeingre-
worked to be “more palatable, less technical andmore
socially acceptable”. Summarised versions of theWard
Profileandamapofitslocationareavailableonline41and
arefrequentlyupdated.

With regard to public participation in planning, the
consultants drawing up Local Area and other Plans are
mandatedtorecordtheoutcomesofpublicparticipation
aspartoftheplanningprocess.Itisgenerallyacceptedthat
theseareveryshallowformsofconsultationratherthan
authenticparticipation.

41 The profile includes: demographic data; housing services 
& facilities; social backlogs; capital spend in the Ward and 
the ward priorities.
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North Project Team Clusters (1, 2, 3, 10)
Central Project Team Clusters (7, 8, 9)
SouthProjectTeamClusters(11,12,13,14,15)
West Project Team Clusters (4, 5, 6)
Zones
7_Pilot_Areas
ISP_Interim_Serv (169)
Sanitation_Informal_Settlements (336)
Project Team Boundary

Legend

Figure 5.1.12:Locationoftheclustersofinterimservicessites

Source:  eThekwini Municipality, 2012b
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SpatialdataisalsoincludedintheICT-GISdatabases
inanadhocmannerviae-governanceplatforms.Thisis
increasingly playing an important role in keeping the
Units intouchwithrealitiesexperiencedbycitizenson
the ground and represents amanagerial approach to
citizenengagement.

Reflections

Thedominantknowledgebaseforurbandecision-making
istheICT-GISknowledgemanagementsystem.Durbanhas
a sophisticated spatial knowledge system via ICT-GIS
platforms.Thisisgrowinginsophisticationandoutreachto
citizens.Withclimatechangeandneedtoreducetravel,
e-governance has become an important priority and is
leading to innovative government to citizen interactions
aroundservicedeliveryusingamanagerialapproach.This
isalsoaproductofthegrowingapplicationsofinformation
technologythatarebecomingavailable.

Because the GIS system maps physical space it is
predominantlyused in thoseUnitswhosemandate is to
collect,manageandanalysedataonthephysicalattributes
ofthecity,i.e.spatialplanning,housingandinfrastructure
delivery.TheseUnitshistoricallyhavea“strongerdatabase
logicorapproachthanothersectorsinthemunicipality”
(Breetzke, 27/4/2013). It is also stronger in Units with
champions.Itisthereforeimportanttonotethatknowledge
basedon‘softer’data,e.g.qualityoflife, isnotaseasily
capturedinsuchasystem.

ThetechnicalUnitsactivelybuildtheirowndatabases
bycollecting,storing,managingandanalysingdatarelated
totheirmandates,e.g.waterandhousing.Increasinguse
ismadeofoutsideconsultantswhoplayaveryimportant
role in analysing data for the various Units. It is these
actorswhichderivetheassumptionsthatliebehindthe
analysis and mapping process. There is potential for
greaterdepthofanalysisofthecomprehensivedatabases
and the Municipality is undertaking institutional
restructuring to includemore sector-basedGIS and ICT
specialistsinitsUnits.

ThevisualportrayalofthedimensionsoftheMunicipality
ingraphicformatofmapsplaysanincreasinglypowerful
roleindevelopmentdecision-making.GIShereisusedfor
visioningandforwardthinking.IntheFrameworkPlanning
unit,however,althoughtheSDPsportraythefutureofthe
cityinbroadterms,duetothepoweroftheprivatesector
andpolitical interventions,developmentson theground
often tend to ‘create’ thecity,with theSDPs reacting to
thesechangesinaformofreactiveplanning.

Itisarguedthatthehousingandinfrastructuredecision
making based onGIS analysis ismore equitable as it is
objective rather than determined by political influence.
Greater public participation would also lead to more
equitableurbandevelopmentplanning.

ICT-GIS is accepted as a powerful, effective and
reliableformofknowledgeproductionacrossthecity.
However, increased capacity in the citywould enable
thisspatialknowledgebasetobeusedmoreeffectively
by political actors. Building capacity around ICT-GIS
across theMunicipalityover time is critical to sustain
the valueof this tool in the city. Someofficials argue
thatthecity’sICT-GISknowledgesystemisbeingused
widely to fulfil the ‘pro-poor’ mandate of the city.
However,itisalsousedextensivelytoenablelanduse
decision-making fundamentally driven in response to
privatedevelopment interests. ICT-GISthereforeplays
acriticalroleinbothnegotiatingandunderminingpro-
poorandpro-growthprocesses,asitisusedtocapture
issuescriticaltobothagendas.

Megaprojects in the eThekwini Municipality are
conceivedofasaformof‘exceptional’developmentas
they do not fit in with the accepted and mandated
forwardplanningtooloftheSDF.TheSDPsrevealhow
theplanningofthecityhasbeendrivenbytheselarge
‘pro-growth’projectsandcontributedtotheshapeof
the future city.Megaprojects need to fit into a sub-
regionofMunicipalityandthushaveundertakentheir
ownsub-regionalplanningusingconsultants.The ICT-
GISknowledgeproducedbyconsultantsisoftenatodds
with the city’s development of its own hierarchy of
plans,e.g.Tongaat-HulettDevelopments’planningof
CornubiadifferingfromthemunicipalLocalAreaPlan.
Social and environmental provision is neglected in
mega-project planning which produces a neo-liberal
‘hyperreality’. A decline in spatial discourse in urban
developmentalsoreducesthepoweroftheframework
planningknowledgebase.

ICT-GISknowledgeisveryimportantknowledgebase
for determining the location of water and sanitation
provision.ItisthedominantICT-GISknowledgesystem
inthecityandallowsforrapidprovisionofservicesand
meeting of service delivery mandates. There are
innovativeusesof e-governance tools toengagewith
civil society and add knowledge to the system from
below. TheWater and Sanitation Unit makes use of
consultants, undertakes experimentation to fulfil
deliverymandates,andisnationallyandinternationally
recognised for its efforts. Academic and international
NGO networks play an important role in building the
analyticalknowledgebasethroughresearch.Stronglink
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withclientsthroughfieldstaffaddsknowledgeintodata
base.WaterandSanitationarebecoming increasingly
integrated into decision-making processes with
Infrastructure,HousingandFrameworkPlanning.These
Unitsareengagedwiththerealitiesonthegroundand
respondingthroughthebuildingofaresponsiveICT-GIS
tofulfilmandates.

ICT-GIS knowledge also very important knowledge
baseforhousingandinfrastructureprovision.Withthe
GISanalysisandmappingofneedsandbacklogs–the
geographyofpoverty–thelocationofinterventionsare
prioritised and budgets allocated. Infrastructure,
Housing and Framework Planning are increasingly
undertakingintegrateddecision-makinginthequestto
providequalitylivingenvironmentsforallinthecity.

Implications for the future: The ICT-GIS knowledge
baseintheMunicipalityisasophisticatedandpowerful
toolthroughwhichithasachievedsignificantprogress
inpost-apartheidurbantransformationinthephysical
environment.Thereisexcellentknowledgeavailableon
awiderangeofdimensionsofthephysical,economic,
spatial,environmentandadministrativedimensionsof
themunicipality. This is growing in extent anddepth,
alongwiththecapacityandanalyticalcapabilities the
Municipalityhasat itsdisposal,andthere ispotential
forfurtheranalyticalprocesses.Withthisinplace,there
is a need to move towards setting in motion and
budgeting foraprocess for the increased inclusionof
participatorycommunityknowledge.Thiswillincrease
resilience and knowledge about the residents’ living
environments, thedominant issues ineachZone,and
risksandvulnerability.TheICT-GISsystemsareinplace
tocaptureandanalyseparticipatoryknowledge.What
is needed is political will and the institutional
arrangementstoputthisintoplace.

5.1.3. Guarulhos, Brazil

Discourses, framings

The main discourse behind introducing ICT-GIS-based
knowledgemanagementwasacombinationofgovernment
efficiencyandtransparencytowardscitizens,togetherwith
agreaterparticipationofcitizensandsocialinclusionsince
thePTbecamethedominantpartyinthecity.

Special attention is given to stimulating citizen
participationinallareasandlevelsofpublicadministration
aswellasastressonaccountabilityandtransparency.

Actors and networks in spatial 
knowledge management for urban 
planning in Guaruhlos

ThecreationoftheGISdivisioninGuarulhosgoesback
tothemid1990s,whenaprivatecompanywashiredto
developitsfirstdigitalcartographicdatabase(1993)and
the SisGeo (Georeferenced Information System for
Guarulhos)was formally createdwithin theMunicipal
Secretary of Urban Planning (1997). From a traditional
bureaudevotedtoproducingmapsandplottingtofulfill
demands of various municipal departments, mainly
planning, the division expanded to include twomajor
areas:1)geospatialdataproductionand2)datauseand
planning. In 2004, the geospatial data producing area
moved to theDepartment for InformationSystemsand
Telecommunication (DIT), directly connected to the
Mayor’sCabinet. Thenewly createdGISdivisionwithin
DIT had the mandate to develop and implement a
geospatial infrastructure(data,tools,andprotocols)for
themunicipalityasawhole.Withinthisnewframework,
in 2006 theWebGeo portal (http://webgeo.guarulhos.
sp.gov.br/webgeo/index.php) was launched and since
2012 the CorporateGeo Platform (GeoCorporativo) is
being developed. The CorporateGeo aims to provide
corporate-based information and data covering
administrative,socioeconomic,culturalandenvironmental
issues. The basic goal is to create a secure data
environment, minimize efforts and maximize results,
improve data quality, provide added-value geospatial
products(maps,indicators,metrics)andmaintainanup-
to-datedatawarehousethatisabletosupplyinformation
for the increasing demands. Efficiency, transparency,
participation, and inclusiveness are the corollaries
informingthisprocess.

TheSecretaryofUrbanDevelopment/Planningisakey
actorintheMunicipalityinsettingthebasisforplanning
andgovernance, includingknowledgemanagement.This
conformstothepatterninwhichnowadays,theSecretary
ofUrbanDevelopment/Planning,alongwithFinanceand
Government,constitutesthecorebodyofpoliticalpower
andthedecision-makingprocessatthelocallevelinmost
municipalities.In2001,theLaborParty(PT)electedforthe
firsttimethecitymayorandsincethenhasbeeninpower.
ThecurrenttermofthePTmayorwillendin2016.From
theoutset,PTofficialsinGuarulhosbroughtintoofficea
workingphilosophyanchoredinthreeprinciples:1)citizen
participation; 2) consider the whole city and not only
downtown andmiddle class areas, giving priority to the
peripheryand3)administrativemodernization.Thiswasa
novelapproachsinceGuarulhoshadbeengovernedbya
traditionaloligarchyfordecades.
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Knowledge production, exchange, 
contestation, use

Prioritizingcitizenparticipationandtheperipherymeant
thatplanningcouldno longerbe restricted to theoffice
placeanddrawingtable.Itneededtoincludeavarietyof
stakeholdersandknowtherealityinseveralneighborhoods
intheperipheralzonesofGuarulhos.Therewasaneedfor
information,datagatheringandbetterunderstandingthe
processesatworkthatwereshapingGuarulhos.TheGIS
departmentwascentralinthisprocess.

BeingUrbanDevelopment/Planning homeof theGIS
departmentinitsearlystagesbackinthe1990s,itisnot
surprising that knowledge management has gained a
corporate dimension and the current GeoCorporate
Platformisforeseenaskeyforplanning.TheGISdivision
hasacentral role in theGeoCorporateplatformandhas
pushedforintegration,alsoallowingdepartmentstoretain
some control on uploading and sharing data aswell as
developingspecificindicatorsforpolicymonitoring.Rather
thanbeinganITprojectperse,theGeoCorporatePlatform
has been framed and foreseen as a broad information
managementprojectwithdirectbenefitsandaddedvalue
for professionals implementing and monitoring public
policy,includingurbanplanning.Thisrepresentsashiftin
theplanningmentalityandwaytorunpublicbusinessin
Guarulhos. In a general sense, this shift is triggering
significantchangesinregardtoinvolvingactorsandtheir
roleindataproductionanduse.

Expertknowledgeandcodifiedknowledgearethecore
of knowledge production and management in urban
Planning in Guarulhos. This is evenmore the case for
spatial or geo-referenced data/information. The only
exception of this is the Participatory Budget Office or
department (OP). Among the handful of departments
analyzed in our first field report, the OP office most
directlydealswithvariousformsofknowledgemakinga
genuine and orchestrated effort to integrate different
formsofknowledgesuchastacitandexpert/codifiedand
managerial. The OP Office has been very effective in
translatingexpertandtechnicallanguageintoformatsand
ordinary language that is easily understandable by less
educated citizens. Also, their mandate and whole
philosophyisroutedoncreatingparticipatoryspacesina
way thatnoothermunicipal department is able todo.
Bringingtechnicaldepartmentstodirectly interactwith
citizens and explain projects under development has
sensitized various departments to the importance of
reachingout to theordinarycitizenandprovidingsolid
information.Onegoodexample,withintheDepartment
forInformationSystemsandTelecommunication(DIT),is
the ongoing initiative for creating platforms, interfaces

andtoolsfordatamanagement,flowanddisplayonthe
Internet.Thesedevelopmentsstronglyfocusonproving
user-friendly interfacesmainlyfor lesseducatedpeople
with the main goal being offering wide access to
information and basic services in less complicated and
bureaucraticmeans.

Theseinterfacesarebasicallyagovernmenttocitizen
(G2C)informationflowratherthanacomprehensiveflow
establishingdialoguesandexchangeincludingcitizento
government(C2G)andcitizentocitizen(C2C)exchanges.
However, public officials report that even being just a
portionofinformationexchange,theseportalshaveeased
ordinary citizen’s daily lives in very significantmeans.
Moreover,andperhapsmoreimportantly,theseportals
havestartedtobreakbarriersandprovidemissedlinksfor
building communication channelsbetween citizens and
publicofficialsandthemunicipalbureaucracyatlarge.For
the geospatial data culture in particular, theWebGeo
portallaunchedin2006bythemunicipalityandpreviously
referred,was an importantmilestone in launching and
strengthening this culture among officials and
departments. Once the site was running, municipal
departmentsstartedusingitslowlybutsteadilyandthey
becamemore interestedand involved inprovidingdata
fortheportal.

Important for our interest in urban governance and
flows of knowledge is a particular outcome.Having this
integrated database is providing tools and means to
establish better informed conversations among public
officials from various departments and outside the
secretaryboundaries.Also,ithasimproveddialogueand
exchange with the private sector and professional
associationswithvestedinterestsinzoning,development,
planning and investment. The recently signed private
concessionformanagingtheinternationalairportforthe
next 30 years and public-private partnerships for
transportation network crossing Guarulhos are two
potentialareastobuildupontheserecentdevelopments.

As far as our research on Guarulhos has developed,
there are several initiatives on knowledge (and spatial
knowledge)building,increasinguseandexchangebutnot
thatmuch in contestation.Considering thepotentialsof
knowledgebuilding,useandexchangeandcontestationfor
buildingastronggovernanceculturetowardssustainability
and inclusiveness, there isa longwaytogoto fully take
advantage of developments under way and embrace
demandsandchallenges.Isworthtolookatoneareasthat
area of particular interest to our research: theOffice of
ParticipatoryBudget.
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Knowledge production and Participatory 
Budget in Guarulhos

Theparticipatorybudgetwas fully incorporated into the
municipal agenda in 2001 with election of the first PT
mayor.Duringthefirstthreeyearsofthenewadministration,
the OPwas conducted as an annual process, including
between 7 to 8 thousand participants in neighborhood
plenarysessions(8.279,in2001;7.183,in2002;7.516,in
2003).ThepoliticalfeaturesofOPareexaminedinthenext
section,whileherewelookattheknowledgeproduction
for enhancing participation. After comprehensive
evaluationconductedin2004–theadministrationcouldnot
handleandevenmoreeffectivelyrespondtothedemands
presentedintheannualplenariesandordinarycitizensdid
not understand theway themunicipal governmentwas
organizedandhowitworked–theadministrationdecided
to invest in an education project/building a knowledge
cultureandhaveplenarysessionseverysecondyear.

Recognizingthatthemunicipalityhadlimitedexperience
andresourcesto implementsucheducationalproject, in
2005-6anindependentinstitutewashiredtoprovidethe
neededexpertise.Apartnershipbetweenthemunicipality
and the Instituto Paulo Freire (http://www.paulofreire.
org/)wasestablished.Themajoraimof thispartnership
wastodevelopaprocessforcontinuingeducation,inthe
broad sense, of delegates and counselors of the OP in
Guarulhos. During the past 7-8 years, there has been a
continuouseffortinthisdirectionandalthougheducational
processesneedlong-terminvestmentandtimetomature,
resultshavebeenveryencouraging.Trainingsonspecific
issues of public and local administration (open bids,
inspection,budget,fiscalcontrol,settingpriorities,project
approval,etc)havebeenconducted.AccordingtotheOP
office,participantsreportabetterunderstandingofhow
local administration works and what are some of the
complexsteps involvedinthedecision-makingprocesses
andpolicyimplementation.

Althoughthe23OPzonesarepreciselydefinedandcan
be spatially identified, use and integration of spatial
informationintothedailyroutineandoperationsoftheOP
officeisstillmarginal.Asfarwewereabletoassess,there
isnoGISuser/dataproduceraspartoftheOPofficestaff.
Neitheristhereuseofmapsforconveyinginformation.The
informationflowisprettymuchrestrictedtomeansbased
onoral tradition (meetings anddiscussions) andwritten
reports.Thiscurrentstatuscouldbepartiallyexplainedby
thelackofaspatialculturebyofficialsandtheimportance
oforallanguageamongsocialmovements’leadersandless
educatedpeople, including illiterate individuals,which is
themajoraudiencerelatedtotheOPoffice.TheWebisan
important platform to inform aboutmeeting schedules,

particularlyduringthebiannualcycleofplenarymeetings
in the 23 regions. It is not clear howmuch theweb is
actually used by local communities. Theword ofmouth
remains a very important dissemination strategy among
socialmovements.

The current scenario on use of spatial information is
likelytochangeinthecomingfuture.Ontheonehand,the
OPofficeisbeingincreasinglyinvolvedwithmorecomplex
issues,demandingaccesstovarioussourcesofinformation
anddataintegration.Ontheother,thereisaconsolidated
understandingamongtheOPcoordinationandstaff,that
thegreat challengeandopportunity isbasedon sharing
information. As an official stressed in an interview,
“information has to reach people, because when this
happens and we provide information with quality, the
ordinarycitizenbuildsunderstandingandevenifshe/heis
still critical, thecriticism isbasedonknowledgeandnot
simple political preferences or empty of content as
frequentlyseenandexperienced.”

Materiality – products, platforms, how 
knowledge travels (see above)

ThetrajectoryofGISinBrazilwasinformedinmanyways
byalargermovementfordevelopingICT-GISsystemsfor
publicpolicythatstartedinmid1960s.Duringthemilitary
dictatorship(1964-1979),in1967theNationalCommission
onCartography(CONCAR)wascreated.Itsmandatewasto
setthebasicguidelinesforBraziliancartography.Interesting
enough, the late 1960s were right before the Federal
Government launched a very ambitious national
developmentplanforthewholecountryframedwithina
militarygeopoliticalplatformandwidelypromoted.With
democratizationinBrazil, increasingimportanceofsocial
movements nationally and globalization, new elements
wereincorporatedintothisprocessofdataproducingand
management,includingspatialinformation.

In2010,theNationalSpatialDataInfrastructure(INDE)
wasofficiallylaunchedbythefederalgovernmentwiththe
mandate of being “the integrated body of technologies;
policies;mechanismsandproceduresforcoordinatingand
monitoring; standards and agreements necessary for
facilitating and normalizing generation, storage, access,
sharing, dissemination and use of federal, state and
municipal geospatial data.” (www.inde.gov.br). The
Brazilian Geospatial Data Depository (DBDG) was
implementedtointegratevariouspublicdatasourcesand
theportal“SigBrasil”designedasaplatformforproviding
access todataanddatadissemination, followingsimple,
fast,comprehensiveandintegratedproceduresaccessible
tonon-expertaudiences.ThePortal“SIGBrasil”isrunning
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but initiativesaretaking longertobefully implemented.
The key drivers of those initiatives have been tomake
publicdataavailableontheInternetandtomakeiteasily
accessible as instruments for public planning, general
informationandaccountability.Most informationon the
Internetundertheseinitiativesisnotnecessarilyexplicitly
spatialorisprovidedinvariousnestedspatialscales.

TheBrazilianInstituteforGeographyandStatistics(IBGE,
nationalcensusbureau)hasactedasanimportantportal
for disseminating a variety of socioeconomic and
demographic data, as well as layers with territorial
boundaries(censustract,district,municipality,state,major
regionandcountry)allowingformappinganddisplayingin
a GIS environment. DATASUS (www.datasus.gov.br), a
comprehensivesystemintegratingseveralsubsystemsfor
dataonhealthat large for thewholecountryatvarious
scaleshassignificantlycontributedtosettingstandardsfor
data collection, data quality, data storage and data
dissemination, which have positively other federal
ministriesanddepartments.

EMPLASA (www.emplasa.sp.gov.br), the Sao Paulo
MetropolitanPlanningCompany,thatisundertheState
Secretary for Metropolitan Development and has
representativesatCONCAR,isanimportantdepositoryfor
geospatial data in the state of Sao Paulo. Its data
depositoryhasbeenmainlyusedforEMPLASA’sownwork
on the area known as the Paulista Macro Metropolis
(MMP) including the fourmetropolitan regions in the
state:1)SaoPaulo,2)Campinas,3)SantistaCoastalZone
and4)ParaibaValleyandNorthCoast.Sinceapproximately
2007-08, EMPLASA has launched some initiatives in
regards to data sharingwithmunicipalities in the Sao
PauloMetropolitanRegion(SPMR).

For softwaredevelopment andplatforms, as a general
guidelineGuarulhoshas followed the federal orientation
pushingforprivilegingfreeand/oropensourcesoftwarefor
general administrative purposes. However, there are
exceptions and corporate software has been adopted in
someareasduetoperformance, integration,securityand
cross-communication between platforms. For instance,
servers at the datacenter at DIT run under the Oracle
platformformanagingdatabasesandthisalsostructuresthe
whole CorporateGeo initiative mentioned above, while
ARCGISisthemajorGISsoftwareintheGISdivision.There
isno surveyonGIS softwarebeingused in themunicipal
administration in Guarulhos. As far as we were able to
identify,municipaldepartmentsuseavarietyofGISsoftware.
This has very much to due with personal preferences,
adherenceto“cultural”preferencesofdisciplinesorfields
andthedecentralizedprocessandtimingforincorporating
GISintotheworkingenvironmentinGuarulhos.

Although thisbroader contextand issuesmentioned
above have informed the ICT-GIS-based knowledge
managementinGuarulhos,initiativesandprogramshave
very much been carried out independently by local
government.Thisalsorelatestofunding,asonlyalimited
number of programs have been funded by federal
resources. The municipal government has made a
significantinvestmentinincreasingassesstoinformation
for ordinary and less educated citizens,which include
makingmoreuser-friendlyWebportalsandinterfacesas
wellascreatingInternetpublickioskswithfreeaccessto
computersinlowincomeneighborhoods.However,asfar
as we could assess, processes for producing spatial
knowledge through citizen participation are seldom
present.Ourassessment is that thespatial information
cultureandmappingisstillverymuchacodifieddiscourse
and practice that has not reached out or “positively
contaminated”ordinarycitizens.

Atthemunicipality,theWebGeoportal(http://webgeo.
guarulhos.sp.gov.br/webgeo/index.php)was launched in
2006 and since 2012 the CorporateGeo Platform
(GeoCorporativo) is being developed. The CorporateGeo
aims to provide corporate-based information and data
covering administrative, socioeconomic, cultural and
environmentalissues.Thebasicgoalistocreateasecure
dataenvironment,minimizeeffortsandmaximizeresults,
improve data quality, provide added-value geospatial
products(maps, indicators,metrics)andmaintainanup-
to-datedatawarehousethatisabletosupplyinformation
for the increasing demands. Efficiency, transparency,
participation, and inclusiveness are the corollaries
informingthisprocess.

5.1.4. Lima, Peru

Discourses and rationales for introducing 
ICT-GIS-based KM in urban governance

Ingeneral,governmentalactorsinLimaapplyadominant
“pro-growth”and/or“pro-sector”policydiscourse.There
isastrongbiastowardsputtingnationalvisionsaheadof
metropolitan or local scale ones, especially in Lima
metropolitan(LM)asPeru’scapitalcity.

Thedegreeofspatialknowledgepenetrationisrelatively
low.Ingeneral,organizationsinchargeofgeneratingbasic
climatic, physical and socio-economic informationuseful
formeasuringcityvulnerability,adaptationcapacitiesand
socio-economic trends, belong mostly to the national
government and depend on different ministries. This
hinders access and management of information since
government institutions lack the ability to expand and
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updateinformation.Existinginformationisnotaccessible,
tooexpensiveorout-of-date.

Spatial information management systems in LM are
partiallydeveloped;institutionshaveverylowbudgetsand
initiativesarefragmented.Privatesectorinstitutionsthat
develop these instruments such as think tanks and
consultantsrarelysharetheirinformationandsellitatvery
highprices.Atthesametimeeffortsareduplicatedandthe
generatedcartographycannotbematchedduetotheuse
of different geo-reference systems. Municipalities and
ministriesusethesesystemsmainlyformappingpurposes
(services,streetmaps),taxation,delimitationofboundaries,
zoning, determination of urban parameters and the
development of big transport infrastructure projects,
amongothers.

Spatialknowledgesystems(inGIS)havetheadvantage
ofvisualizingtrends,impactsandterritorialproblemsinan
easierandfasterwaywithhighcapacityforstoringlarge
amountsofdata;andforcalculating,organizingandrelating
statisticalinformationwithingraphicmedia.ICT_GISbased
systemsareusedinurbanplanningforvisualizingchanges
onthesupplyofenergyandwaternetworks,theallocation
offacilities,andmodelingurbanmanagementsystemsfor
mobilityorretaildistributionpurposes.Forplannersand
projectdevelopersitisessentialtoterritorializeproblems
asacomplementtothetextstheywriteandthestatistical
tables they produce. In that sense, a system that links
cartographywithdatabasesisseenasusefulforinvestors,
officersandusers,notonlyforplanners.

FormostdistrictmunicipalitiesinLMtheurbancadaster
has awell-developedGIS system,which is updated and
introduces precise measurements and geo-referenced
allocationofplots.However,noneofthemareconnected
toeachother.Thequalityof thegeographic information
generatedisessentialforusers,facilitatingdecision-making
forinvestors,particularlywhereitisavailableviainternet
asitisthecaseinthehigh-incomedistrictsofMiraflores,
Surco,SanIsidroandLaMolinaaswellasCallaoMunicipality.
Having a web-based cadaster is considered to boost
productivity,whichimpliesthatGISinstrumentsarelinked
tocompetitivenessdiscoursesalignedwithmodernityand
culturalpatternsofglobalcitiesandglobalizationingeneral
whichhaveagreatdealofinfluenceonimportantsectors
ofLMandPeru.

The use of GIS technologies is widespread in the
businesssector–suchasrealestate–,statesectorswith
higher levelsofmodernization–suchas transport,basic
service providers, high income municipalities–, and
academicandprofessionalsectorslinkedtoglobalization
processes and large-scale infrastructure development.

Oneof the sectors thathasmoreaffinitywith thisnew
culture is the Ministry of Housing, Construction and
Sanitation(MVCS)thatunderstandsitsroleassupporting
theprivatesector,generatinginformationforfacilitating
realestateinvestments.Accordingtothenationaldirector
ofurbanismfromtheMinistry,“todaytheprivateinvestor
hasthemacro-visionofthecityandthestateworksasa
supportingentity (and)geographic informationprovides
toolsforhelping investorstoconfrontzoningplanswith
infrastructuredeficits”.Thisstatementshowstheposition
of an important governmentMinistry about theprivate
sectoras themaindeveloperofMetropolitan Limaand
howitshouldbeusingspatialknowledgeprovidedbythe
PeruvianState.

Knowledge management in urban 
planning in the city: actors and networks

Both (international) public and private sector actors
participateinthemanagementofspatialknowledgeinLM.
Thenational levelofgovernmentincludesministriesand
itsmainagencies;theregionallevelincludestheRegional
GovernmentofLima,theRegionalGovernmentofCallao
(GRC)and‘LimaProvincias’;themetropolitanlevelincludes
theMML,themunicipalityofCallaoandthemunicipality
ofHuarochiri;andthelocallevelthatincludes49districts
(43 districts in the Lima province and 6 in Callao). They
present a spatial knowledge institutional system in LM
shown in table 5.1.13. Development visions aremostly
channeled through sector/centralist-basedpolicy actions
with a rather fragmented approach to territories (often
through the direct intervention of ministries or the
president himself). This has important knowledge
management connotations, since generally sectoral
approaches remain independent and do not integrate
informationintocommonformatsorplatforms.

Public and private actors and networks involved in
activities related to knowledgemanagement for urban
planning in LMcanbedivided in two functional groups:
thoseoneswhocollectandgeneratebasicinformationand
thoseoneswhoanalyze,integrateandtranslategathered
data. Among the former we can mention national
government institutions and some private firms, while
amongthelatterwecanmentionmunicipalities,universities
andsomecivilsocietyinstitutions(seetable5.1.14).

One of the national government institutions that
producebasicinformationforurbanplanninginLMisthe
National Instituteof InformaticsandStatistics (INEI)that
carriesoutpopulationandhousingcensuses,andstudies
such as the National Household Survey (ENAHO), the
Permanent Employment Survey and the household
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Table 5.1.13:Spatialknowledgeinstitutional“system”inLM.

Elaborated by Liliana Miranda and Isabel Fernandez, 2013

 

 

National government Institutions and some private 
Institutions which produce a geographic 
information system very useful for urban planning

Municipalities, universities and some private 
institutions of the civic society, who interpret, 
analyze and integrate that information

screening system SISFOH that has a socio-economic
information system of poor and vulnerable households
called the General Household List (‘Padron General de
Hogares’) for identifying and selecting potential
beneficiariesofsocialprograms.Itreliesoncartographyfor
locatinghousesandhouseholds.

Other institutions that produce socio-economic
informationareopinionandmarketstudiessuchasIpsos-
Apoyo42andthe‘Cuanto’Institute.

Inrelationtotheproductionofinformationregarding
urban and developable land the following public

42 IPSOS-Apoyo is a market research firm that integrates the 
IPSOS French multinational and the ‘Apoyo Opinión y 
Mercado’ local firm.

institutions coexist: the Superintendent’s Office of
National Assets SBN that administers public plots and
otherstate-ownedestates,theNationalValuationCouncil
CONATA that determines urban land values, the
Superintendent’s Office of Public Registries SUNARP in
chargeoforganizingrealestateregistration,theAgency
for the Formalization of Informal Property COFOPRI in
charge of formalizing land property and generating a
cadaster with formalized plots; and the Metropolitan
PlanningInstituteIMPatthemetropolitanlevel.IMPand
the Office for Territorial Conditioning of the Callao
Regional Government GRC work together in making
compatible zoningmaps regardinghydrographicbasins.
DespitethelackofconnectionsbetweenLimaandCallao,
the relationship between the IMP and Callao is very
strong, being supported by the fact that the IMP has
developedseveralplanninginstrumentsforCallao.
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Inrelationtourbancadasters,theMMLworkswiththe
CadasterInstituteofLima,butthatonlyworkswithinthe
‘Cercado’centraldistrict.Eachdistrictmunicipalitymakes
itsowncadaster,andtheirquality isveryunequal.43The
absenceofan integratedsystemofcadaster information
across LM constitutes a barrier for an integrated
understandingofitsterritory,sincethecadasterismainly
usedasatoolforpropertytaxationandnotasaterritorial
managementanddevelopmentinstrument,neglectingthe
possibilities of spatializing the allocation of government
activitiesaccordingtolocalneeds.

TheMinistryofHousing integrates cadaster databases
(developed by district municipalities) with official land
valuations.After signing an agreementmunicipalities can
buy land value informationbasedon their own cadaster
maps for taxation purposes. Their idea is to eventually

43 Districts with updated cadasters are Miraflores, Surco, San 
Isidro and San Borja. Biggest lacks can be found in 
peripheral districts that count with less resources and 
where land traffickers promote land occupations (cadaster 
cannot perform as a control instrument against land 
traffic). Districts such as San Juan de Lurigancho have 
incomplete cadasters that only cover consolidated areas. In 
San Juan de Miraflores, cadaster is more related to taxation.

expandtheuseofcadasternowusedpurelyasataxation
instrument to become an instrument of territorial
managementanddevelopment.Indeedmunicipalitieshave
touse2%oftotaltaxationrevenuesforcadasterandplanning
issuesbuttheydonot,especiallyconsideringtheverylow
existinglevelsoftaxationandtheveryhighoperatingcosts.

Inrelationtohousing,theMinistryofHousing,Sanitation
andConstructionisthemainactor(itcontainstheCONATA
and theMIVIVIENDA fund). TheNational Directorate of
Urbanism from the same ministry formulates national
urban regulations but also elaborates urban plans and
providestechnicalassistancetoprovincialmunicipalities.
In theprivatesector, theConstructionChamberCAPECO
bringstogetherconstructionenterprisesinthecountryand
producesinformationrelatedtobuildingprices,andcarries
outmarketstudies.

In relation to informal settlements, processes of
formalization are held by the Commission for the
FormalizationofInformalPropertyCOFOPRIthatisalsoin
chargeofelaboratingplotandperimeterplans,andpublic
registrationofproperties.Theseplansareelaboratedusing
mapsandGISsystems,andtheconfigurationofadistrict
levelgraphicbaseofurbanpropertiesandcadaster.The

Table 5.1.13a:Listofactors.

Elaborated by Liliana Miranda and Isabel Fernandez, 2013

Institution Definition

UNDP UnitedNationsDevelopment
Programme

SIRAD InformationSystemofResourcesfor
DisasterAttention

CENEPRED NationalCentreforPrevention,
Estimation,anddisasterriskreduction

CEPLAN NationalStrategicPlanningCenter

INEI NationalInstituteofInformationand
Statistics

ONGEI NationalOfficeofelectronicgovernment
andinformationtechnology

IDEP InfraestructuradeDatosEspaciales

ANA NationalAuthorityofWater

ALA LocalAuthorityofWater

MML MetropolitanMunicipalityofLima

Institution Definition

M Justice MinistryofJustice

MINAG MinistryofAgriculture

MINDIS MinistryofDefense

M HOUSING MinistryofHousing

MINAM MinistryofEnvironment

MINEM MinistryofEnergyandMine

MTC MinistryofTransportand
Communications

MEF MinistryofEconomyandFinance

ALA CHIRILU LocalAuthorityofWaterofChillon,
RimacandLurinrivers
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procedure implies the construction of a cartographic
mosaicnamed‘territorialunity’thatisincorporatedtothe
graphicandstatisticalbaseofCOFOPRI.

In relation to environmental issues, the Ministry of
Environmentisthekeyactor.Itformulatesenvironmental
normsandpolicies,andprovidesassistanceforelaborating
ecological-economic zoning.Other important bodies are
the Sanitation Deputy Ministry (MVCS) and the water
companySEDAPALthathasoneofthemostdetailedand
up-to-data basemaps of the city.Within theMML, the
Deputy Regional Office of National Resources and
Environmentdealswithprotectedareas,basinsandwater-
hydrologicalresources.Ithasgeneratedthefirstecological
structuremapinLMandthefirstmapofpublicspacesand
greenareasofLima.44

44 In: http://www.munlima.gob.pe/limaambiental/
component/k2/item/72-estructura-ecologica 

Inadditiontherearemorespecializedinitiatives,such
astheMinistryofEnvironmentGeoserver45thatprocesses
informationrelatedtoenvironmentalissuesusingofficial
dataprovidedbyvariousgovernmentdepartments.Sofar
such data has not been standardized and cannot be
matchedtoabasemap.

ItisimportanttomentiontheeffortsfromtheMinistry
ofHousingforgeneratingaclimatemapofPeru,whichis
accessibleviainternetinordertopermitprojectdevelopers
toapplybioclimaticdesigninthewholecountry.

Inrelationtovulnerabilityissues,theNationalInstitute
of Civil Defense INDECI formulates and supervises the
NationalPlanfortheManagementofDisasterRisksand
leads the SINAGRED system for executing the plan.
Additionally,theNationalCenterforthePreventionand
andDiminishingofDisasterRiskCENEPREDisincharge

45 See: http://geoservidor.minam.gob.pe/intro 

INSTITUTIONS Agencies Role Description

CENEPRED SISGRID InformationSystemfordisasterriskmanagement:forLima
SIRAD

Ministry of Justice SUNARP NationalPublicRecordsSuperintendence

Ministry of Housing COFOPRI Formalizationoflandpropertyagency

CONATA NationalCouncilofrealestatevalueappraisals(fordefiningthe
municipaltaxes)

SBN NationalSuperintendenceofrealestateproperty(stateassets)

SEDAPAL WaterCompanyforLimaandCallao

Ministry of Defense SISFOSH Povertymappingforsocialprogramsfocalization

MINAM IGN GeographiccartographyInstitute

MINEM INGEMMET Geologymapping,miningandconcessionsInstitution

MEF PROINVERSION Megaprojectsmapping

Regional Government  
of Callao

GISTerritorialSystem Mapping of boundaries, human settlements, Ecological and
economiczoning

Metropolitan  
Municipality of Lima

ICLCadastralInstitute
ofLima

Lima“cercado”cadaster,mappingforMMLofficesbyrequest(as
consultant)

IMP MetropolitanInstitutionofPlanning

EMAPE MunicipalityCompanyofTollAdministration

District Municipalities Cadasteroffices Locating,sizinganddefiningownersoftherealstateinthe
districtplotbyplot

Source:  Self-developed 

Table 5.1.14:PublicagenciesinvolvedinspatialknowledgemanagementforurbanplanninginLM.
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of coordinating, facilitating and supervising the
formulation and implementation of the Disaster Risk
National Plan and the Information System for Disaster
RiskManagementSIGRID.AlsotheGeo-PhysicalInstitute
studiesnaturalphenomenathatcanaffectthenational
territory,andtheINGENEMEThasdevelopedastudyof
critical areas in danger of landslides, flooding and
mudslidedisastersinLM.TheUNDPhaselaboratedthe
InformationSystemofResourcesforDisasterAttention
SIRAD,aGIS-basedwebmappingserviceplatformthat
links digital maps with databases on decision and
intervention centers, water supply, food supply,
emergencymedicalattention,energysupply,transport,
telecommunications, potential areas for shelters,
potentialareasforgatheringrubbleandeconomicareas.
Itpermits localand regionalauthorities toanalyze the
vulnerability of essential resource inventories for
organizing and monitoring post-disaster recovery
processes (for the caseofMetropolitan Lima it is very
focusedonearthquakesandtsunamis,andnotonclimate
change issues). It is based on amodel developed for
Quito, Ecuador. Theplatformhas been installed in the
citiesofLima-Callao,Cañete,HuauraandTrujillo.

TheNationalDirectorateofTerritorialDemarcationof
thePrimeMinister’sOfficePCMisthetechnicalentityin
chargeofproviding information fordecision-makingon
boundarydemarcation,andlocalinstitutionssuchasthe
IMPworktogetherwithit.Then,boundarydemarcation
decisions pass through the “Territorial Demarcation
Commission” of theNational Congress,which tends to
politicizetheprocess,andattheenddecisionsaretaken
basedonhowmanypeopleprotestorlobbythecongress.
TheNationalGeographicInstituteIGNisadecentralized
public agency (in the defense sector) that aims to
elaborate and update basic cartography in Peru,
participating on the creation, delimitation and
demarcation of territorial demarcation by providing
officialcartography.

Inimplementinglarge-scaleurbanprojects,thereare
manymunicipalagenciessuchastheMetropolitanOffice
for Private Investments Promotion GPIP46 that has
promotedprojects such as ‘Via ParqueRimac’, ‘Nuevas
VíasdeLima’and‘ViaExpresaSur’,whichusesinstruments
such as data room, synthesis plans, and infographies.
There is also the Toll Administration Company of Lima
EMAPE,thatbuildsandadministershighwaysandother
high transit roads; and the Metropolitan Fund of
Investments INVERMET that finances and executes
projectsandinfrastructureworksinthecity.Bothagencies
–togetherwith theUrbanDevelopmentOffice and the

46 Local equivalent to the PROINVERSION national agency.

NeighborhoodParticipationOfficeoftheMML–formpart
ofthedirectors’boardofthe‘BarrioMio’program.

Network Formation

TheMetropolitanAssemblyAMLisaconsultationand
coordination body of the MML integrating 42 district
mayorsfromLimaand29representativesfromcivilsociety.
The mayor of Lima presides over the assembly and
coordinates efficient implementation of metropolitan
plans47.Thecivil societygroupwithin theAMLhasbeen
very active during the current Administration and has
approved the Concerted Regional Development Plan
(PRDC) and often requested information about its
execution.TheyhaveinsistedontheroleoftheIMPinthe
plan’s enforcement and onmaking it decentralized and
participatoryinnature.ThePRDCandtheRegionalDisasters
Plan use spatial information, togetherwith some topics
raised by the AML such as implementing electronic
consultationsforparticipatorybudgetingprocesses.48

TheRegionalConferenceforSocialDevelopmentofLima
COREDES49bringstogetheranumberofCBOsandCSOs.In
2010itelaboratedanagendaforLimainthecontextofthe
municipal electoral campaign that year. The agenda
containsdifferentaspectsof thecity includingeconomic
and urban development.50 Information related to the
agendawas submitted to the new administration and a
numberofmixedworkcommissions(MMLandCOREDES)
wereconvenedtocontributetotheOperativeInstitutional
PlanoftheMML.SeveralmembersofCOREDEShavebeen
electedmembersoftheAML.

The Poverty Fighting Concertacion Group MCLCP
(‘MesadeConcertaciónde Lucha contra la Pobreza’)–

47 Such as the Concerted Regional Development Plan PRDC 
and the Urban Development Plan. 

48 The same assembly previously worked on a political 
document called ‘El Acuerdo por Lima’ (Agreement for 
Lima) that was presented by the mayor in 2011.

49 COREDES belongs to the National Conference for Social 
Development (CONADES) that is a national scale meeting 
space of networks, organizations and citizen movements 
in the country. 

50 The agenda was composed by a series of programmatic 
proposals that Lima’s civil society (concentrated in 
COREDES) proposed to the candidates for metropolitan 
mayor. It included topics such as urban management; soil, 
housing; habitat and vulnerability; economic development 
and employment; capacity building; security; 
environmental management and climate change; fight 
against corruption and culture.
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Workgrouponhousingwascreatedasconcertacionspace
by Supreme Decree 01-2001-PROMUDEH in 2001. The
MCLCPofLM51consistsofaworkinggrouponhousing
where representatives from the MML, district
municipalities, national government agencies such as
COFOPRI and INDECI and several NGOs participate
actively. They arediscussing intervention strategies of
theMetropolitanPopularHousingProgramoftheMML
andthe‘Kuelap’projectinthe‘ElAgustino’district,the
first pilot program of low-income urbanization on
hillsides.ThePopularHousingProgrampresentedtothe
MCLCPgeo-referenceddataforidentifyingpossibleplots
forurbanrenewal,estatesinruins,monumentestates,
landusesandquantitativehousingdeficits(blocklevel).
That space also has a working group on water and
environment,amongothers.

Theenvironmentalsectorisoneofthemostadvanced
in spatial knowledgemanagement. In relation to hydro-
climaticknowledgemanagementthereareprogramsand
projectsfrom:

• national entities promoted by the Ministry of
Environment MINAM and the Lima Metropolitan
MunicipalityMML (Office of Services to the City /
EnvironmentDeputyOfficeGSC/SMA)andtheOffice
forParksAdministrationSERPAR;

• the ProvincialMunicipality of CallaoMPC and the
LimaandCallaoregionalgovernments;52

• districtmunicipalities(e.g.theclimatepactbetween
San Borja, Pueblo Libre andMiraflores, signed in
September2012);

• research projects by the ‘Servicio Nacional de
Meterología e hidrología del Perú’ SENAMHI,
‘InstitutodelmardelPerú‘IMARPE,53Chance2Sustain,
LiWa(withtheparticipationofSEDAPAL,MML,the
NGOFomentodelaVidaFOVIDA,NationalEngineering
UniversityUNI, FORO, among others)54and several
universities(‘PontificiaUniversidadCatólicadelPéru
PUCPamongthemostrenowned);

51 As a concertation space, it does not count with specific 
members, but participants that represent a series of 
public institutions and social organizations that exchange 
information and sometimes reach some level of 
agreement. 

52 The Regional Strategy of Climate Change of Callao has 
been approved and its second update is in progress.

53 See: http://www.imarpe.pe 

54 A computerized water flow model system http://www.
lima-water.de/

• technicalcooperationprojectsbyUNDPandAVINA;55
andfromCSOssuchasTheCitiesforLifeForumand
the ‘Movimiento Ciudadano Frente al Cambio
Climático’MOCCIC,amongothers.

• amulti-sectoralteamconvenedbycivilsocietyand
governmental representatives that developed the
EnvironmentalAtlasofLima56(initiatedin2002and
publishedin2009).

Anotherinitiativeforspatialinformationmanagementis
theLiwaTool,acomputerizedmodelforwaterflowunder
developmentbyIFAKasamemberoftheGerman-Peruvian
teamofresearchinstitutesworkingundertheLiwaresearch
project.57Oneof themost important contributionsof this
studywasthestandardizationofthematicinformation,which
enableddatacomparison(seeMirandaSaraandBaud2014).

Knowledge building, exchange, 
contestation and use

Processesofconstruction,exchange,contestationanduse
of spatial knowledge are influenced by contradictory
trends. On one hand, there is the introduction of new
information technologies in the context of globalization.
Theintroductionof ICT-GISsystemsinurbangovernance
belongstoatechnologicalrevolutionexperiencedbythe
wholeworld,withtheglobaleconomyrelyingincreasingly
ontelecommunicationandinformation.58

PublicentitieshaveInternet-basedconsultationsystems
suchasCOFOPRIthathasafreeon-lineservicethatpermits
userstocheckthesituationoftheirplotsandtheirrecords.
Another important system is the online cadaster with
information about land status for developing urban and
ruraldevelopmentplans,transport,environment,security,
andtaxation.Accessviainternetisfreeorpreferentialfor
public and private sector actors as well as the general

55 Latin American foundation supported by the VIVA trust 
fund created by Stephan Schmidheiny for promoting 
sustainable development through an alliance between 
private companies and philanthropic organizations.

56 http://www.geoserver.itc.nl/lima/start/start.html 

57 In: http://www.lima-water.de/

58 Another group making extensive use new communication 
technologies is the new generation of youngsters from all 
social levels, as evidenced from the large numbers of 
internet cafes in the country and particularly in LM. 
Nonetheless, greatest part of this interest is related to 
amusement and to a much lesser extent to more academic 
purposes. Thus, there is a pending task to take advantage 
of that interest for new technologies, but relating it to 
greater social challenges.
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public. SUNARP has aweb-based information systemof
registered estates namedVirtual Registry Tutor, and the
SBNhasan integratedsystemofgeographic information
andnumericdatabasesthatenhancesthemanagementof
cadasterinformationandmoreefficientadministration.

On the other hand, there is a persistent ‘secretism
culture’relatedtolowlevelsoftransparencyandsharing,
especiallybygovernmentrepresentativesandconsultants.
Therearecaseswheninformationishiddenforsecuringreal
estateinvestmentsinhazardousareas(i.e.the‘CostaVerde’
which is a high risk area because of earthquakes and
tsunamis);andoppositecaseswheninformationonhazards
is intentionally used to undervalue land for securing
investments through cheaper reallocations and
expropriations,liketheLA-VPRcase.59Thereisalsothefear
thatinformationmightempowernewactorsagainstexisting
localleadership,underminingexistinginvestmentdynamics
securedbyagreementsbetweenprivateoperators,social
leadersandlocalgovernment.Forinstance,duringtheLiWa
toolconstructionprocess,SEDAPALlimitedaccesstotheir
information to the IMP and other institutions, despite
signingspecificagreementsfordoingsoearlier.Thiscanbe
relatedtoalackoftrustaboutpossiblefurtheruseofthe
informationbytheIMP,adividebetweenwaterandland
policies,andthereferredsecretismculture.

Lackoftrustinsharinginformationisthefundamental
problemfacingthebuildupofamulti-sectorplatformfor
information exchange and knowledge construction,One
reasonforthisconcernsthecostofinformationandlackof
institutionalcontinuity:fromhighlevelsofrotationofpublic
officerstolandtraffickingmayorsandpowerfuleconomic
groupsthatprefertokeepinformationwellhidden.Each
election in LM represents a complete change in the
compositionofthehighleveltechnicalandpoliticalteam
for eachMunicipal and/or RegionalGovernment and/or
NationalGovernmentifrepresentativesarenotreelected.
Thisimpliesacompleteabsenceofcontinuityormeansof
knowledgeaccumulationinthepublicsector.Cityofficers
donothaveexpertisefordailyuseofgeographicinformation;
andwhenmanagers’capacitiesaredeveloped,theyleave
theinstitutions(sometimestakingalltheinformationwith
them)becauseoftherotationingovernment.

Incontrast,civilsocietyinstitutionstendtofunctionas
akindofrepositoryofdatabasesandexperiences,andnew

59 In 2007 the MML passed the City Ordinance 1020 that 
appointed the MIRR (direct social impact area of the LA-VPR 
project) as a special regulation area and that reallocation 
due to risk reasons was of public necessity for safeguarding 
security. Declaring the area as a risk zone would dramatically 
devalue properties and legitimate forced evictions.

administrationsoftengothereafterelectionstorequest
information about their districts. Interestingly,members
from the local community claim their right to include
upcoming authorities into the process; recognizing and
legitimizing their presence and openness to transfer
knowledge.Ingeneralsocialleadershaveaverystrongtacit
knowledgeonhowtodealwithpublicagentsinpolitical
spaceswhile technical institutions (such as DESCO and
CENCA) provide technical and financial information for
supportingtheirdiscourses.

Knowledge Construction in Urban Planning

Intheconstructionofurbanandspatialplanningseveralactors
participate by developing local, regional, national and
(international)regionalintegrationmegaprojects(suchasIIRSA
among others) as table 5.1.15 shows. Nevertheless, the
differentlevelsofplanningremainratherindependent.There
remains a strong disconnection between municipal and
regionalbodiesandserviceproviderswhendefininglanduse
andimplementinginfrastructure,withaconstantinterference
of judiciary courts. LM lacks territorial planningwithwell-
articulatedtechnicalspacesincoordinationwithnationallevel.

Thereisneitheranintegralnorunitaryvisionofthecity
as a whole. The dominant rationale has not given any
prioritytolong-termplanning,buthasconsolidatedmarket
orientationsthroughseveralderegulationpolicies(through
administrativesimplification),weakeningregionalandlocal
institutionality (even as a part of the decentralization
process), and relyingonmegaprojects asdrivers for city
developmentenginesthathaveexacerbatedconflictsand
generatedcorruptionproblems.

Large real estate operators and private investors
(supportedbylobbyistsandconsultants)holdtheclearest
‘pro-growth’visiononLMwithnocounterdiscoursesfrom
social organizations that remain very fragmented and
focus on immediate house and neighborhood scales.
Private sector operators (VEOLIA French infrastructure
andenvironmentalservicesprovisionfirm),hasprepared
a vision on re-developing new centralities, along the
‘CostaVerde’andSouthLimasea-frontsandawholenew
‘self-sustainable’cityofalmost35000haonthesouthern
partofthecity.Theofficialvisiontoyear2025published
almost3yearsaftertheURVIA-VEOLIAvisionlegitimizes
thisbyreferringtopoly-centrality60andproposing‘coastal

60 “The traditionally monocentric structure of Lima has 
started to disappear with the creation of the first 
deconcetrated development poles, largely driven by real 
estate laws before the guidelines of an always incompetent 
and inefficient urban planning” (Ludeña 2010:76).
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border’developmentsonthe‘CostaVerde’andSouthern
Lima and a ‘self-sustainable’ expansion in the same
southern quadrant of the city. Despite the celebrated
participatory and ‘concertative’ nature of the plan, the
referredmap(figure5.1.16)wasnotdevelopedthrough
participatory processes and no technical information is
providedinrelationtobothmegaprojects.Althoughthe
PDRCreliesonreorganizingtheexistingcoreofthecity,it
isalsopushingforthedevelopmentofmassivequantities
of new urban land for an already sprawling city, with
unknownfutureeffectson theLurinValley.Thismeans
thatthesouthernareaofLimawillbethelastbattlefield
betweenthelastfarmersandspeculators’voracity.Today
thedesertinvadersarenothomelesspoormigrants.New
invaders are thenew rich andbig real estate consortia
whosegrowingpowerhasbeenconsolidatedbyreducing
ahugeeco-parkintheSouthofLimafrommorethan8000
hato1700ha(Ludeña2010:47).

Thecurrentplanningvacuumbecomesaverycomplex
issue,especiallywhenthebiggestconstructionfirminPeru
isplanningtodevelopasatellitecitybiggerthan8km2in
the referred area with no apparent attention to self-
sustainibility.61 Developing strategic guidelines with no
furthertechnicalbackuporsocialsupport,suchasthePRDC
onthesouthofLimariskspermitting–insteadofregulating–
market-ledunregulatedinitiatives(Figure5.1.17).

Territorial Planning in LM (OT)

The IMP is currently elaborating the territorial plan,
includingnotonly theurbanareasofMetropolitanLima
butalsoitsfourriverbasins.TheplanfortheChillonand
Lurinbasins is currentlyunderdevelopment (2012), and

61 In: http://gestion.pe/inmobiliaria/grana-y-montero-
desarrollara-ciudad-satelite-al-sur-lima-2060530

62 > see table next page

(INTERNATIONAL) 
NATIONAL

(MACRO) 
REGIONAL

LOCAL LEVEL

PROVINCE  
LEVEL

DISTRICT  
LEVEL

MACRO INTERNATIONAL PROJECTS 
(IRSA: transoceanic etc.)

X X

CONCERTED DEVELOPMENT PLANS X X X X

NATIONAL TERRITORIAL DEVELOPMENT 
PLAN 2004-2013 X

NATIONAL PLAN OF URBAN 
DEVELOPMENT (MVCS) X62

TERRITORIAL DEVELOPMENT PLANS 
(Macro, middle and micro ZEE, EAE)

X X X

LAND MANAGEMENT PLANS 
(Watershed programmed, brokers, 
intermediate cities…)

X

URBAN DEVELOPMENT PLAN 
(Zoning Scheme, Risk Management Plan, 
PIGARS, Road and Transports plans, etc.)

X X

RURAL DEVELOPMENT PLAN X

HUMAN SETTLEMENTS DEVELOPMENT 
PLANS X

Source:  G. Takano and L. Miranda Sara 

62  Only one National Urban Development Plan was done by the MVCS decades ago but it has never updated.

Table 5.1.15:WhodoeswhatinspatialplanninginPeru?
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several workshops have been held with all district
municipalities fromtheseareastopreparetheproposal,
with a second series of workshops planned after the
conclusionoftheplantovalidateit(2013).

Such planning processes are supposed to go beyond
economic-economic zoning (that remains a diagnosis),
implyingalevelofcollaboration(throughagreements)with
LM’sneighboringprovinces.IndeedtheIMPisworkingwith
the territorial conditioning office of the Callao Regional
Government (GRC)tostandardizethealreadydeveloped
zoning in Callao with planning at the river basin level.
However,when formulating the Territorial Planning Plan
certain information problems arose in relation to
environmentalmanagement.Theseinclude:

– physicalgeographicalmappingwasdoneforthefirst
timeonly a fewyears agoand thehydrogeological
mapis30yearsoldwithnoupdates.

– TheNationalAuthorityofWaterhasnostudiesabout
groundwatersupplyinLima(despitethefactthatitisthe
mostimportanturbanwatersource).TheIMPhastogo
tothatauthoritytogetinformationaboutwaterquality,
whichithasonlyforveryspecificareasofthecity.

– The Civil Defense Institute has no geographic
informationabouthazardsandvulnerabilities.There
areseveralversionsofthehazardsmap,butnone
hasbeenformallyapprovedbyINDECI,theMMLor
theMPC.

Figure 5.1.16:LM’sfuturevisionfromtheprivatesectortoyear2035

Source:  Florez, R. ‘UNA VISIÓN DE LIMA AL 2035’ Presentation at the “PLANIFICACIÓN DE LAS CIUDADES, TRANSPORTE Y 
CAMBIO CLIMÁTICO” seminar. November 2010.
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AftertheapprovaloftheOrdenamientoTerritorialOT
proposalaplatformthataimstostandardizetheuseand
sharingofspatialinformationwouldstartoperating(tobe
developedasaprojectofthenewPRDC).FortheRimacand
Chillon basin areas in Lima and Callao, an agreement
between INEI (National Institute of Statistics) andwater
companySEDAPALhasbeensignedtoestablishacommon
cartographic base. The main strategy is to establish a
nucleusthatwouldprogressivelyexpandtoamanagement
information system and promote the use of metadata

throughoutthepublicsectorinLima.Currently,agreements
existonlywithrespecttocartographicstandardsanddonot
yet provide an integrated system.Nonetheless, because
commonmetadataisusedthereistransparencyaboutwho
hascreatedtheinformationandwhatitrepresents.

An important issue is that these kinds of activities
depend more on politics than technical decisions; and
currentrelationsbetweenofficesreflectspecificinterests
instead of institutionalizing information platforms. For

Figure 5.1.17:‘LimaPolicentricCity’.MML-PRDC’svisiónonLMtoyear2025

Source:  MML (2012)
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example while the IMP is currently coordinating with
SEDAPAL;themayorofLimaisclaimingachaironSEDAPAL’s
boardwith a clear denial from the central government.
Also, when the national government realized that
transferringterritorialplanningOTfunctionstotheMML
wouldhaveanimportantempowermenteffectregarding
landpolicydecision-making,itdecidedtostopthetransfer
processfromEnvironmentalMinistrytoMML.

A different kind of initiative comes from the Plan of
Incentives forMunicipalManagement (Law29332-2011)
by thenational government.According to thispolicy,an
economic incentiveof1millionPENwasofferedtoeach
municipality that would identify physical risks in their
jurisdictions.1200outof1800municipalitiesrespondedto
the plan during 2012. For those 1200municipalities, an
extra1.5Mwereoffered for translating that information
intomitigationplansand700respondedwhichisconsidered
agreatsuccessbytheMinistryofHousing.Eventhoughthe
response from local governments has beenmassive, no
appropriate guidelines about the required information
havebeendesigned(noindicators,variablesandnoteven
definitionsofdangerorvulnerability)andthequalityofthe
informationgivenbacktothenationalgovernmentisvery
mixed. Also, the provided incentives can be used in
discretionarywaysandnotfordealingspecificallywithrisk
andvulnerabilityissues.

Spatial knowledge produced through 
citizen participation processes

Knowledge components of the ‘Barrio Mio’ 
program for upgrading sub-standard 
settlements

Atthemetropolitanlevel,“pro-poor”and“pro-life”focuses
haverecentlystartedtobecomemorerelevantwithinthe
newadministration.Theseapproachesarematerializingin
ongoinglarge-scaleprogramssuchas‘BarrioMio’thataims
tobuild urban infrastructure inmarginal areas. The first
stepof theproject is to reducephysical vulnerability by
buildingstairwaysandretainingwalls.Afterthefirstphase,
several integralurbanprojectswillbeexecutedbyusing
participatoryplanningtechniques,suchastheconstruction
ofroads,parks,andsportinfrastructureinaccordanceto
thepopulation’sneeds.

Fordeveloping its interventionmodel,BarrioMiohas
developed an urban poverty map (based on the 2007
census) and systematic fieldwork gathering geographical
data fromdwellings established after the census. It has
characterized thepoorestpopulationsaccording to their
unsatisfied basic needs, and applied theGINI inequality

index. 17 territories with relatively independent urban
structures(amoreorlessdefinedcoreforprogrammatic
purposes)were identified inperipheral areasof the city
(most vulnerable). These areas were identified after
analyzing demographic (INEI) and physical/geographical
variables of the city. The aimwas to build amodel for
prioritizingactionsonatechnicalbasis.Themodelwould
avoid politicalmanipulation of investment prioritization;
and‘anticipatethedemandfromthecity’,sothathigher
levels of organization/reaction capacities would not
overpower real urban problems, and lead to biased
decision-makingprocesses.

For instance, when information on stairways was
incorporatedintothemodel,includingtheslopethreshold
fordecidingwheretobuildastairway,theslopevariable
wascorrelatedwithavariableofexistingstairspreviously
madebythecommunity.Thisindicatedtheslopethreshold
assignedbythepeopleandbecametheofficialone.The
correlation indicated that those settlementswith slopes
steeperthan30%wouldnecessarilyneedastairwayand
those settlements with slopes between 24% and 30%
wouldbeonatransitionstage(decisionsoninterveningin
thisrangewouldbeconsideredsecondpriorityandlinked
toothervariables).Thecurrentidentifiedlimitforbuilding
onslopeareasis47%.

2012-2025 Concerted63 Plan for Lima Regional 
Development as learning process (PRDC)

ThenewMetropolitanAdministrationconsidersitnecessary
toreactivateplanningprocesses,byjumpstartingthenew
ConcertedDevelopmentPlan2012-2025(PRDC)64.Theplan
proposesdevelopmentguidelinesforthecityandwillbe
thebasisformorespecificplanningschemes,mergingtwo
differentkindsofassessments:afirstacademiconemade
byconsultantsandtechnicians;andasecondonemadein
aparticipatorymanner.Onthisbasis,thetechnicalteam
integratestheknowledgeproducedandgeneratesthefinal
plan. Nonetheless geographic tools were not used
systematically beyond specific topics such as transport,
securityandurbandevelopment(e.g.publicspaces,urban
equipment).

Asmethodology, the PRDC tried to identify certain

63 The term ‘concerted’ is related to the fact that the plan is 
approved by different local actors participating in its 
formulation.

64 According to the national legislation, concerted 
development plans are focused on the populations and 
propose general guidelines, while urban development 
plans are focused on the city and imply more specific 
projects and instruments. 
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Source:  IMP/MML

LimaNorte

KimaCentro

LimaEste

LimaSur

Callao

Zonas
LEYENDA

Figure 5.1.18:OperativeareasoftheRegionalConcertedPlanofLima

82





areasofthecitywithrelativelysimilar featuresforthe
analysis:CentralLima,SouthLima,EastLimaandNorth
LimaandCallao(seeFigure5.1.18).Afterthissubdivision
thepopulationfromtheseareaswasconvokedthrough
thecitizenparticipationofficeofeachmunicipalityand
the mass media. Then, two parallel participatory
processesandtheirconvergenceweredesignedinorder
to merge sector and territorial dynamics. First,
participants fromdifferent sectors (privatesector, sub-
nationalandnationalgovernment,CSOs,universitiesand
NGOs, the Church, territorial leaders, citizens) were
convenedtodiscussaproposalaboutthevisionofeach
5 sectors. Second, a number of thematic meetings
(sector-oriented such as education, transport, health,
security)were convened in order to recognize specific
issues in their areas. Despite the big efforts to open
dialogue in thewidestway possible, two fundamental
actorsforthefutureconfigurationofthecitysuchasreal
estateoperatorsandlandspeculatorsdidnotparticipate
in the plan’s formulation process.65 The first group
generallyusesmoredirectmechanismsforexpressingits
pointsofview,andthesecondgroupremainsmarginal
toregularprocessesduetoitsillegalnature.

Thereareseveralnetworksthatbringactorstogetherlinked
to several topicswithin city planning.Unfortunately the
processofformulationandfollowupoftheDevelopment
PlanofLM(PRDC)doesnothaveaninstitutionalizedspace
that groups different actors. From that perspective, the
neighborhood consultation system for 2013 MML
participatorybudgetingisanimportantachievement.The
implementationofthesystemconsistednotonlyofinternet
access, but also the installation of computer stations in
publicspacessuchasparks,shoppingareas,municipalities,
the implementationof capacitybuildingworkshops,and
theparticipationofpublicfigures.

Other community-based knowledge building

Despitetheseefforts,thecitizenparticipationprocessesin
LMhave not been focused very specifically on building
spatialknowledge(neitherintheprocessofconstruction
of the PRDC or the electronic consultationmechanisms
referredtoearlier).However,thereareveryrelevantlocal
initiativesregardingtheconstructionofcommunitymaps
for risk management. These maps not only contain
informationaboutrisks,butconstituteaninstrumentfor
stimulatingthepopulationtoreducesuchrisks.

Anotheraspectrelatedtocitizenparticipationandthe
follow-upofurbantransformationsandtheperformance

65 Considering that they do not take part of any similar 
process.

of public institutions occurs around several ICT-based
observatories such as ‘Lima comoVamos’66 that follows
qualityof lifevariations inLM. It ispromotedbyprivate
sectorinstitutionssuchastheCatholicUniversityofPeru,
RadioProgramasdelPeru(broadcasting),the‘Asociacion
CivilTransparencia’(thirdsector)theGermanInternational
Cooperation Agency GIZ and the ‘Asociación Atocongo’
(CSR).NGOssuchastheUrbanObservatoryDESCO67and
‘InfoVivienda’fromCENCA68alsohaveinitiatives.

Community-based knowledge is used in reactions to
large-scaleprojects,andthecaseoftheMIRRfacingLA-VPR
isemblematic.ForresidentsfromtheMIRR,thefactthat
theyhaveneverbeenconsultedorproperlyinformed,isa
violationoftheircitizenrights,whichmadethemcontest
the project by using the following knowledge-based
negotiationmechanisms:

• Surveys: neighborhood associations surveyed the
settlementasatoolforgeneratingindependentand
communitydriveninformation

• Writing letters to the municipality to demand
information

• Neighborhood councils organized informative
workshops and assemblies where residents voice
theirconcerns.

• Distribution of leaflets and newspaperswritten by
residents/leaders/lawyers

• Shift from protest/confrontational phase to a
conversation/legal phase: community protests give
way to technical legal discussions,69 establishing
relationshipswithlawyerswhoofferedlegalexpertise
forchallengingthecontract

66 ‘Lima Como Vamos’ –together with institutions from 
Arequipa and Trujillo– form part of a network of 70 similar 
institutions from different Latin American cities the Latin 
American Network for Just, Democratic and Sustainable 
Cities and Territories. These initiatives aim to improve city 
management with an inclusive, sustainable and ethical 
perspective.

67 The Urban Observatory DESCO is a web based virtual 
platform that contains information on public space and 
risk management (vulnerability maps for risk mitigation 
plans) for the districts of South Lima. 

68 ‘Info Vivienda’ summarizes news about housing, water and 
sanitation and urban development topics. It is used for 
following up the current urban situation and discussing it 
with the population where CENCA works (San Juan de 
Lurigancho district).

69 Importantly, this change of space has a negative effect: 
neighborhoods have atomized and tend to technically 
negotiate in parallel.
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• Pricecalculationsoftheirhouses(independentlyof
theevaluationsmadebytheMMLandthecompany)

• Fighting“Ordenanza1020”attheconstitutionalcourt
inaalliancewithoppositioncongressmen.

At theHuascarán neighborhood (RightMargin of the
Rimac River), themajority of the population completely
rejects project implementation as the settlement is
consolidatedandnotexposedtoenvironmentalorphysical
risks. The residents demand the construction of an
alternativeroute,asthereisamplespacebetweentheriver
andthefirstlineofhouses,makingtheirownproposalfor
analternativerouteforthehighway.

Materialities

From the spatial knowledge point of view, the public
institutions contribute by providing spatial registration
instrumentsandvirtualcommunicationsystemswithusers.
However, the various systems in place are not always
interconnected; they use their own cartographic bases;
theydonotsharethesameplotorcoordinatedsystemsof
cadastralcodes;theirplotinformationdoesnotcoincide;
and they do not show much interest in constituting a
coordinatedGISand/norcadastralsystemforLM.

An initial step in this regard is the Spatial Data
InfrastructureofPeruIDEPthataimstointegratedifferent
public institutions thatprovidespatial information. It is
stillunderconstructionbutmovingveryslowlybecauseit
concernsacomplexprocessofstandardization.Itsgoalis
to standardize and systematize cartographic and geo-
spatial information from different state actorswithin a

single platformmanaged by theNational Government
fromthePrimeMinister’sOffice(PCM).Itisrelatedtoan
important move towards electronic government well
establishedattheLatinAmericanlevel,withinstitutions
suchastheNationalGeographicInstitute(IGN),theNavy,
INDECOPI (in charge of standardization) and COFOPRI
Participatinginit.

InthedevelopmentoftheregionaldevelopmentPlan
forLima,communityknowledgeisbeingmobilizedthrough
consultations,andthroughtheestablishmentofphysical
infrastructure using ICTwhich citizens can use in public
spacesonacontinuousbasis.

Conclusions on Lima Metropolitana

LMisdividedintotwojurisdictionsthatatthesametime
aredividedintooneprovincialmunicipalitywithregional
government competences in Lima, both regional and
provincial governments in Callao and 49 district
municipalities. This fragmentation and absence of
integrated and interconnected information systems
constitute a serious barrier for developing integrated
spatial planning andmanagement at themetropolitan
level.Authoritiesandofficersareconcentratedintheir
very own small territories, losing the metropolitan
perspective and comprehension of problems affecting
thewholecity.

Although the production of sector-based knowledge
belongstonationalgovernment institutions(that indeed
concentratesthehighestinvestmentcapacitiesinthecity),

Source:  http://play.tuteve.tv/
videogaleria/listado/111614/ 
2012-11-22-21112012

Still capture from ‘RMP program from 
21/11/12

Figure 5.1.19:SocialLeaderfromthe
‘Huascarán’neighborhood
showingtheirproposalfor
changingthelayoutonTV
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localactorshavetointegrateknowledgethroughamore
territorial view, incorporating it into an urban planning
approach. Nonetheless, the lack of an articulated
geographic information database undermines the
possibility to reach an integral viewof themetropolitan
territory, and the dominance of centralized and sector-
specific management from the national government
fragmentsthecity’sfuturedevelopment.

Thisisevidencedbythesmallwillingnesstosharedata
and the absence of a common cartographic basis. IGS-
basedmappingwouldpermitanintegratedunderstanding
of different types of territorial knowledge at different
scales,fromdifferentsectoranddisciplinaryfocusesrelated
tothesamecity(macro-regional/inter-basin,metropolitan
cityandneighborhood).However,thecultureofsecretism
alsoneedstobeaddressedtodothissuccessfully.

Severalnetworksareformulatingandfollowingpublic
policies,buttheiruseofspatialknowledgetoolsisrather
limited.Althoughexperiencesofconstructingcommunity
riskmaps are themost relevant, their articulation to
metropolitan and district information systems is still
pending. Despite the importance of the use of
information systems for decision-making and city
management,thewillingnesstobuildintegratedspatial
information systems and to invest in strengthening
capacitiesisnotrecognized.Thedominantlogicofthese
services is providing information, not democratizing
decision-makinginthecity.

The use of spatial knowledge instruments for city
development is limited topublic institutions in chargeof
cadasters, land registries, real estate investors and
corporations, and private consultants. Civil society and
socialorganizationshardlyusethistool.Inplanningterms,
wecanseethatinPeruandespeciallyLM,thereisaconstant
lackofcoordinationandseveralconflictsbetweensectors;
levels of government; and between the public, private
sector,thecivilsocietyandcommunitiesduringthelast20
years.ThissituationsuggeststhatupdateoftheMasterPlan
for the urban development of LM and implementing a
transparentinformationsystemthatwouldguaranteeequal
accesstospatialinformationremainsfullyurgent.

5.1.5. Kalyan Dombivli, India

The E-governance programme in Kalyan-Dombivli is the
mainlocalknowledgeproductionsystemtobeputinplace
through government. It consists of management
informationsystemsforinternalmonitoring,government
to citizen interaction through websites providing
informationandcitizenfacilitationcentres,andcitizento

government interaction through grievance redressal
systemsthroughbothInternetandmobilephonechannels.
Theyfollowe-governancebenchmarksestablishedbythe
Ministry of Urban Development (MoUD 2010). These
benchmarks are designed to streamline operational
efficiency at local level, transparency andaccountability,
andhavebecomepartofthemandatoryconditionsforthe
national JNNURM programme, with specific guidelines
developedforimportantbasicservices(MoUD,2010).

Discourses and rationales for introducing 
ICT-GIS-based KM in urban governance; 
boundaries, work processes, mapping needs

InKD,themaindiscoursebehindtheintroductionofICT-
GIS-based spatial knowledge management systems
(e-governance)wastomakeworkprocessesmoreefficient,
makeadministrationandrevenuecollectionmoreeffective,
andtoimproveLGrelationswithotherlevelsofgovernment,
citizensandtheprivatesector.Amajordiscussionconcerned
thelengthoftimeneededforadministrativeproceduresas
wellastheirhighlevelsofcorruption(generallyinIndia).
E-governance is considered to be able to provide
improvements in both areas. Increasing transparency is
furtherunderpinnedbytheRightToInformation(RTI)Act.
Improvements in accountability are supposed to be
supportedbygrievanceredressalsystems,andconsultation
mechanisms built into processes of designing City
DevelopmentPlans.

Such discourses on spatial KMare promoted through
higherscalegovernment levels–nationalandstate,and
draw on a discourse of city development strategies
(efficiency, effectiveness, changing urban landmarkets,
slum-freecities)assumedtobeanintegralpartofgeo-ICT
knowledge systems. Such discourses are promoted by
national programmes concerning city development
(JNNURM),andprogrammesdealingwithslums(e.g.RAY).
Suchprogrammesmaketheintroductionofdigitizationand
spatialized informationby localgovernmentsmandatory,
particularly in areas of property tax assessment and
collection,birthanddeathregistration,watersupplyand
citizengrievanceregistration.

Themain rationale is that local governmentwill have
better information for administrative procedures,
monitoring,andinRAYtheideaofcommunity-consultations
forslummappingisincludedinthedocuments,although
thisismoredifficultinpractice.

The idea of strategic urban planning from the local
governmentperspectivedoesnotexist,becauseKDMChas
no mandate to do this (only held by development
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authoritiesforhewholeMumbaiagglomeration).KDMC
isstrategicintermsof‘projects’,whichitdevelopsinthe
context of the City Development Plan; JNNURM has
providedaframeworkinwhichsuchinitiativesarevalued
andrecognized(andfinanced).

Actor networks in socio-spatial knowledge 
management in Kalyan-Dombivili

Themainconfigurationofactorsinsocio-spatialknowledge
managementinKDisthecoalitionbetweentheurbanlocal
governmentandtheprivatesectorontheonehand,and
the local and state government on the other hand. The
urban local government was a main driving actor for
establishingICT-GISknowledgemanagementinKD,through
theambitionsof itsthenCommissioner.Withinthe local
government,theICTDepartmentcomesdirectlyunderthe
Commissioner,buthastomaintaingoodrelationswiththe
linedepartmentstoensurethattheyactuallyincorporate
digital databases for their work processes and for the
internalMISexchangewithintheMunicipality.Thislatter
process has remained difficult, with line departments
defending their relative autonomy, especially where it
concernsoutsourcingoflarge-scalecontracts.

The private company ABM is crucial in terms of
developing software programmes and for their
implementation,aswellasforthelonger-termrolloutof
theprogrammedevelopedforKDthroughoutMaharashtra.
Althoughthecompanywascontractedtoprovidehardware
for the internal infrastructure, software packages with
modules for line departments, implementation of
infrastructureandsoftwarepackage,andtrainingforthe
staff,ithasremainedalong-termactorwithintheULBwith
substantiveandtechnicaldominance.

ThelinkbetweenULBandcitizensismuchweaker.CFCs
as a decentralized interface system within the city for
residentstointeractwithgovernmentofficialshavebeen
introducedwidely.AlthoughtheCitizenFacilitationCentres
weredesignedsothatresidentscouldinteractwithKDMC
for administrative procedures through their local CFCor
online,theonlineinteractionseemstoremainlimited,even
formiddle-classresidents.

Knowledge building, exchange and 
contestation, and use

Building knowledgebydeveloping softwaremodules for
municipalservicesandsetting-up CFCsrequiredcooperation
between the ITDepartment, lineDepartments and the
privatecompany.Initially,theweeklymeetingspromoted

cooperation. The head of the IT department played a
strategic role in keeping this process going, as not all
departments were in favour of implementing software
makingtheirworkingmoretransparent.Inothers,suchas
theProperty tax assessment and collectiondepartment,
onemoduleproducedprospectiveassessmentsofproperty
values digitally, easing yearlyworkloads in determining
annualvaluableratesforeachplot.However,incollecting
thetaxes,existinginformalprocessesremainedinplace.

Theadoptionofcomputerizationanddigitizeddatabases
isstillnotintroducedacrosstheboardinKDMCeitherfor
internaluse(MIS)orforinteractionwithresidents(G2C).
Twoprivatesectorcompanieshavebeenheavilyinvolved
inimplementation,andownershipofthesoftwaremodules
developed remains disputed between KDMC and the
companies.AlthoughinitiallytheimpetuswithinKDMCwas
strongtointroducedigitizationofdatabasesandtheuseof
GIS,thisprocesshasbeensloweddownbysuchdisputes,
so that partial implementation has occurred.
Organizationally,managementandmonitoringofthenew
systemsretainsproblems.

Generally,thedigitalmonitoringsectionsofthesoftware
programmeshavenotbeenactivated,sothatanomaliesin
data entry and changes in data cannot be traced (PAG,
2010). Finally, there is a lack of security in using and
exchangingaccesscodesofdepartment staff, so thatno
monitoringcanbedoneofstaffdataentriesandchanges,
irregularitiescannotbetraced,underminingthepotential
ofreducingcorruptionpractices(PAG,2010).

Spatial knowledge produced through 
participatory processes

InIndia,e-grievanceredressalsystemsarepartof“public
feedbackmechanisms”designedtoincreaseaccountability
andtransparencyoflocalgovernment.Theyareconsidered
participatory mechanisms of accountability to citizens,
which started from the idea that citizens should be
encouraged to helpmonitor quality of service delivery.
However, critiques of grievance redressal systems have
indicated that such processes becomedepoliticized and
individualized,andexcludesomeareasbecausetheyare
unconnected todigital systemsor arenot recognizedas
areashavingtherighttoservices.

KDMC grievance redressal data was analysed and
comparedotherdata sets for itspotentialuseas citizen
feedback to local government. Complaints to the local
government in 2007 show that more than 90% of all
complaints inKDMCaredeliveredbyhand;only6%are
submittedonlineandanegligiblenumberofpeopleused
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thephonetofileacomplaint.Theseresultsmightindicate
that citizens still prefer to deliver complaints personally,
have limited access to ICT, or lack awareness of the
possibilityofsubmittingcomplaintsonline.

Complaintswereregisteredondrainage,watersupply,
stormwaterdrainageandencroachments.Whilethefirst
three dealwithmalfunctioning of government services,
complaintsaboutencroachmentrefertothedispleasureof
more middle-class residents about the informal street
activitiesofotherpeople.Thedescriptionsshowedthatin
manycasestheseactivitieswerenotagainsttherules.The
results suggest that the pressure is exerted by mostly
middle-class citizens’ demands that officials enforce or
create regulations to deal with encroachments, slums,
hawkers,andbeggars.ThemapresultingfromtheKDCity
Report analysis shows that that complaints are not
concentratedinthemostdeprivedareasdidnotaccurately

reflect the areas in the city with the greatest need for
improvements.Thissuggeststhatthee-grievancesredressal
systemdoesnotnecessarily capture the requirementsof
those inmost need, but rather thosewith the greatest
capacityforexpressingtheirfeltwishesthroughanICTtool.

Themismatchbetweenactuallydeprivedareasand‘self-
expressedneedareas’probablyreflectsdifferentstrategies
open to households to cope with the absence or
malfunctioningofurbanservicesanddifferentialcapability
toexertpressureon localgovernmentofficials.Whereas
middle-classresidentsaremorelikelytousenewICTtools
toexpress theirwishes, the traditionalmethodsof slum
residentsandlow-incomegroupsreflecttheirdependence
on political and patronage channels, and a collective
approachratherthanindividualfeedback(cf.vanDijk2009;
van Teeffelen and Baud 2011). Therefore, although
participatory processes are useful, the validity of such

Note:  High values in IMD (ranging potentially from 0 [deprivation in all aspects] to 1 [no deprivation]) indicate a high 
multiple deprivation index. Boundary shifts due to inaccuracy of scanned maps derived from KDMC. 

Source: KDMC, 2007; Census of India 2001 
Conception and Design: Karin Pfeffer and Javier Martinez (2011);  Coordinate System: UTM WGS 1984 Zone 43 N

Figure 5.1.20:Overlayofcomplaintsasgraduatedcolour(aggregatedto2007EWboundaries)andIndexofMultiple
Deprivations(IMD)asgraduatedsymbols(matchedtothe2001EWboundaries);thegreyareasno
longerbelongtoKDMC(seefurtherMartinezetal.2011)
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information feedback systems in reflecting actual needs
and the extent to which they contribute to more
participatory processes and accountability need to used
withgreatcaution(Martinezetal.2011).

IntheKDstudyareawehavealsoexperimentedwith
participatoryworkshopstoelicittacitknowledgeoflocal
officialsintermsofhigh-prioritysectorsandgeographical

areasthatrequireparticularattention70.Theexperiment
hasshownthatthiswayofparticipatorylocalknowledge
construction provides relevant insights into the
knowledgeofandprioritiesgivenbylocalofficialsand
urbanlocalbody.

70 For more information on the experiment see also Pfeffer 
et al. (2011).

SKMS Economic growth Substandard settlements/
poverty 

Water governance 
(environm.)

Typesof
knowledge
included

Privatesectorknowledge,
technical-economic-
financialinformation,
politicalinformation

Cityplanninginformation;

zoning,redevelopmentgoals,
embedded-political
knowledge;

embedded-technical
knowledge

Technicaldrinkingwater
information;

informationonwater
consumption;

economicinformation,
politicalinformation

Spatialisationof
databases

Plansforzoningandland
use;preparedbyprivate
consultants

informationnotspatialized;
ratherprocedures.

Waternetworksmain
spatialdata;

watersourcing,waste
waterdisposal

Knowledge-
buildingprocesses

PPPsinmega-projects;

privateconsultants;

rarelylocalcommunity
knowledgeincluded

Developersandcityofficials
includedinredevelopmentplans
concerningprovisionofbasic
servicestotheurbanpoor;

localinhabitantsoftennot
aware,oronlyleadersaware;

guidelinesnotnecessarily
consistentthroughtime

K-Dtechnicalexpertise
(privatesector)and
politicalstakeholders;

academicconsultants
(coastalmanagement
plan)

Organizationand
management:

Transparency,
accountability

Informationmanagement
andplansinfluencedby
politicalprocesses;

notransparencywantedby
developers;

accountabilitytowardsown
company,shareholders,
higherpublicauthorities

Slumboards;politicians,local
leaders;

Littletransparencytowards
inhabitants,little
accountabilitytowards
inhabitants

Broadernetworksof
stakeholders;

organizationcontrolled
bypoliticalprocesses
(e.g.concerning
introductionofwater
meter)transparency
variable

Politicalpriorities
(setting)

Coalitionofpublic
authorities‘visioningtheir
city’

Resettlementgoals,slum-free
cities;

internationalprogrammes

Waterforall(24/7
watersupply);

maintainingwateras
resource?

Participatory
processes

Processeswithlocal
inhabitantslimited;

consultationwithrespect
towaterproject?

Limited,unlessmandatesby
financingorganizations;

probablypublicconsultation
whenimplementingRAY

publicgrievancesystem

Table 5.1.21:SpatialknowledgemanagementinKDMC
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In the table 5.1.21, the development of SKM in KD is
summarized,linkingICT-GISbasedsystemsandprocessesmore
integrallytothedomainsbeinganalyzedintheotherWPs.

Materiality: products, platforms, etc.

Thee-governmentinitiativeinKDMCwasstartedin1999,
and its main elements were in place in 2002. These
consistedofaninternalITinfrastructureconsistingofthe
ITdepartmentestablishedinKalyanwithaback-upserver
in Dombivili and connections to the CFCs at the
administrativeward level and an enterprise information
portal for external relations. Further, a large number of
softwaremoduleswereintroducedforreorganizingmajor
basic services as well as for internal management
informationpurposes.Atthestartamonitoring/advisory
board of experts (including academic experts) was
establishedtooverseetheprocess.

Theinternal IT infrastructurewasdesignedtochange
thewaythatdatacollection,storage,useandexchange
wouldtakeplace,aswellasthewayworkprocessesare
organized.The firstphaseconsistedofcomputerization
and digitization of service delivery through the
developmentof informationmodules (MainNET;earlier
KDNet). The IT department in KDMC was set up and
mandatedtodevelopLGinformationinfrastructure,and
to coordinate the input of information by the line
departmentsinKDMC.Itdidthisinconjunctionwiththe
private sector,by settingouta tender foraPPPwitha
privatesectorcompany,whichwouldsupply‘hardware,
software, implementation and training’ (KDMC 2000).
Eachlinedepartmentwassupposedtoprovideinformation
sets to be developed into modules for the CFCs.

Informationsetscannowbeusedbycitizensforobtaining
administrative information, for feedback on existing
services (grievances), and for tracking progress of
applicationsbycitizens(KDMC2006).

The second phase would consist of linking the
administrativedatabasesproduced through the software
modules with a GIS system, i.e. linking records to the
geographicalfeaturesoftheGISlayerscreatedbyanother
privatesectorcompanyNIITwiththeITandlinedepartments
(followingJNNURMguidelines).However,theGISsystem,put
inplacebyNIIT,hasnotyetbeenlinkedup,whichmeansthat
acentralcomponentoftheICTsystemdoesnotfunctionyet.

Inthissection,theinformationandknowledgeproducts
producedwithinKDMCarediscussedandsummarizedin
Table5.1.22.

The IT department contracted a databasewith 26-33
layerscreatedwithinaGISsystemthroughNIIT,whichcan
be used both internally as well as to some extent by
outsiders accessing the website (KDMC mapviewer). It
containsdataforsectoroneandtwo(outof7),pertaining
tothehistoricalcentersofKalyanandDombivili(building
footprints,slums,streets,street lights,pipelinesetc.),as
wellasincorporating10%ofthecompletepropertypolygon
database71.Thepropertylayerisnotpublicallyvisible,as
thefact that it isnotcompletelyuptodatemay leadto
complaintsbyresidents(personalcommunication).

TheTPdepartmentproducesprintedland-usemapsas
developmentplans.Thedepartmentdoesnotcollector

71 The rest of the properties have not yet been entered into 
a digital system. 

• InternalITinfrastructure+linkstocitizens ITdepartmentKalyan,
back-upinDombivili,ABMLtd.,CFCs

• Softwaremodules AlllinedepartmentsinKDMCCorporation,ABMLtd.,IT
department,expertcommittee

•CitizenFacilitationcentres(6)+headoffice Wardoffices,ITdepartment

• Enterpriseinformationportal ITDepartment

• Externaladvisorysystem Expertcommittee,ITDept.Head,Commissioner

•GIS-system NIITLtd.,ITDepartment,Nationalgov.throughJNNURM
guidelines

•up-scaling*:replicationofsoftwareprogrammeacross
otherLGsofMaharashtra

ITDpthead,ABM,stategovernmentofMaharashtra

Table 5.1.22:E-governanceimplementationandinvolvedactors

* introduced around 2002
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use digitized information, but knows about the IT
Department’sactivities.TheTPDepartment’smaintasks
arelandacquisition(forgovernmentpurposes),building
approval,buildingcompletionapprovals,landsurvey,and
issuingNonObjection Certificates (as a part of CDP) in
KDMC,andpropertyvaluations(Saharan,2012fieldwork
report). Nevertheless, the creation of theGIS database
also involved the digitization of future land use as
mentionedintheCDP.

KDMC has implemented several anti-poverty
programmes requiring information collection, including
National Slum Development Program (NSDP), Valmiki
AmbedkarAwasYojana(VAMBAY),SwarnaJayantiShahari
RojgarYojana(SJSRY),SlumRedevelopmentScheme(SRS),
andRAY,mentionedearlier.TheRevisedCDPidentifies74
notified slums,within a total of 263 slums inside KDMC
boundaries(RevisedCDP2011).

ThepovertycellwithintheSlumImprovementBoard
produces information for obtaining anti-poverty
programmegrantsfromCentralgovernment. Itprovides
loansandgrantstoself-helpgroups(SHG)undertheSJSRY
programme. It carried out a below-poverty-line (BPL)
survey among households in 2005, and based on that
10,195candidateswereselectedforassistance.Thislistof
beneficiariesnooneiswillingtoshow.Thecriteriausedto
puthouseholdsonthelistsareofficially515Rs./month/
person.However, this issucha lowfigurethatvery few
people be eligible. Councilors have provided LG with
beneficiariestobeincluded.Suchinformationisdifficult
toaccessandevaluateasrecordsaremaintainedmostly
inanaloguefiles.

Within the PWD an Executive BSUP Engineer is in
charge of coordinating the implementation of the
national BSUP mission locally (c.f. section 3). This
includes working with private planning consultants,
constructioncontractors,andoversightofconstruction
workandprogress.Mostof the related information is
preparedandstoredinanaloguefilesaswellasinwidely
useddesktopapplications.

Finally, as alreadymentioned in section 3, themost
recentschemeformappingtheurbanpoorsetupbythe
CentralGovernment–i.e.RAY–isbeingpreparedforKDMC
by a special cell set up for this purpose. A KDMC slum
surveywasdoneinJanuary2011,whichestimatedthat263
slum settlements in the KDMC area exist, with around
91,488households(RevisedCDP,2011;Saharan2012).The
use of GIS has been specifically mooted asmandatory
within theRAYprogramme. In KDMC twoprivate sector
mappingagenciesarecurrentlyworkingonpilotprojects
inA(easternpartofKDMCarea)andD(south-westernpart

ofKalyancentre)wards72.Theyarecarryingouthousehold
surveysandmappinglackofinfrastructure(digitally)asbasis
fortheactivitiestobeimplemented(RevisedCDP,2011).

TheAssessmentandCollection(AC)Department(AC;of
propertytax)hasdigitizeditsdatabase,butithasnotbeen
linkedtoaGISsystemorremotesensingimages.Whereas
previouslyanalogueledgersexistedwiththeinformation
onthevaluableratesforproperties,nowdigitaldatabases
existattheCFCsaswellastheHeadofficeofKDMC.Entries
madeintheCFCautomaticallygobacktotheheadoffice
andareavailableonbothlocations.

TheWaterDepartmentissupposedtocarryoutitsbilling
throughe-modules.ThesewerepreparedbyABMunder
thee-government initiative,buthavenotbeenaccepted
andimplementedbytheWaterDepartment.TheAuditsof
2007 and 2010 show that both paper-based and digital
systemsareused,butareindisarray(PAG,2010).Mainly,
the staffhasnotaccepteduseof thedigital information
system,andthereislackoftransparencyinitsuse.

Materiality

TheTPdepartment inKDusesAutocaddrawnmaps for
planningschemes,whicharenotyetavailableasGISlayers
(PAG,2010).

Outcomes of implementing spatial 
knowledge management configurations

Expected outcomes of using ICT-GIS-based knowledge
found in the literature are: greater transparency, better
competencies(efficiencyandeffectiveness),andlegitimacy
and accountability towards citizens (McCall and Dunn
2012). Inour research,wehavealso includedtwoother
issues:theextenttowhichknowledgeissharedbetween
localgovernmentactorsinternallyandwithotheractors,
andtowhatextentinformationandknowledgeisusedfor
strategicplanningpurposes.

In the Property Tax assessment and collection
department,astrategicdepartmentintermsofastrong
municipal financial basis, the following major changes
wereseeninthere-engineered work processofproperty

72 In RAY, slums are categorized – tenable, semi-tenable and 
un-tenable. Tenable slums can either be on reserved land, 
in which case the housing has to be developed on a 
relocation basis. If the land-use is residential, then in-situ 
development can take place. In KD presently 10 projects 
are dealing with in-situ development as well relocation. 
Some of these were listed earlier in other programmes 
(Saharan field report 2012).
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registration and tax collection, based on incorporating
expert and codified knowledge from KDMC staff and
privatecompany:

– staffreducedfrom62to24people

– timeneededtoregisterpropertiesfortaxassessment
reducedfrom110to21days

– taxable rates established yearly for all registered
properties

– ratesaregeneratedthroughstandardizedcalculations,
eliminatingcorruptioninthisarea

– payments canbemade in residents’neighborhood
facilitationcentre,areimplementedimmediately;can
bedonethroughouttheyear

– demand notices for paying taxes are generated
automatically,butstilldeliveredbyhand–thisisstill
anissueforinformationtransparency.

– Dataorganizationconcerningpropertieshasimproved
strongly,asKDMCdata isstoredinacentralserver
connectedwiththeCFCs,allowingdatatobeshared
quickly throughout thecity.Thedatahavebecome
more timely and readily available to staff and
residents

– Revenue collection has increased substantially,
increasingeffectivenessoftheprocess

A certain number of issues remain. The unsecured
accessofstafftothedigitaldatasystemsmeanssecurity
is limited, and software systems designed to monitor
accuracy and changes in informationarenot activated.
Verification systems to double-check information
provided by residents are not in place. Audit reports
suggest that residentsandstaffuse theirknowledgeof
‘informal practices’ to reduce tax rates and input
alternativedataintothedigitalsystem.

In terms of organizational changes and sharing 
information, the digitization process streamlined data
management and information infrastructure. However,
barriersstillremaininlinkingthedatabasestogeographical
information systems (GIS) limiting their usefulness for
verification and monitoring processes and identifying
spatialpatterns.

Localgovernmentstaffstillhastoolittleunderstanding
of the technical requirements of building digital spatial
knowledgesystem,noroftheGISsoftware intricaciesor
hardwarerequirements(cf.Richter2014).InKDtheurban
local body focuses on developing a digitized spatial
knowledgemanagementsystemprimarilyasmanagement
information system (property tax collection, grievances).

The spatial information products generated are
‘administrative’ databases or contain administrative
information.Thereisnoinitiativeyettoutilizesuchsources
of informationformorestrategicmonitoringorplanning
purposes,suchasfoundinSouthAfrica.

AsthedigitalKMsystemsfromKDarebeingrolledout
across the state to local governments, analysing local –
provinciallevelgovernmentnetworksshouldprovidenew
insightsonmulti-levelgovernancekinthefuture.

Local government works closely with private sector
companiesindevelopinghardwarenetworksandsoftware
modulesfortheSKMsystem.Theprivatesectorisaprimary
producerofspatialknowledge,utilizinglists,papermaps,
remote sensing images, and other sources of data.
Ownership of software modules is strongly contested
betweenbothactors,andtheprivatesectorseemsquite
strong (PAG, 2010). The private sector also refuses to
‘empower’localgovernmentstaffbyprovidingcontinuity
in training, to a level of competence that they become
independentoftheprivatecompany’stechnicalassistance.
This‘coalition’thereforeretainsstrongtensionsbecauseof
strugglesoverownershipoftheSKMprocesses.

However,within LG street-level bureaucrats resist the
introductionofdigitaldatabaseswithsomesuccess.Thefact
thatthepropertytaxdatabasehasnotyetbeenlinkedtothe
base-mapoftheGISsystemmakestracingdiscrepanciesin
property tax information difficult, and the fact that
monitoringsystemsinthesoftwarehavenotbeen‘turned
on’meansthatthetransparencyofchangesmadeinbilling
andpaymentsisnon-existent(cf.PAG,2010;PAG2007).

The main change found in LG due to ICT-GIS based
systemsisintheincreasedinformationprovidedthrough
theKDMCwebsite,and themuchgreaterefficiencyand
effectiveness of administrative procedures through the
CFCs.Paying taxeshasbecomemuchmorestandardized
(transparent)andquickerforcitizens,andmoreeffective
forlocalgovernmentingeneratingrevenues.

Thelinkbetweenlocalgovernmentandcommunities
is much weaker. Local communities are holders of
community-based and embedded knowledge from
practice.However,theyarenotusuallyrecognizedassuch
or included in the SKMprocesses of local government.
Mainly middle-class residents generate and provide
community-embedded knowledge to local government
throughgrievancesystems,butdonothavethepowerto
force LG to take up grievances effectively. Weaker
economicgroupsorsociallymarginalizedgroupsdonot
workthroughdigitalsystems.Drawingoutbothresidents
aswellaspoliticalrepresentatives’knowledgefromlived
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practiceisquitepossible,asshownbytheparticipatory
workshopsheldinKD(cf.Pfefferetal2011).However,it
isnotgeneralpracticeinthecity.

CitizentocitizeninitiativesarenotcommoninKDtoour
knowledge. However, community-generated digital
networks exist inMumbai and are active in generating
knowledgeaboutspatialandpoliticalissuesthere(AGNI,
Karmayog).Thisdoesnotyetseemtohavespreadtothe
wholeagglomeration.

Wecandrawthefollowingconclusionsabouttheextent
towhichknowledgemanagementsystemsareparticipatory.
InthecurrentLGspatialknowledgemanagementsystem,
urbanresidentsarelargelyexcludedfrommajorformsof
participationorconsultation.Thereisoutreachthroughthe
decentralizedCFCs,buttheonlyfeedbacktogovernment
isthroughgrievances,wardcouncillorsorself-helpgroups.
The grievance system is utilizedmainly bymiddle-class
residents,andexcludesothersocialgroups.Inanti-poverty
programmes,politicalrepresentativesareincludedtosome
extent,butcontestinformationprovidedbyLG.

Forcitizens,thereismoretransparencyinthecalculation
oftaxes,but littleornoempowerment. Itcanbesaidthat
there isgreaterrespect forentitlements,asthecalculation
methodsarenowstandardizedandinterferedwithless.Only
volunteeredgeographicinformationprovidesthepossibilities
for empowerment at a collective level. The sources of
knowledgeincludedconcernadministrativeinformationand
donotincludelayknowledge,withtheexceptionofgrievances.

Themainchangesinoutcomesarefoundtosomedegree
in legitimacy (tax calculations) and accountability
(Grievances,website).Theseinitiativesaremostfavourable
formiddle-classcitizens.The lackof transparencywithin
theBasicServicesfortheUrbanPoor(BSUP)progammes
anddatabasessuggestthatneitherpoorhouseholdsnor
their political representatives are experiencing benefits
fromthenewknowledgeinformationsystemscurrently.

5.1.6. Chennai, India

Discourses and rationales for introducing 
ICT-GIS-based KM in urban governance

ThediscoursesonintroducingICT-GIS-basedknowledge
managementvaryacrossorganisationsinChennai,but
mainly there is a focus on increasing efficiency and
effective work processes within existing mandates,
aimed at improving administrative processes and
revenue collection, in which digitization and geo-
referencing is considered supportive to provide good

databasesandsupportmonitoring.Implicitlyembedded
inthesediscoursesaretheissuesofbettermonitoring
andsurveillanceagainsttaxavoidanceandillicittapping
ofmunicipal services. Civil society organisationsmap
needsandexistingserviceprovision forengagingwith
local government. None of the existing organisations
frametheirrationalesforusingmappingtostrategically
redesignthecity.

Actor coalitions in SKM in Chennai; 
power relations, scale and arrangements

ThemaincharacteristicoftheactorsinvolvedinChennai’s
urban planning and management and their use of
spatializeddigitalinformationisthesilocharacter;thereis
no network of organisations, which work together in
Chennai. Although a network of major government
organizations dealing with Chennai urban issues was
constructed under the auspices of the Department for
MunicipalAdministrationandtalkswentonforabouttwo
yearsaboutthepossibilitiesofintegratingbasemapsand
makingdatabasescompatibleandaccessible,itwasfound
difficult tomakemuch progress on either issue. At the
moment state, metropolitan, and local government
organisationseachhavetheirownSKMinitiatives.

Various government organizations in Chennai started
initiatingdigitizationfromthe1980sonwards,withthehelp
of international agencies or the national government of
India.TheCMDAhasthelongesthistoryofICT-GISinformation
inhouse,whichisusedforbasicmappingpurposesandnot
strategic planning.Other governmentorganisationshave
foundthatintroducingdepartmentalICT-GISispossible,but
integratedsystemsincludingallorganisationaldepartments
havenotbeensuccessfullyintroduced.

Twoothertypesofactorsareimportantininfluencing
urbanplanningandmanagementdiscussions;theprivate
sectorandcivilsocietyorganizations.Thelocalandregional
realestatesectorisamajorproduceranduserofspatial
knowledge, especially on land-related information like
ownership,landsize,landtenurestatus,althoughverylittle
isknownaboutthesecompanieswork.Theirinfluencein
Chennai has been strong in the IT corridor whose
developmenttheyhavestronglyinfluenced.

Some NGOs have introduced community-based
initiativesusingandproducingICT-GISbasedinformation
and knowledge.One has crowd-sourced information on
issues important to residents inChennai,mapped them,
andusedtheinformationgainedinnegotiatingwithlocal
governmenttoimprovethesituationsfound.
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Spatial knowledge production, 
exchange, contestation and use in urban 
and regional planning

The Chennai Municipal Corporation (CMC) has ICT-GIS
initiativesinseveralDepartments;propertytaxassessment
andSWMareimportantones.Thedigitizeddatabasefor
propertytaxassessmentandcollection isnotkeptupto
date(atleastuptill2006),anddoesnotmatchwiththatof
theWaterBoard,whichitshould.

The property tax assessment and collection
department provided almost half of the city’s budget
revenuein2006-2007,and25%ofallrevenuesin2011-
2012.Becausetheregistryofpropertieslaggedbehind
intheperiodoftheearly2000sandbecauseofmissing
assessment,theCMCmissedouton31%oftaxes,which
shouldhavebeencollected,and13%oftotalrevenues
for the 2005-2006 fiscal year. Internal validation and
processcontrolsweremuchlessofaproblem.

In the SWM Department, early experiences with
subcontracting areas of Chennai to private waste
collecting and disposal companies (Onyx) led the
Department to provide carefully crafted area maps
indicating routesofwastecollection, intermediaryand
finaldisposaldescriptionsasintegralpartsofthecontract
negotiations.Thesearecomplementedbydailyreporting
of actual collection andmonitoring systems based on
mobilephonepicturecollectionbyinspectors,reported
tothecentraloffice.Themajoreffectofthesedirective
informationsystemsandprocesscontrolshasbeenthat
trouble shooting is delegated to zonal andward level,
leavingthecentralSWMdepartmenttimeforstrategic
planningofSWM(pc2012).

TheChennaiMetropolitanWaterSupplyandSewerage
Boardprovides forwater supply and sewerageneedsof
about651,000propertiesintheoldChennaimetropolitan
area.ThemainsourcesofrevenuefortheBoardarewater
taxandwatercharges;theformerforhousewithnometer,
andthelatterforhousesandcompanieswithmeters.

Digitization of the internal information of the Board
startedin1986infunctionalandadministrativeactivities,
using stand-alone systems. The process of integrating
these systemswithin the organisation, taken up in he
early2000sandwascarefullyorchestrated,startingwith
apilotandthenbeingrolledoutfurther,connectingtheir
headquarters office with all 161 depots and 10 Area
offices.In2010,theAuditfoundthattwoareashadnot
yetbeen included; thenewwater connectionsand the
complaints systems, because data entrywas still being
donemanually.Thelackofdataonnewwaterconnections

andbillingprocessesresultedintotallossesoftheBoard
werecalculatedat42.69croreRs.intheauditperiod(see
Chennai City Report 2014). Because therewas no geo-
referencingofthecomplaints,internalmonitoringusing
this database was not possible. Nevertheless, the
increasingnumberofcomplaints(around78,000in2012-
2013) on sewerage blockage and contamination of
drinkingwaterwouldsuggestthatthiswouldbeuseful.

TheWaterBoardmakesuseofspatialrepresentations
ofthewater infrastructure, inparticularthe locationof
pipelines and associated infrastructure, and locationof
wateruserswithmeters.Currentlythesemapsaremainly
drawninAutocad,althoughsomeinformationisavailable
withinaGIS.AlthoughthereisamovetowardsusingGIS
more effectively in producing knowledge on water
provisionanduse,therearefewpeoplewiththenecessary
skills with the Water Board. The necessity for it is
recognized, as currently the spatial information and
knowledgebuilding isavailableonly inembedded form
among lineworkers(seealsoJameson2014).GIScould
alsohelpidentifyareaswherepipelinescometogetherto
avoidaccidents inrepairworks.Therearealsoplansto
incorporatetrackingGPSintheroutesofwatertankersin
ordertomonitorwaterprovisionandmakethismeansof
watersupplymoreefficient.

The TN Slum Clearance Board is currently the nodal
agencyfortheRAYprogrammedealingwithslums,which
introducesspatialmappingofslums(inGIS)withunique
identifyingsystemsforhouseholds.ThemaingoalsofRAY
aredefinedasmakingasituationalanalysis,anddevising
curative and preventive strategies for slums, including
development plans, investment requirements and
institutionalarrangements. It isbeingrolledoutacrossa
large number of Indian cities, including Chennaiwhere
several zoneshavealreadybeenmappedandzone-level
PlansofActionsarebeingprepared.Useismadeofprivate
sector consultants in the process, with the help of
councillors fromeach electoralward to identify existing
slums and whether they want to be included in the
programme.Theprocessinpracticeismuchfuzzierthan
theProgrammegoalsandPlansstate,anditisstillrather
prematuretodrawfurtherconclusionsatthemoment.The
initiative is an interesting one, because it targets the
productionanduseofspatialknowledgesostrongly,which
hasnothappenedbefore.

Change in Boundaries and protected areas

In 2011the Chennai Corporation areawas expanded
abouttwotimesitsoriginalsizeto426sqkm,withthe
metropolitanareamostlikelytobeextendedto8,878sq
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km.Themainpurposewastoaccommodatethegrowing
populationandexpandedITcorridortotheSouthofthe
city. Because the IT corridor now falls under the
Corporationjurisdiction,newstructuresofrepresentation
throughwardcouncillorshavebeenputinplace.Thishas
rather reduced the strength of local populations to
negotiatewithLG,asnegotiationsnowhavetotakeplace
withtheLGoftotalChennai.

Within the extended area several lakes exist, which
currentlyareprotectedfromdevelopmentofficially73.The
catchmentofthemarshyareaintheSouthconnectedto
theBuckinghamcanalandprovidingalinkwiththeseais
‘protected’.However,expandingbuildingdevelopmentsin
theareashowthatthisprotectionislimitedinpractice.

TheChennaimetropolitanareadisplaystwodevelopment
lines,aredone(current)andablueone(future).Within
the blue line land use change from agricultural area to
urban areawill take place; as rain-fed agriculture is no
longerprofitableundertheprevailingclimateconditions,
anditisexpectedthatfarmerswillagreetoselltheirland.

Producing, exchanging knowledge in 
ICT-GIS based systems in urban and 
regional planning

The Chennai Metropolitan Development Authority
(CMDA)dealswithurbanandregionalplanninginthewider
metropolitanarea,andusesseveralplanningproductsand
instrumentsincorporatingspatialinformation;MasterPlans,
alandinformationsystemwhichcoversonlythelayoutof
theChennaiPortTrustarea,theCoastalZoneregulation,the
determinationofFSIs,andtheutilitymappingproject.

In the utilitymapping project, set out by the Union
(national)PlanningCommissionacombinationofproduced
knowledgeisenvisioned;thedevelopmentofadigitalbase
map on a scale of 1:10,000 to support government
departmentsinformulatingschemesandtheplanningof
infrastructure;integrationofphysicalinformationderived
fromaerial photographs for greaterChennai from2007,
provided by the National Remote Sensing Agency in
HyderabadandhandedovertotheSurveyofIndiawhich
isinchargeofthedigitizationprocessincludingattribute
information.TheCMDAshouldcombinethiswithdetailed
fieldsurveystoupdateandtoprovideinformationonbasic
servicesaswellasinformationwithrespecttopoliceand
fire.However, theutility-mappingproject linking various
departments and authorities has been in discussion for

73 In the 1970-80s many lakes were reclaimed in favour of 
housing schemes, established with World Bank funding,

overtwoyearswithoutmuchprogress.Itsusefulnesswould
lie in strategic planning for carrying out newplans that
coverlargepartsofthemetropolitanarea.

TherelationsbetweenlocalgovernmentCMCandthe
metropolitan CMDA reveal some tensions in their
cooperation.TheCMChadlimitedinterestinparticipating
indiscussionsonpreparingtheMasterPlan,asitsmandate
focusesmoreondailyoperationsandmaintenanceofbasic
services and less with future visioning. Collaboration
concerning GIS-based mapping activities is not always
smooth.Propertyinformationisnotsharedbetweenthe
two organisations, which use different sources of
informationforpreparingmapsonlanduseandownership.
Other organisations again use different sources of
information for propertymapping (Revenuedepartment
andsurveyofficewithinthedistrictcollector’sofficeusea
tool developed byNIC atUnion level,with a basemap
validatedbytheGOI).CMCcooperateswiththeNIC,which
prepared aerial photographs for Chennai,which should
serveasabasisfordigitizingutilities,linefeatures.

WhileChennaiCorporationreliesonthesupportofthe
SurveyofIndiaintermsofthebasemaps,CMDAdevelops
everything in-house, working with ESRI India. There is
realizationoftheimportanceofmovingtowardsacommon
databasewith geo-referencing and commonbasemaps
within the CMDA, but the organisational networks,
competenciesandmandatesstillposebarriers.Theissue
ofunwillingnesstoshareknowledgeisawiderproblemin
theIndiancontext.

Spatial knowledge construction in 
preparing the second Master Plan

TheconstructionoftheSecondMasterPlanbyCMDAis
stronglybasedondigitized information(inbothAutocad
andGIS),andtraininginGISwasprovidedtoseniorplanners
throughMadrasUniversityatthestart.TheCMDAareais
divided into several thousand blocks, with spatial
informationon landuseextracted fromsatellite images.
Landuseclassificationsfromtheseimagesareextractedby
seniorplanners,basedontheirprofessionalknowledgeand
experience.AlthoughtheGISdepartmentwithintheCMDA
preferstodrawmapsinAutocad,thedetaileddevelopment
plansarefurtherprocessedinanArcGISplatform.Forthe
detaileddevelopmentplansadetailedphysical survey is
carriedoutwithrespecttolanduse,andthatinformation
integratedintheattributetableoftheArcGISmap.

InpreparingfortheSecondMasterPlan,theCMDAhas
introducedconsultationsonlocalareasplanslinkedtothe
MP,conformnewlegislation.Meetingswereorganizedin
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local languages presenting the Master Plan to local
residents, invited through newspaper announcements.
Theorganisationofmeetingswasdoneinteamstocover
the different geographic areas and spread over seven
months. In total more than 1,500 objections were
submitted.Eachwrittenobjectionhasbeendiscussedand
dealtwithbyacommittee.Theoutcomesarevisible in
thefinalversionoftheMP.Largestconcernsfoundwere
traffic,parksandplaygrounds.

Mapping slums for redevelopment and 
consultations: the RAY process in Chennai

Slummapping and preparation of action plans for slum
redevelopmentaremajordimensionsofthenationalRAY
programme. In practice, these are very labour-intensive
processes,andthepurposeofslummappingisnotentirely
clear,ifrelatedtothesubsequentactivitiesoutlinedinthe
programmedescription. InChennai,Darashaw, aprivate
consultant74, has been given the task of preparing zonal
mapsofslumsandtherelatedPlansofActionforselected
zones in Chennai. Preparing slum maps consists of:
enumerating slums in each zone, conducting a socio-
economicsurvey,preparingmanualtopographicbasemaps
ofthesettlement,withgeo-referencedcoordinatesforits
boundaries, transferring the data into GIS software.
Subsequently, data analysis is done, using a deficiency
matrixtopreparedevelopmentoptionsshowingpriorities
and phasing, investment requirements and financial
planning. Consultationwith councilors, approval of the
slum-freezonalPlanofActionfromtheState-levelReview
Committee and final sanction from the Central Review
Committeefollowthisprocess.Currently(Sept2013)zonal
mapshavebeencompletedfor13outof15zonesofthe
CMC.AlthoughtheRAYguidelinesshowthatleadingNGO/
CBOsshouldbeengagedincommunitymobilization,slum
surveysandpreparingslum-levelredevelopmentplans,this
is not the case inChennai,where leadingNGOsarenot
involvedinthelocalimplementationoftheRAYprogram.

Theentireworkfromdatacollectiontoanalysisisbeing
donebytheprivateconsultantDarashaw,withnocapacity
building and training for TNSCB staff included, although
theyaretheleadstateagencyforRAY.Thepolicyguidelines
ofRAYmandatetheuseoftotalstationsurveyformapping
sluminfrastructure,butthiswasabandonedafterthefirst
fieldexperiencesinChennai.Now,theconsultantsprepare

74 Darashaw is a leading investment and banking house from 
Mumbai which provides advisory services in City 
developmental projects and urban infrastructure. 
Investment planning is the core competence of the 
consultant, not participation and in situ development.

a manual topographic base map of the settlements
comprisingofhousingblocksandrelatedinfrastructures.A
basemapforCMCusingQuickbirdimageryprovidedbythe
NRSAwasmade(notlegallyvalidated).

In Chennai, the choice of development model and
resettlement for surveyed locationswasbasedonprivate
sector analysis and comments from TNSCB, bypassing
residents in selecting the development model. In some
instances, the survey results were presented to slum
residents,althoughthemajorityareunawareofRAYpolicy.
Thisputslocalleadersandcouncillorsinapowerfulposition
becausetheycanaccessknowledgeaswellasthosecollecting
slum data. For the RAY survey 935 undeveloped slum
settlementshavebeenmappedinthe13zonesofCMDA.
Although,residentparticipationindecision-making,capacity
buildingoflocalgovernment,andengagementoflocalNGO/
CBOsarekeyconceptsinthepolicyguidelinesofRAY,they
aremissingfrompolicyimplementationinChennai.

Categorization, in-situ redevelopment, 
land titling and resettlement

InthecoreprinciplesofRAYprogram,theslumsurveyis
viewed as a preliminary step toward security of tenure,
regularization and free delivery of patta titles. In situ
rehabilitation and infrastructure development are the
preferredoptions,bringingexistingslumswithintheformal
systemandenablingthemtoaccessthesamelevelofbasic
amenitiesastherestofthecity.However,intheexisting
draft zone report for Chennai, no priority is given to
regularization. The Tamil Nadu Slum Clearance Board
continuestoconsiderrelocationasthecorestrategyofits
policyforChennai.Landvaluesofsquattedareashouldbe
valorizedandinhabitantsreallocatedinperipheriesinblock
apartmentswhere conditional free pattas apply, like in
Semmenchery. NGOs like Transparent Chennai and
inhabitantsarecontestingtheirpreferences.RAY’sguideline
envisions the “Preparation of legislation for assigning
propertyrightstoslumdwellers”goinghand-in-handwith
theSlumSurvey,butthereisnocoordinationwithRevenue
orSurveyDepartmentanddigitalpropertymapping.

The release of funds under RAY does not take into
accountthefunctionoftheSlumSurveyandPlanofAction
report,whichissupposedtoberatifiedbyinhabitantson
the premise that in situ redevelopment should receive
priority.Currently,reportinghasmuchmoretodowithland
portfoliomanagementthanparticipativedevelopment.

The consultantmakes the basic distinction on in-situ
redevelopment or relocation by distinguishing between
tenable and non-tenable slums based on environmental
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hazards,andonencroachmentoninfrastructure.Coastal
zoneregulation(CRZ)alsosetslimits.

Eligibilityfornewhousingislimitedtoownersofhouse
structures;tenantsarenotentitledtoanything.Rationcards
areneededasbasicproofofresidenceforbeingonthelist.
Only hut dwellers could be enrolled in the scheme; not
those living under tile or concrete roof. The universal
enrolmentinvokedforaSlumFreeCityandatthefoundation
ofRAYVisionislimitedinpracticeintheprocessoflisting
andentitlementofplaces,constructionsandhouseholds.
FromtheZonalSurveyaplanofactionbasedonadeficiency
matrixisprepared–SlumFreeCityPlanofAction(SFCPoA).
Itisfollowedbyayearlyphasing,includingpilotprojectsand
afinancialplandividedbetweeninfrastructureandhousing
costs.Spatialanalysiscombinedwithamatrixofdeprivations
leadstofourbroadapproaches:slumimprovement,slum
up-gradation,slumredevelopmentandslumresettlement.
The redevelopment option with densification and
remunerativeuseoflandisusuallygivenpreference.

During implementation of RAY in Chennai,mapping,
digitaldatacollection,recordingandidentificationappear
asasetoftoolsprovidingascientific/technicalrationalefor
decisionsonupgradingorresettlement,andassuchmore
aninstrumentforprofilingandcontrollingthanforshared
consultation and decision-making. NGO and CBO
participationisalmostnil.

Spatial knowledge produced by the 
private sector

Important actors in the private sector producing and
providingspatialinformationtoinvestorsarelocaland
regional real estate developers and international
propertyconsultants(IPC)75,producingspatialandland-
related information to identify areas for company
investment.Thereisstilllittleuseofcartography,unless
therealestateprojectisquitelarge,whenpartneringis
donewithGIScompaniesinordertoproduceadvisory
reports. It produces city maps portraying business
districts, attractive middle-class and elite residential
areas,andgoodareasforlargecompanyinvestment(IT).
Thesemapsleaveouttheexistingurbanfabricofsmall-
scale economicunits, local shoppingmarkets and less
upscalehousingareas.

Theinformationprovidedbytherealestatedevelopers
and IPCs is a knowledge network independent of
government-ledurbanplanningandmanagement.

75 This description is based on a contribution and recent 
research by Rouanet (2013). 

Spatial knowledge produced through 
citizen participation processes

TransparentChennai(TC)isaleadinglocalNGOaiming
tocollectanddisseminatedataandresearchonurban
planning,governanceandcivicissues.Ithasfourmain
fieldofworkinvolvingpublicparticipationandadvocacy:
i) participative and voluntary web-mapping where
citizencanintroduceinformationorwherecommunity
collected informationcanbediffused; ii) reportingon
publichearing,planningactivities,conductcommunity
meeting,conferenceandadvocatesforamoreinclusive,
pro-poor and participative city in the press; iii)
conductingitsownsurveyswithanetworkofNGOsand
volunteers on civic issues; iv) leads participatory
mapping in poor neighbourhoods concerned by
upgradingor resettlementandconceiveda toolkit for
slumcommunitymapping.

TC works with a network of local NGOs and larger
intercity alliances, and is supported by the Centre for
DevelopmentResearch,InstituteforFinancialManagement
andResearch(Chennai). Itssurveycampaignssucceedin
mobilizingthroughvarioussocialmediaalargecommunity
ofvolunteers(youngengineers,upto200)whoprovidea
set of accurate geo-referenced data on bus road, public
toilets, and homelessness hotspots. TC’s initiative called
“Map Your Bus Route” usedMy TracksGoogle Android
platformallowsvolunteers toreportontheirphoneand
progressivelybuildamapofChennai’sbuslines,afacility
whichwasnotavailable.

This approach challenges the lack of accurate and
updatedpublicinformationinthecity,andmakesitpossible
forTCtocriticisethedataandmapsprovidedin-houseor
through consultant reports used currently by CMC and
othersproducinggeo-referenced informationwhofail to
incorporateanddisseminatetothegeneralpublicaccurate
and up-to-date geospatial information. This information
can also be used to evaluate andmonitor government
actionsandinvestments.

Materiality

Spatialknowledgemanagementislinkedstronglytothe
mainmandates of organisations,with an emphasis on
administrativeclassificationsand information.Thistype
oftechnicalorganisationalknowledgeremainsconfined
withinorganisations,withnopossibilitiesofknowledge
exchangeacrossorganisationsdealingwiththecityarea
as a whole. Initiatives to collaboratively develop and
exchange informationamonggovernmentorganisations
at local and state level are stymied. Community-based
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typesofknowledgefromlivedexperienceofsocialgroups
are not recognized in government organisations, and
existingguidelinesandrulescannotaccommodatethem.

Changing outcomes

In Chennai, there has been a gradual introduction of
digitaldata(bases)intomostorganizations,coupledwith
agradualchangeoverfromAutocadtoGISwhichisstillin
veryearlystagesinmostpublicsectororganisations.This
meansthattechnicallyintegratingdatabaseswithinand
betweenorganizationsisstilldifficult,duetothelimited
geo-referencingavailableforlayeringsetsofattributes.
Withinpublicsectororganisations,integratingICT-GIShas
not been successful until now, nor used tomaximum
purpose,andisusuallylimitedtothedepartmentallevel.
Thisisacommonlyrecognizedissueacrosstheworld,but
needs tobedealtwithbefore themaximumbenefitof
digitizingandspatializingknowledgemanagementcanbe
reached. In Chennai, two organisational issues exist:
there is a lack of organizational capacity and directive
steeringtoovercomethelackofknowledgeandresistance
of staff, and if ICT-GIS-information is better integrated,
levelsofrevenuesobtainedbypublicsectororganisations
wouldincrease,allowingthemtoproducebetterresults
fromtheirwork.

Although an organizational network of public sector
organisationswithinthecity(includingstategovernment
organisations)wassetupseveralyearsago,ithasnotyet
beensuccessfulinagreeingonhowtoconnectandshare
mapsanddatabasesformonitoring,evaluation,andfuture
planningacrossthecityinamoreintegratedmanner.

Separately,theprivatesectorproducesitsownspatial
information and ‘landscapes’ for investment purposes,
whichisseparatefromeitherpublicorcivicinitiatives,and
worksforitsownsetofprivateinvestmentactors.

Participatory processes including individual citizens
andcivicorganisationsarejustbeginningtobeaccepted
in certain stages of urban development processes, and
their role is limited to respectively grievances and
consultations.NGOsaredoingparticipatorymapping in
theareasofpublicserviceinformationandenvironmental
mappingofareastobeprotected(marsh),andengaging
local government in order to push forward their
improvementagendas.

Inconclusion,thesituationisoneofmanyandvarious
initiatives, suggesting a fragmented configuration, with
potential if the various actorswouldwork together in a
morecoherentmanner.

In this chapter, we compare the ways that spatial
knowledge management has been developed and
integrated in the various cities in this researchproject.
Ourapproachtocitycomparisonsisbasedonthefollowing
assumption. First, city development happens within a
historical context influencing the trajectories of city
development.Second,weemployarelationalapproach
whichrecognizesthatconfigurationsofdiscourses,actor
networks and coalitions and opposition shape city
developmentinparticularwaysbytheirframings,power
relations and focus. Third, , our comparisons are
interpretative,basedontheknowledgeandexperienceof
ourresearchteamsembeddedforlongerperiodsoftime
in each of the cities concerned, with knowledge and
experiencefrombothpractice,livedexperience,andthe
fieldwork carried out with scientific protocols of

conceptualframeworksandfieldworkguidelines.Finally,
this process has been an iterative one, building on
exchangesofknowledgeandinsightswithintheresearch
network,andthelargenumberofpost-graduatestudents
(more than fifty in total)who have participated in the
project,bydoingtheirmasterandPhDthesisworkinthe
citiesconcerned.

We compare here first the historical context of the
differentcitiesconcernedbyassessingthewaysinwhich
(participatory)spatialknowledgemanagementincities
hasbeensupportedordrivenbynationalandprovincial
policies in the four countries concerned–SouthAfrica,
Brazil,Peru, India –, and theextent towhichSKMhas
been integratedandutilized inthevariousdomainsof
urbandevelopment.
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6.1. Influence of national policies 
concerning SKM: production, 
integration and utilization in 
urban strategies

South Africa

SouthAfricaisthecountrywiththeclearestnationalpolicies
concerningspatialknowledgemanagement,linkedtotheir
policy goals of reducing existing spatial segregation and
inequalities. This has provided a strong rationale for
introducing,integratingandutilizingtheoutcomesofspatial
knowledge collected through national and local public
sectordepartments.Thecountryhasanationalspatialdata
infrastructure in theMinistry of RuralDevelopment and
LandReform,where thenational geo-spatial information
system provides standards for data systems, andwhich
worksonintegratingdatabasesandmapping.

Ithasbeenstrengthenedbytheextensivestaffexpertise
concerning ICT-GIS existing since the 1980swithin large
municipalities (Durban, Cape Town),which hasmade it
possibleforlocalgovernmenttodeveloptheinteractiveGIS
databasesandanalyticaltools,whichprovideevidencefor
prioritizing local policy choices. As the generation of
municipalstaffwithsuchexpertiseisgraduallyretiringin
thenextdecade,itiscrucialtoensurethatnewexpertise
is trained and recruited for such positions. The higher
education system supports this by solid programmes in
informationandspatialsciences.

At the local level in Durban, the GIS databases by
departmentandfortheCorporatemanagementofthecity
provided the spatial knowledge to effectively design
changes in thecity,basedonananalysisof recentdata.
Becauseoftheonline-accessibleGISdatabase,municipal
staff could re-classify their information based on their
discussion,discoveringwhatwouldbemoreinclusiveand
appropriateclassificationsandallowingthemtocarryout
interactiveprocessesusingthedatainreal-timeanalysisfor
developingpolicyandimplementationpriorities.

Brazil

InBrazil,developingGISwasinformedbyalargermovement
fordevelopingICT-GISsystemsforpublicpolicythatstarted
inmid1960sunderthemilitarygovernment.TheNational
CommissiononCartography(CONCAR)setbasicguidelines
for Brazilian cartography throughout the country. The
FederalGovernmentalsolaunchedanambitiousnational
developmentplanforthewholecountry,whichshiftedthe

focuswhendemocratizationincreasedtheimportanceof
socialmovementsnationallyandglobalizationstarted to
expand,incorporatingnewelementsintoprocessesofdata
producingandmanagementandmapping.

In2010,theNationalSpatialDataInfrastructure(INDE)
was officially launched by the federal government to
integrate technologies; policies; mechanisms and
proceduresforcoordinatingandmonitoring;standardsand
agreements for facilitating and normalizing generation,
storage,access,sharing,disseminationanduseoffederal,
stateandmunicipal geospatial data.” (www.inde.gov.br).
Thismeans that national standards for developing and
maintainingpublicdatabasesaremandated,establishing
thelevelofmeta-governance.

The BrazilianGeospatial DataDepository (DBDG)was
implementedtointegratevariouspublicdatasources,and
the portal “Sig Brasil” was designed as a platform for
providingaccesstodataanddatadissemination,following
simple, fast, comprehensive and integrated procedures
accessibletonon-expertaudiences.ThePortal“SIGBrasil”
isrunningbutinitiativestomakepublicdataavailableon
theInternetandeasilyaccessibleasinstrumentsforpublic
planning,generalinformationandaccountabilityaretaking
longer. Most information on the Internet under these
initiativesisnotexplicitlyspatialorisprovidedinvarious
nestedspatialscales.

TheBrazilianInstituteforGeographyandStatistics(IBGE,
nationalcensusbureau)hasactedasanimportantportalfor
disseminatingavarietyofsocioeconomicanddemographic
data, aswell as layerswith territorial boundaries (census
tract,district,municipality,state,majorregionandcountry)
allowingformappinganddisplayinginaGISenvironment.
DATASUS (www.datasus.gov.br), a comprehensive system
integrating several subsystems fordataonhealth for the
wholecountryatvariousscaleshassignificantlycontributed
tosettingstandards fordatacollection,dataquality,data
storage and data dissemination, which have positively
influencedotherfederalministriesanddepartments.

Atthestatelevel,theSaoPauloMetropolitanPlanning
Company EMPLASA (www.emplasa.sp.gov.br) is an
importantdepositoryforgeospatialdatainthestateofSao
Paulo. Its data depository has been mainly used for
EMPLASA’sownworkontheareaknownas thePaulista
MacroMetropolis(MMP)includingthefourmetropolitan
regionsinthestate.Itisonlyfairlyrecently,thatEMPLASA
has launched some initiatives on data sharing with
municipalitiesintheSaoPauloMetropolitanRegion.This
means that such information ismarginally accessible to
urbanlocalgovernments.
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This means that in Guarulhos, initiatives on spatial
knowledgemanagementhaveverymuchbeencarriedout
independentlyby localgovernment,andfundedthrough
local resources. The CorporateGeo Platform is being
developed for themunicipality to provide data covering
administrative,socioeconomic,culturalandenvironmental
issuesofthemunicipality,designedtocreateasecuredata
environment, improve data quality, provide added-value
geospatial products (maps, indicators, metrics) and
maintain an up-to-date datawarehouse able to supply
informationforincreasingdemands.

The initiative around environmental disaster and
preventionareanareaofinitiativeinGuarulhos,linkedto
local leadershipwithin themunicipality.This showshow
initiatives inonedomaincanserveasexamples tobuild
broaderGIS-systemswithinlocalgovernment.

The municipal government has made a significant
investmentinincreasingassesstoinformationforordinary
citizens,byuser-friendlyWebportalsandinterfacesaswell
as creating Internet public kiosks with free access to
computers in low-income neighborhoods. However,
processesforproducingspatialknowledgethroughcitizen
participationarerarelypresent.

Peru

InPeru,thedegreetowhichspatialknowledgemanagement
isintegratedintothepublicsectorandsocietyisrelatively
lowcomparedtoSouthAfricanandBrazil.Thegovernment
hassetupanationalspatialdatainfrastructure(CCIDEP),
whichisdesignedtostreamlinethecoordinationbetween
the different agencies producing ICT-based spatial
information. In general, organizations in charge of
generating basic climatic, physical and socio-economic
informationuseful formeasuringsocio-economictrends,
city vulnerability, adaptation capacitiesbelongmostly to
the different ministries of the national government.
Currently,manygovernmentinstitutionslacktheabilityto
keeptheirinformationuptodate,andtoexpanditfurther.
Thismeansthatexistinginformationiseithernotaccessible,
tooexpensiveoroutofdate.

Generally, spatial informationmanagement systems in
LimaMetropolitana(LM)arepartiallydeveloped;institutions
haveverylowbudgetsandinitiativesarefragmented.This
means that efforts are duplicated and the generated
cartographycannotbematchedduetotheuseofdifferent
geo-referencingsystems.Ministriesandlocalgovernments
use these systems mainly for mapping facilities and
infrastructure,fordeterminingboundaries,zoning,andfor
developinglargeinfrastructureprojects,amongothers.

TheuseofGIStechnologiesiswidespreadinthebusiness
sector–suchasrealestate–,statesectorswithhigherlevels
of modernization –such as transport, basic service
providers,highincomemunicipalities–,andacademicand
professionalsectorslinkedtoglobalizationprocessesand
large-scale infrastructure development. TheMinistry of
Housing,ConstructionandSanitation(MVCS)hasembraced
theideaofprivatesectorleadershipbyseeingitsroleas
oneofsupportingtheprivatesector,generatinginformation
for facilitating real estate investments. According to this
Ministry, the private sector is the main developer of
MetropolitanLima,andthePeruvianstateshouldsupport
itbyprovidingspatialknowledgeforfutureinvestments.

Private sector institutions that develop spatial
knowledgeinstrumentssuchasthinktanksandconsultants
rarelysharetheirinformationandsellittoothersatvery
highprices.

Formostmiddle-classdistrictmunicipalities inLMthe
urbancadastrehasawell-developedGISsystem,providing
uptodateandprecisemeasurements,andgeo-referenced
allocationofplots.However,theyarestand-alonesystems,
andnotinter-connected.High-incomedistrictshaveaweb-
based cadastre, considered to boost productivity and
investmentinthoseareas,andislinkedtothepro-growth
discourseswithinthecityandthecountry.

TheCallao regionalgovernment initiative to setupan
integratedGISnetworktogetherwiththelocalmunicipalities,
andbringingtogetherotherstakeholdersaswellthrougha
concertación process, is a strategic example of a well-
integratedset-up.Thecombinationofestablishingprecise
boundaries,puttinginplacesocio-economicdatabases,and
producingnewknowledgeonspecifictopicsidentifiedwith
thehelpof stakeholder forums in the region, linked toa
webportal which gives access to all stakeholders in the
region,providesastrongknowledgemanagementnetwork
acrossscalelevelsofgovernmentandcivicorganizations.

Essential to the initiative has been the leadership
withintheregionalgovernment,whichhasprovidedthe
expertiseandcontinuity,necessarytopushthroughsuch
initiativeseffectively.

India

InIndia,theintroductionofpoliciesconcerningspatial
knowledge management have been spread across
severalMinistriesandhasbeengeneratedbyinitiatives
at local, state and national level. Initiatives have not
beencoordinated,anditisnotclearthatpolicieshave
travelled across scale levels of government, nor have
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theybeenevenlydevelopedbetweenthevariousstates.
Thismakesitverydifficulttosayanythinggeneralabout
policies and their implications in India. However, a
numberofcommonissuescanbe identifiedwhichare
the result of policy influences on spatial knowledge
managementinIndia.

Thefirstconcernstheissueofspatializinginformation.
TheSurveyofIndia(SoI)istheonlyorganizationwithlegal
authority to issuemaps,whichmeans that all levels of
government need to use thesemaps for the planning.
However,thesemapsareintheprocessofbeingdigitized
and are very difficult to obtainwhen it concerns areas
considered sensitive because of security reasons. This
pertainstothewholecoast,andincludesalargenumber
of city areas, which lie on the coast. This introduces a
catch-22intermsofurbanplanning,whichcannotbedone
on legal maps, as these are not accessible. The NSDI
(NationalSpatialDatainfrastructure)inIndiaisgovernment-
ledandverytop-down,withlittleinputfromlowerlevels
ofgovernment,privatesectororusers.Thishasmeantthat
progressisuneven,withlittleinteractionbetweennational
andstateorlocallevelsforstandardizingprotocols.

Thesecondconcernshowdatabasesarecompiledand
distributedbetweendifferentscalelevelsofgovernment.
For socio-economic data (Census) the data is collected
locally,butintegratedintodigitaldatabasesatthenational
level (Registrar General). Urban local government can
receivethedatabasesbackagain,butoftendoesnothave
thecapacitytofurtheranalyzeandusesuchdatabases.The
DevelopmentAuthorities,whichcoverdevelopmentsinthe
larger areas around cities, havemuchmore capacity in
house,anduseittoprovidesupportforlocalplanningof
facilities and infrastructure, but do not transfer that
capacitytolocalgovernments.

The third issue concerns that urban planning until
recentlyhasbeensectoralratherthanspatial;i.e.funding
has come through line departments rather than being
allocatedthroughanintegralurbanplanningprocess(the
Master Plans have been delinked from the funding
necessary to implement them). This situation is shifting
duetothelarge-scalenationalfundingschemeswhichare
directed towards local governmentof cities,whichnow
allowsthemtoplanmoreintermsofstrategicprojectsfor
thecityasawhole,andhasmadethespatialfocusmuch
moreimportantforallocationandmonitoring(JNNURM).
This scheme has also made it compulsory to include
digitizationof internaldatabasesof localgovernmentto
obtaintheextrafunding.Themainrationalebehindthis
condition was that SKM in local government would
increase efficiency, reduce corruption and make local
governmentmoreeffective.Improvingtheadministrative

interfacewithlocalcitizens(mainlymiddle-class)through
webportalsandlocalfacilitationcentreswaspartofthis
policy.ThenewMasterPlansbeingdevelopedalsoinclude
more attention for nested planning through local Area
Plans, and utilize satellite images for determining zonal
landuse(Chennai).

Nationalsectoralpoliciesarealsoincreasinglyincluding
mappingwithGISaspartoftheirdesign,althoughitdoes
notalwaysseemclearwhattherationaleorvalueaddedis.
ThenationalRAYprogramme,fordealingwithslums,isa
caseinpoint,whichseemstobeworkingoutunevenlyin
practice.Anothernationalinitiativelinkedtoregionallevels
isCOLLABLANDbytheNationalInformaticsCentre(NIC),
which isgraduallyproducingplot-levelboundariesanda
database on ownership and plot sizewhich could start
functioningasacadastre(TamilNadu).

Thelackofverycoordinatedpolicyatnationallevelhas
meant that initiatives are taken locally inmany places
(such as Kalyan Dombivili), sometimes by the local
government as a whole, sometimes by different line
departmentswhichsawtheusefulnessofsuchspatialized
digitized knowledge management (e.g. solid waste
management depts., water boards). Currently, it is
impossible togeneralizeacross thewidevarietyofsuch
localinitiativesinIndia,excepttosuggestthatthevariety
of software programmes used and local classifications
producedwillmakeitverydifficulttointroducenational
standardsforsuchdatabasesatalaterdate.

Private sector companies have been very active in
producingsoftwareforspatializinganddigitizingdataand
mapsandhavedominatedthescenebothfortheirprivate
clientswantingtoinvestinurbanareas,aswellasinthe
publicsector,wheretheyprovidethenecessaryexpertise,
andoftenretainpoweroveritanddisplayanunwillingness
totransfersuchexpertisetothepublicsectorstaff.

6.2. Comparing influence of 
city contexts; Capital cities, 
regional hubs, cities in 
agglomerations

The second type of influence consists of contextual
influences–location and embedding of cities in the city
rankings. In the cities of the research project we
distinguishedcapitalcities(Lima,Delhi),regionalhubssuch
asChennai,Durban,CallaoandCapeTown,andmedium-
sizecitiesinlargeagglomerations,suchasKalyanDombivli
andGuarulhos.
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In capital cities contrary forces are atwork in urban
development–ontheonehand,localgovernmentisclose
to the national seat of power and aware of new
developments,ontheotherhand,itisinterferedwithmore
by national government ministries taking over local
mandates and its powers curtailed. Especially when
differentpoliticalpartiesareinpoweratlocalandnational
level, the processes of removing local powers or not
mandatingpowertolocalgovernmentisusedasameans
oflimitingpoliticalpower.Bothcapitalcitieswerethearena
of early national spatial data infrastructure experiments
(from2000onwards),whichhavebothbecomesomewhat
locked in into struggles between ministries on their
mandates concerning specific issues in SDI, such as the
accesstolegalmapsinIndia,andthelackofaccessbylocal
government to the Limean water company’s data. Not
resolvingsuchissuesnationallypreventsthemainpurpose
ofanationalspatialdatainfrastructurefrombeingreached,
namely the development of metadata standards and
protocols, and coordination betweendatabases deriving
fromdifferentsourcesinthecountry.

The greatest variety ofNGOs bringing in community-
based knowledge for advocacy purposes is found in the
capital cities. Despite this, the level of expertise in SKM
remains quite limited,withmapping still being used as
visualisations(throughGoogleEarth)andlinkingmapsto
databases for trend analysis very rare. The lack of links
betweenuniversitieswheresuchexpertiseisavailableand
NGOsorlocalcommunitiespreventssuchinitiativesfrom
becomingmorecommon.Wherethesedoexist(orhave
been developed in projects – such as in Lima), the
information provided can become a strong advocacy
instrument(seeMirandaSaraandBaud2014).

Inregionalhubs,greaterscopeforlocalinitiatives(i.e.
less interference from national government) comes
togetherwithrelativelyhighlevelsofcompetenceswithin
local government, private sector, NGOs and academia
linkedtotheregionalfunctionofthecityconcerned.In
Durban,CapeTownandChennaiwehavefoundaplethora
of experiments and initiatives concerning the use of
spatial information for urban development. In South
Africathishasledtowell-developedmunicipaldatabases,
whichareusedfortrendanalysisandprovide inputsto
policyframingandimplementation.Thestrongnational
policycontextisanessentialsupportinthis.InChennai,
India, differentmunicipal departments and the CMDA
(developmentAuthorities)havedevelopedtheirin-house
digitalspatialdatabases(oronpaper)fortheirownwork
processes,andanattempttointegratethedigitizationof
databases formanagement information systemwithin
localgovernmentwasmadebutabandonedintheearly
2000s. The plethora of national and state initiatives

designed to get state government organizations
coordinating matters in Chennai for TN, is unevenly
developedandoverlapswithlocalgovernmentinitiatives.
Chennai sees as its competitors other south Indian
regionalhubs,suchasBangaloreandHyderabad.Callao
as regional government (next to Lima) in Peru has
developedcloselinkswithlocalgovernmentsinaregional
spatial data infrastructure, in which information and
knowledgeisshared,andwhichallowslocalgovernments
to introduce their priorities in developing further
knowledge products for urban and regional planning.
Theseresultstogethersuggestthatregionalhubshavethe
potential to develop hybrid arrangements bothwithin
their locality, and possibly to link up with state level
organisations (if they are willing to deal with city
governments)inspatialknowledgemanagement.

In regional hubs, fewer NGOs are found with SKM
expertise,whichisalsofoundtobefragile.Theydohave
morelinkswiththeacademiccommunity,andinteresting
mapping processes with local communities were held
withinC2S.SuchNGOsarebetterabletoengagewithlocal
governmentorganisations inadvocacyprocesses than in
capitalcities.Themainquestionishowsuchinitiativescan
be upscaled andmore securely anchored in local urban
developmentprocesses(Pfefferetal.2013).

Incitiesinlargeragglomerations,suchasGuarulhosand
KalyanDombivli, strong leadershiphasbeenessential in
driving the initiatives taken for SKM. Both are early
innovatorsinICT-GISbasedinitiativesledbygovernment
bureaucratsinterestedinimprovingqualityofgovernment,
andbasinglocalpolicyonbetterrealtimeinformation.In
KD,thiswaslinkedtoideasconcerningbetterpropertytax
and water billing management to obtain higher local
revenues, speedupworkprocesses in local government
andreducecorruption,andinGuarulhos,itwaslinkedto
building environmental disaster prevention. Such efforts
canhaveawidereffect,whentheyarerolledouttoother
localmunicipalities(suchasisbeingdoneinMaharashtra
withthehelpofKD),andcanbelimitedtotheoverriding
mandates of the large agglomeration (such as the
preventionmeasuresinSPwhicharenegativelyaffecting
Guarulhos). The need to further develop agglomeration
effortsclearlycomesoutoftheresearchresults.

ThepresenceofNGOs is thesecitieswas found tobe
limited, and fragile – depending on one leader for
maintainingapresence.Particularlywhenitconcernscities
within large agglomerations, it is striking that theNGOs,
whichworkwithinthedominantcity,donothaveapresence
intheoutlyingareasoftheagglomeration.BothMumbai
andSParecharacterizedbyavarietyofstrongNGOS,which
areyetnotfoundintheothercitieswithintheagglomeration.
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Nevertheless,civilsocietyandNGOsremainimportant
infacilitatingcounter-mapping,notablyonslumlocations,
large-scale projects involving population displacement
(housing)andenvironmentalissues.Fromourexamples,it
is difficult toweigh the influence of such interventions
basedondigitisedparticipatorySKinitiativeson,e.g.the
orientationofslumpolitics,astheyuseahybridapproach
includingmore“classical”politicalandlegalchannelssuch
asjuridicalcontestationaswellasthenewerSKMplatforms
toinfluenceexistingpolicies.

6.3. Comparing outcomes: 
how does SKM influence 
domains in urban 
development?

InthissectionweexaminethewaysthatSKMhasinfluenced
thestrategicdomainsinurbandevelopmentthatwehave
identified in this research project – namely, economic
growth(throughmega-projects),thewaysthatcitiesdeal
withsocialinequalitiesandhowsub-standardsettlement
communitiesmobilize around them, and environmental
governancewithafocusonwater-relatedissues.Finally,we
examinehowSKMhasbeenlinkedtofiscaldecentralisation
andmoreparticipatoryformsofbudgeting.

Aswehaveseeninearliersections,theextenttowhich
ICT-GIS-basedSKMhasbeenintroducedisquitevariable,
partial, and uneven across domains. Therefore, the
conclusionswedrawontheinfluenceofSKMareconcerned
withthefollowingquestions;

• towhat extent have discourses, framings become
moreinclusiveandspatial?

• Havetheybecomemoreinclusiveintypesofactors?

• towhat extent have they changedwork processes
(efficiency,effectiveness)

• havetheyincludeddifferenttypesofknowledgeand
participatoryprocesses;builtcapacityforknowledge
management

• howhavetheychangedoutcomes;

• byaddressingnewtypesofcomplexity,uncertainties,
andstresses,and

• by increasing transparency and accountability
towardscitizens

• builtcapacityforknowledgemanagement

6.3.1. SKM influences on 
megaproject development

Inthecitiesstudied,thecitydiscoursesandframingson
economicgrowththroughmega-projectshavehadafocus
on combinations of projects rather than a total city
visioning.Theseprojectshavemoreorlessexplicitspatial
framings, depending on their focus (infrastructure,
transport;housing;waterinfrastructure).Characteristicof
the spatiality of city visioning is that such plans do not
respect existing city limits, but cut across boundaries or
existingplanninglimitsset.

Theactorsinvolvedinthemega-projectsaretheprivate
sector, representatives of national governments, and
regional authorities (Durban; SP region; Mumbai
agglomeration, Chennai state), andmostly bypass local
governments in developing their plans. This is done by
following ‘exceptional’ processes and bypassing regular
urbanandregionalplanningprocesses,basedonstrategic
motivations (with often hidden agendas as well). The
visualizations of such projects often portray an urban
reality,which ignores existing situations on the ground,
especially where it concerns areas or populations not
wanted in a pro-growth perspective (sub-standard
settlements,smallandmedium-scaleenterprises).

The kind of spatial knowledge,which ismobilized to
prepare mega-projects concerns plot boundaries, land
markets,landuseandvalues,andzoningregulations.The
privatesectoristhemaindriverinputtinglandpackages
together for future investorsand redefining landuses in
particularareastomakethatpossible(Chennaimarshlands,
Durbanareanorthofthecity).Thelackofspatialknowledge
inmega-projectsisrecognizedbyactors,whotakestepsto
acquire such knowledge through their own private
initiatives. Such knowledge is then kept within the
companiesgeneratingthem.

The type of knowledge included in mega-projects
mainlyconcernsexperttechnicalknowledge.Particularly
where itconcerns informationabout landmarketsand
values,thereisalackoftransparencygenerallyspeaking.
In India attempts are beingmade tomake this more
transparent in an institutional manner, by putting
contract tenders online for interested investors and
citizens.Technicalknowledgeispresentedas‘objective’
knowledge to depoliticize decision-making; to avoid
political influence. Knowledge on environmental and
social impact assessments are usually part of amega-
project proposal, but there has been little evidence
availableontheextenttowhichtheseareproducedin
thecitiesincludedintheresearchproject.
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Inmega-projects forhousing, consultationprocesses
withlocalcommunitiesarebuiltintotheprojectthrough
representativesofsocialmovementsorpoliticalparties
(CapeTown,Salvador);however,thisusuallyoccursonly
forallocationpurposes,notforhousingprojectdesign,so
that community-embedded knowledge on needs and
priorities is seldom included. Some counter-mapping
concerning mega-projects has been found by local
communities (Lima;Durban), but it remains difficult to
negotiate strongly enoughwith themainmega-project
actorstomakemajorchangesinthemega-projectdesign
andimplementation.

SKM has influenced mega-projects as important
strategiesinurbandevelopment,byallowingproponents
of such projects to promote a spatial imaginary,which
ignoresthecomplexitiesontheground,andemphasizes
the‘world-class’characteroftheresultsofsuchprojects.
The imaginary isorientedtowardsmiddle-classandelite
qualityoflifeissues,andusuallybypassesissuesofthepoor
andmarginalized.Insuchmega-projects,thevisioninghas
not included a variety of visions of other actors, but
privilegesthevisionsofprivatesector,andprovincialand
nationallevelsofgovernment.Onlywhensocialmobilisation
takes place in a strongly organized fashion (N2Gateway
project inCapeTown;LimaRiverRimacproject),arethe
voicesofmarginalizedresidentsheardbythemega-project
actors(Jacobs2013).

In tracing the mapping done within such projects,
analysesofthepoliticalchoicesthatbecomeembeddedin
themapsshowtheshiftsinideasandpreferences,andcan
becomparedovertime(Durban,Delhi).

Where mega-projects contribute to building and
expandingcityinfrastructure,itdealswithexistingstresses
inamajorway.Theeffectsareoftenmoredirectedtowards
issuesthemiddle-classface,andthebenefitsareunequally
distributedamongsocialclasses.

TheuseofSKMinmega-projectshasnot increased
transparencyandaccountabilitytowardscitizensmuch,
asbothgovernmentsandprivatesectorremainreluctant
toallowmuchinsightintothedesignandimplementation
processes, or to provide spatialized evidence on
progress in the projects. The use of Google Earth by
advocacygroupsaroundmega-projectsisapossibility,
whichis increasinglybeingused(Chennai).Theuseof
internet-basedsocialmediagenerallyprovidesthebasis
forgreater transparencyandaccountability (e.g. Lima
comovamos?), but is not necessarily linked tomega-
projectsonly.

6.3.2. Implications of SKMC for 
upgrading and resettlement 
initiatives76

Themajorityofsub-standard(re)settlements(impactedby
mega-projects)thatwerecoveredinourresearchprojectdo
nothave spatializeddiscourses and framings,whichhave
become more inclusive. The plans for resettlement are
designedby the government agencies responsible (often
withinnationalprogrammes)andaresharedmainlywithin
the government agencies involved (in India). Although
mandatoryformsofconsultationwithbeneficiariesandtheir
politicalrepresentativesexistinBrazil,PeruandSouthAfrica,
in these countries resettlement projects do not include
consultationinthedesignstages(orthesehavebeenremoved
earlyonasinCapeTown).RecentprogrammesinIndia–RAY
–aredesignedwithmuchmoreextensivespatialframingin
mind (basedon ICT-GIS) andparticipatoryprocesses, but
preliminaryresultssuggestthatsuchparticipatorydiscourses
laiddowninthedocumentsarenotfurtherreflectedinthe
thinkingoforganisationalstaff,orimplementationdocuments
oftheprogramme(Tammi2014).

The resettlementprojectshavegenerallynotbecome
moreinclusiveintermsoftheactorsinvolvedintheprojects
or the knowledge flows incorporated into the overall
programmes. There are obstacles to knowledge flows,
whichhavestrongimpactsonlocalcommunities’capacity
tobuildandutilizetheirknowledgeformobilization.

First, there is very limited community access to
information(basicknowledge)oncitydevelopments,with
retention of information by both powerful actors and
communities. Although there are public mandates to
includecommunitiesindecision-making,powerfulagents
retainknowledgeoronlyprovidepartialknowledge,while
rulesforallocationschangeduringtheprocess.Allocation
lists, spatial plans and time framesaredeliberately kept
awayfromthepublic.Mistrust,rumoursanduncertainty
thenprevails,preventingmeaningfulengagement.

Second, the timing of knowledge sharing is also an
obstacle,as resettledcommunitiesareonly included in
the processes at a very late stage. This is token
participation.Itcreatesfalseexpectationsandasenseof
disappointment, and can trigger resistance and lead to
delaysinspeedyimplementation.

76 The data in this section was drawn directly from: A 
question of knowledge? Knowledge management and 
power in upgrading and resettlement initiatives, by 
David Jordhus-Lier with Véronique Dupont, Cathy Sutherland 
and Einar Braathen

103

6SKMCandItsInfluences:ComparingNationalandCityContexts,andDomains



Third, the role of community knowledge brokers is
important.Communityrepresentativeengagewith‘expert
communities’(NGOs,universities,administratorsandlocal
stateofficials)theybecomeprivilegedknowledgebearers
and gain power. They also have the power to share
knowledgewiththecommunityortoselectedindividuals
in the community and they have the power to retain
information. There is always somebodywho speakson 
behalf ofsomebodyelse.Oncetheserepresentativesare
entrusted responsibility for coordinating community
responses, exchanging knowledge and distributing
information and resources, power dynamics in local
communitiesareirrevocablychanged.Questionablepeople
whousetheirroleforpersonalbenefitbecomeillegitimate
astheymisuseknowledgeandinformation.

However, several initiatives exist which show how
generationofspatialcommunity-basedknowledgecantake
place,andhowitcanbeutilizedtobuildmoreparticipatory
processesandchangeoutcomes(inthesenseofprocesses).
IntheC2Sresearchproject,suchspatialknowledgebuilding
exercises were carried out in specific sub-standard
settlements(Durban,Lima,Rio,Guarulhos?).Othersimilar
initiatives were also found. Such initiatives, usually
undertaken by the local community with actors and
organisations from outside have built capacity for
knowledgemanagementasresidentsrealizedtheextentof
theirknowledgeabouttheirlocalsituation.

Inseveralcases,theplansandmapsbuiltupthrough
such processes have produced new information and
knowledge. In Lima, they have produced maps of
inequalitiesinwaterprovision,andpredictionsaboutthe
effects of future shifts in climate change, population
growth, and the resulting levels ofwater provision or
watershortfall.

Community-builtknowledgehasbeen incorporated in
localcommunitynegotiationswithresettlementagencies
(Durban). It also increased the knowledge residents had
explicitly about their own settlements; bringing tacit
knowledgeintocommunity-basedprocessesandmakingit
explicitly embedded. This increases transparency for
citizensinparticularareas,astheydevelopmoreagency
vis-à-vis their livingenvironment. Itdoesnotnecessarily
increasetheaccountabilityofgovernmentorganisations,
asthisrequirescollectivemobilisationbycommunitiesto
maketheirknowledgebeheardeffectively.

Inconclusion,spatialknowledgemanagementprovides
theopportunitytosupportchangingoutcomes,although
thecircumstanceshavetobeconduciveto incorporating
such community-embedded knowledge into processes
linkedtohousingandresettlementprojects.

6.3.3. Implications of SKM for urban 
water governance (WP4)

Thevariouscountrieshaveshownshiftsintheirframings
anddiscursiveapproachestourbanwatergovernance,and
water–related riskmanagement. India previously had a
publicprovisionapproachandnowhasastrongersectoral
approach, with increasing private sector provision to
balancepublicsectorgaps.Incontrast,BrazilandPeruhave
watershedapproaches,withwaterincreasinglybeingseen
asahumanright.InSouthAfricawaterisseenasahuman
right,butlimitationsaresetonthemethodologiesthrough
which it is provided within cities and outside the city
developmentlines.SimilarlimitationsexistinIndia,which
hasdifferentialrightstowaterforcertainpopulations(in
sub-standardsettlements)–partofa‘democraticdeficit’.
Discourses have become more inclusive in terms of
populationshavingrightstowaterandnon-humanrights
related to sustainability ofwater aquifer systems. Since
water management is inherently spatial, sustainability
approacheshavemeantthatwatershedbasinareashave
become relatively more important, implying more
recognitionforspatialdimensionsincontrasttoapproaches
prioritizinguniversalwaterprovisionforurbanpopulations.

Water-related risks are dealt with under ‘disaster or
flood-risk management’, which comes under other
departments than water in the cities concerned. The
discoursesinthisareaaremovingfromreactivetomore
preventivemeasures. Such ideas are driven by greater
awarenessafterexperiencingdisastersassuddenshocks,
andoftenpushedbycivicorganisations[IB1].Thismeans
thatwheresuchrisksareconnectedtowaterandsanitation
systemsordrainagesystems(e.g.whenimproperlyworking
sewerageanddrainagesystemscauseflooding),ideasneed
totravelacrossorganisationalboundaries(Jameson2014).

Themainactornetworksremainthoseofgovernment,
workingtogetherwiththeprivatesector.Fordrinkingwater
provision,thisrangeslocalandstategovernmentandoften
includes a combinationof para-statals andprivate sector
providers.Forwatershedmanagement,provincialornational
government departments dealing with (ground)water
resourcesremaindominantactorsinnetworksalsoincluding
watercommitteeswithstakeholdersinvolved.Forfloodrisk
management,theactornetworksaremuchmoredispersed
(fragmented)(inChennai),andhavebeguntoworktogether
morewithcivicorganisationsandlocalcommunities,both
for training of and dissemination of knowledge to
communities as in termsof consultationprocesses (Cape
Town,GuarulhosandLima).Thismeansthatsuchnetworks
havebecomemore inclusive in termsof typesof actors,
althoughthepowerofcivicorganisationstochangebasic
ideasandinfluenceworkprocessesremainslimited.
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Technical information remains the dominant type of
knowledgeincorporatedintodrinkingwaterprovision,with
ashifttowardsinformationsystemsthatcanlinkdifferent
kindsofinformation(Durban,Guarulhos,Delhiplanned).
This is trueespecially for investment inexpandingwater
networks and for improving technical capacity ofwater
systems (reducing leakages, etc.). Consulting companies
play amajor role in investment proposals on expanding
watersystemsacrosstheboardinthecitiesconcerned.The
useofGISwithintheparastatalcompaniesisextensivein
theseprocesses,withstrongin-housecompetenciesbeing
foundinSouthAfricancities,inGuarulhos,Limaandtoa
lesser extent in Indian cities However, the consulting
companiesbringinGISknowledgeforpreparinginvestment
plans.Datacollectionforpreparingplansandmonitoring
comesfromvarioussourcesinthecitiesconcerned,such
as Census, state level data centres, and information
producedbythewaterprovidersthemselves.Thewayin
which knowledge travels within the organisations
concernedwasfoundtobeverylimitedinChennai,where
theknowledgeonactualpipedwaternetworkswasonly
found among street-levelworkers andwas not codified
elsewherewithintheparastatalorganisation.InKD,explicit
linksweremade between various groups of experts to
movethewaterprojectthereforward.

Moreparticipatorynetworksincludingcivicorganisations
aremainly used to train communities and disseminate
government or private sector providers’ knowledge that
theseorganisationsfeelresidentsshouldhave.Inseveral
cities,moreinteractiveconsultationswerealsoheldwitha
variety of stakeholders (Durban) and digital feedback
systemsfromresidentsprovideinformationonmaintenance
problems(grievances)inmanyofthecitiesstudied.Inmost
cities,NGOsworkingonwater-relatedissuesarethestrong
civic organisations in such processes (Lima, Cape Town,
Delhi).Whereparticipatoryprocessesaremandatory,such
asinBrazilandPeru,thisstrengthensthepositionofsuch
NGOs.Residentsofthecity–whennotorganized–arenot
recognized as important knowledgeproviders forwater-
relatedissues.

Disasterssuchasfloodshavetriggeredmoreparticipatory
processes to institutionalize measures against flooding,
including the use of early warning systems for citizens
through mobile phone and other digital systems, and
institutionalization of spatial knowledge in government
departmentsmainlyfocusedonthecoastalzone(Guarulhos;
KD,Chennai, Lima,Delhi,  (Durban,CapeTown).  In Lima
international research projects provided linkages that
stimulateddiscussionsaroundthetopicofclimatechange
andwater-related risks in awidernetwork. Local leaders
driving changes in government and civic organisations
remainverystrategic(Guarulhos,CapeTown,Lima,Delhi).

Scenario-buildingworkshopsheld throughout theC2S
project have served to bring together a variety of
stakeholdersandexchangedifferentperspectiveson the
futureofwateravailabilityandwaterrisksandhowtodeal
withtheassociatedchallenges.

Workprocesseshavechangedthroughtheintroduction
ofSKM,providingthebasicinformationneededforinternal
management information systems for more efficient/
effectivebilling(inIndiaandGuarulhos).Theearlywarning
systems are also examples of changedwork processes,
helpingpreventdisasters(Guarulhos,Chennai).Thesehave
madeworkprocessesmoreefficient certainly, andmost
likely more effective in terms of revenues collected
(althoughformostcitiesinsufficientinfotosaythat).

SKMhascontributedtochangingoutcomes,byallowing
organisations (both governmental and civic) to improve
theirknowledgebases,andtomakethemmorespatialin
termsof takingscarcityandriskareas intoaccount.This
helps to address the complexity ofwater provision, and
water-relatedrisks,suchasfloods.Itisalsohelpfulwhen
broadening the scope of water management to the
watershedbasin,wheretechnicalandspatialinformation
onhydrologyandphysicalfeaturesisusuallycollectedby
governments,inpartnershipswithprivateconsultants.

SKM can potentially increase transparency and
accountability to citizens and in some cities has already
beguntobepartoftheregularexchangeinconsultation
processes,andplatformswithvariousstakeholders.What
is not yet recognized is the importance of community-
basedknowledge,providingthemicro-levelknowledgeon
localwater-relatedrisks,andallocationsofdrinkingwater.

SKMhasbuiltcapacityforknowledgemanagement,by
internal information systems used by drinking waster
providers,governmentorganisationsdealingwithground
and surfacewatermanagement, andby addressing new
typesofcomplexity,uncertainties,andstresses,andamong
civicorganisations,utilizingthespatialsourcesofinformation
whichhavebecomemoreaccessible(GoogleEarth).

6.3.4. Implications of SKM for 
fiscal flows and participatory 
budgeting

ThelinkbetweenSKMissueswerenoteasytolocateinthe
researcharoundlocalbudgeting,asitisunusualinbudgeting
processesforspatialknowledgeandtoolssuchasmapsto
be specified as significant. The dominance of financial
indicators ina traditional senseanddistributiondebates,
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issuesandcontestationstendnottobereferencedinterms
ofspacebymostactors.However,whenpressedfurther,it
didbecomeclearthatmoreandmorespatialdimensionsin
budgetingprocesseswerebeingnoted–bothintermsof
toolsusedandintermsofdiscoursesarounddistribution.
Thisprobablyreflectsagrowingusageofspatialplanning
andrelatedspatial informationtools in localgovernment
and the resulting pressure to get budgets and space to
interact–whetheritbethroughrepresentationsofwhere
spatialprioritiesare(forexampleintermsofinfrastructure
backlogs inDurbanandCapeTown)or throughmapping
resources, assets and systems with varying degrees of
financialsignificance(forexamplebulkwatersystems).

ThemostprominentrecognizedlinkagebetweenSKM
andfiscalflowsforlocalgovernment(decentralizationand
participatory budgeting), lies in the ways that local
governmentsgenerateand collectproperty taxes,which
tendtoconstituteamajorpartoftheirbudget.Asreforms
havetakenholdintermsofdecentralizationanddevolution
growingpressureshavebeenplacedonlocalgovernments
togeneraterevenueseffectively.Thishastendedtoplace
mattersofpropertytaxation–oftenafirstportofcallfor
revenue hungry local governments and reform hungry
centralgovernments–at thecoreof fiscalplanningand
managementincitiesandlocalgovernmentmoregenerally.
Sincepropertytaxesaregenerallysupposedtoreflectthe
relative valuesof differentproperty categories (whether
theyberesidentialorcommercialorvaluecategories)the
accessingofdataaboutandanalysisofpropertydatahas
beenofgrowingimportance.

The role of SKM lies in the extent towhich digitized
databases have been built up for existing surveyed
propertiesandtherelatedpropertytransactionsandhow
they are used to determine levels of property taxes.
Strategicisthewaysinwhichsuchdatabasesarelinkedto
workprocessesbymeansofwhichpropertytaxcalculations
are made, bills produced and money collected. The
monitoringoftheinformationgoingintothedatabasesis
also part of the SKMS,which can be done traditionally
through on-site monitoring or through satellite image
analysis(Durban,CapeTown,KD).

Discussionsontheseissueshavebeensubsumedunder
theheadingofefficiency(reducingtimeneededforproperty
taxcalculationandmorestandardizedcalculation, i.e. less
corruption), aswell reduced amount of time needed to
collect taxes. It has also come under the heading of
effectiveness in being able to collect taxes in reality, and
being able to checkmorequicklywhichpropertyowners
have not paid. Being able to collect mandated taxes
effectivelyisfairlyessentialforlocalgovernmentstofunction
properly, and to be able to finance collective service

provision. In K-D tax revenues generated have doubled
throughtheuseofspatialknowledgemanagement.InSouth
Africacriticaldebatesandpolicyframeworkshaveevolved
inanattempt togenerateaproperty tax systemthathas
stronger redistributive elementswhereproperties valued
underacertainthresholdofmarketpricesarenotrequired
topaypropertyrates(taxes).Thismakesthecapturingofthis
dataaverypowerfultoolwithinthecitiesanditisalsooften
the case that the categorizationof the characteristics of
different areas in property value terms also aligns with
different service delivery and utility/service billing
arrangements.Lookingattherelationshipsbetweenofficial
and market valuations and the alignment of these to
governmentorganizationcanalsobeuseful.Forexamplethe
multiplemunicipalstructuresinacitysuchasLimadonot
allow inter-municipal redistribution, whilst this is key in
SouthAfricawith its “one city, one taxbase” framingof
policy.Althoughotherformsoftransfersfromcentralorstate
governmentshavegenerallybeengrowingalongsidesources
ofownrevenue,thegrowingpushformunicipalitiestofund
enormousresourcebacklogswithloansorbondissuesfrom
other sources means that demonstrating own revenues
streams iscritical. In this regard it isnosurprise thatone
could point to elements of city spatial plans as carrying
signals of how cities plan to spendmoney andhow they
intendtoraiserevenueagainsttheseplans–byforinstance
openingupnewareasforprivatepropertydevelopmentthat
couldsecurepropertytaxrevenuestreams.

The second linkagebetweenSKMand fiscal flows for
local government concerns the extent to which fiscal
budgetsandspendingarelinkedtospatiallocationsrather
than sectoral allocations. Themain question iswhether
thereisamovetowardsmorestrategicspatialplanningand
whether theways thatbudgetsareprepared,spentand
monitored/adjustedreflectssuchashift.Localgovernment
budgetingisusuallydonebyDepartment,whichreflectsa
sectoral approach. Some national programmes have
started to direct local governments to prepare more
integrated budgeting through their City Development
Plans,which linkprojects fromdifferentdepartments to
eachother.InK-Dthishasbeendoneby‘addingup’existing
projects,with little attention to the spatial allocationof
projects,i.e.thereisnomapping.

In Durban the eThekwini Municipality has invested
considerable time and effort to develop a range of
spatialisedformsofknowledgethatcanbeusedinfiscal
management processes. These are most often used in
relatively closed technical circles andwith key political
leadershiptohelpguidedecisions.ForexampletheCost
Surface Model of the eThekwini Municipality provides
spatialised data on the costs of delivering services to
housing projects across the expanse of the city and has
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beenusedtoinformtheadoptionoftheUrbanDevelopment
Line and differentiated services. Furthermore, the city
officialshaveusedtherulingparty’sorganizationaldistricts
toprovideinformationonhowfundshavebeenandintend
to be allocated so political leaders and bureaucrats can
engageover thedistributional consequencesover space
aroundthedecisions.Effortsarebeingmadetosophisticate
thespatialisedknowledgeaboutthesedistrictstoinclude
multiplelayerssuchasarticulatedcommunityneeds,socio-
economicindicators,existingservicepatternsandthelike.
Thishasbeenfurtherencouragedthroughnationalgrant
fundingwhichhasveryspecificspatialtargets.

ThethirdlinkagebetweenSKMandfiscalflowsforlocal
government concerns the extent to which local area
planningiscarriedoutinMasterplanningprocesses,and
howparticipatory the processes involved have become.
Thisquestionrelatestothewaysinwhichlanduseplanning
takes place in the cities studied, and the extent of the
commercializationof landmarkets in cities.One issue is
whattypesofclassificationsoflandusearerecognizedin
landuseplanning,andtheextenttowhichsub-standard
settlementareorarenotincludedinsuchclassifications.
InChennaithereisnoclassificationfor‘slum’intheland
usecategories.

ArecentdevelopmentistheextenttowhichLocalArea
Plans are being carried out within wider Master Plan/
FrameworkPlans,andhowtheyincorporateparticipatory
processesandspatialknowledge. InDelhi thisprocess is
goingonandinChennaiithasalsohappenedinthecontext
ofpreparing the recentMasterPlan,but it seems tobe
rather consultative rather than interactive, with the
possibilityofnewinputthroughcitizens.

InDurbanandCapeTown,thelawrequiresaparticipatory
processforthedevelopmentofLocalAreaPlans,although
thisisnotthecasewithSpatialDevelopmentPlans,which
aredevelopedbyofficials.InSouthAfricancitiesthespatial
informationdemandsareconsiderableastheyarerequired
todemonstrateaneedfornationalgrantfundingsources
–includingforhousing.AlthoughSAhasaverydecentralised
system–ithasalsousedmanyconditionalgrantsystems
torequirecertaintypesofpolicyalignmentandperformance
managementofmunicipalities.Soitisnotsimplyenough
toapplyforgenericwaterfunds.Onehastodemonstrate
exactlywhatitwillbespentonwhereandwhatthesystem
impacts will be. This requires some use of spatialised
knowledge systems. First there is theneed tohavedata
acrossspacewithlocalaccuracy(eghouseholdswithlevels
of access, or existing systems and their specifications –
water pressure, network). Secondly this needs to be
presentedspatiallytohelpmakeacasefortheallocation
offunds.Hereitshouldbenotedthatexternalconsultants

–especiallyinengineeringareinwidespreadusetohelp
preparetheseand,atleastinDurban,therearequitegood
protocols about the data belonging to themunicipality.
However,thesesystemstendtobetechnicallyfocusedand
notspecificallygeneratedforengagementwithcitizensare
reflectiveofcitizenviewsandknowledge.

The Brazil model – at least in some areas such as
Gaurulhos–theemphasisisondecentralisedcommunity
engagementprocessesandnotnecessarilyonthespatial
knowledge technical tools. In this sense community
knowledgeformsakeyinputtoguidethetechnicalwhilst
inDurbanitcanbethecasethatthetechnicalisusedto
filteroutcommunityissuesthatmightnotmeetsomeor
other technical standard. InGuarulhos, theparticipatory
budgetingprocessesatneighborhoodlevelfeedsintocity-
levelplans,butthereisnoguaranteethatneighborhood
planswillnotdisappearinthelargerplan.Thisisamore
advancedmodelofparticipation,inwhichtheallocationof
somefinancialallocationsislinkedtodiscussionsofwhat
shouldbedevelopedwithintheLAPs.

Theinterestingquestionaboutthislinkageistheextent
to which participatory processes allow issues to be
determinedwithinthelocalareasodesignated. InIndia,
thereisonlyconsultationofissuesthatareontheagenda
with limited possibilities for strategic new issues to be
includedordeterminedlocally,whereasinSouthAfricaand
Brazilbroaderparticipationispossibleand/ormandatory.

Ifwelookatthewaytheprivatesectordealswithland
useplanning,itconcernsmuchmoretheissuehowareas
aroundthefringesofcitiesare‘developed’ordrawninto
the city through private sector development in these
greenfield sites.Wehave seen this in Chennai in the IT
corridor,inDurbanthroughthedevelopmentofthenew
airportandDubeTradePortintheNortherncorridor.InKD,
privatesectordevelopmenthasoccurredintheareaofthe
city,whichwasexcisedfromthecityinthe1980s.InCape
Town, there is a very large residential development
proposedfortheperipheryofCapeTownoutsidetheurban
edge.Thiscontentiousproposalhasbeenapprovedbythe
provincial authority and is being opposed by the
municipality.Itremainstobeseenhowthisdevelopment
willproceedagainstsuchopposition.

6.4. Conclusions

Finally,weaskthequestionofhowthechangesinSKMC
link to the processes of building (adaptive) capacities in
such a way that urban development becomes more
sustainabletowardsthefuture.
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Themajorityofourmetropolitancitiesaretendingto
grow–throughcombinationsofcommercialandprivate
residential growth as well as through growth of sub-
standard settlements. This growth has taken place
largelyoutsidetheformallydesignatedareasforurban
development,withthoseareaslaterbeingincorporated
and/orrecognizedbythecity.Thiscanbecharacterised
as a sprawl growthmodel. This is happening despite
municipalpoliciestomakecitiesmorecompactandto
prevent sprawl (such as the UDL in Durban), and has
meant that there are great fiscal pressures to extend
servicestotheurbanperiphery.Thesecomebothfrom
a need to service the urban poor and from demands
from private developers wanting to develop land and
addvalueto it.Becauseofdemandsfor infrastructure
on the urban periphery it is necessary to help fund
infrastructurethroughprivatedevelopmentinthearea
too. This spatial conundrum is key to understanding
sustainabledevelopmentchallengesincitiesandisnot
easytorepresentspatiallydespitethefactthatitissuch
akeyissue.

Thecities’actornetworksaredealingwithnewstresses
anddemandsinlocalgovernanceofurbandevelopment.
The use of mega-projects for urban growth and
developmenthasmeantthatthewaycitieshavegrown
hasbeenboth in linewith localgovernmentpoliciesas
well incontentionwithsuchpolicies.Theyhaveshaped
thecitiesconcerned in focusingon large infrastructure,
but also on building areas geared toward private
investment andmiddle-class residential requirements.
Boundariesofthecitiesconcernedhavechangedbecause
ofsuchmega-projectlocations,pushedthroughdespite
localgovernmentpolicies.

The ways of dealing with sub-standard settlements
include both evictions as well as resettlement through
large-scale housing projects in the cities concerned.
Mobilizingaroundsuchprocessesremainsimportantand
difficultforlocalcommunities;theuseofmappingoflocal
situationsofcommunitiesisanewinstrumentwhichcan
beusefultoestablishtheirclaimsandentitlements.

Environmental governance of water-related risks,
provisionandclimatechangeshowsthatwaterdiscourses
are shifting towards water as a human right, and a
recognitionthat itsgovernanceneedstoincludeawater
basin perspective to ensure long-term sustainability for
urban water provision. Although this is much more
prevalentinBrazil,SouthAfricaandsomewhatinPeru,in
India this perspective remains limited to environmental
activistorganisations.

Spatialknowledgemanagementconfigurationsbasedon
digitizationandspatializationofknowledgesources (ICT-
GIS-ed),arebeingbuiltupthroughoutthecitiesconcerned,
within and across government departments, the private
sector(realestate),andamongNGOsandlocalcommunities.
Characteristicistheunevennatureofsuchbuildup,and
the‘stickiness’ofstandardizingtheprotocolsofcollecting
and categorizing information, the lack of cooperation
within and between organisations, which prevents
knowledge from travelling – in strong contrast to the
assumptionsmadeinthe‘assemblage’literature.

Knowledgeconfigurationsarebuiltupbydomain,and
effortstointegratethemareraretofind.Thisimpliesthat
itwill still require a great deal of reflexive thinking and
interactiontointegratethesestrategicdomainsinorderto
makeurbandevelopmentpoliciesmoresustainable.i.e.to
weigh the trade-offs of particular policies in relation to
long-termsgoalsofsustainability.

However, it was encouraging to find that many and
multi-sourcedinitiativesaretakingplacethroughwhichthe
necessaryspatialknowledgeisbeingacquiredbycitizens,
developersandmunicipalofficialsintheirattemptstoplot
apragmaticpathforurbandevelopment.Theseinitiatives
aresupportedinvariousplacesbymoreinclusiveformsof
budgeting and funding allocations through participatory
processes.Up-scalingsuchprocessesholdsthepromiseof
building adaptive capacities through knowledge
managementandfiscalprocessesfordealingwithfuture
stressesandshocks,andmovingcitiesinthedirectionof
sustainabledevelopmentinthelongrun,withinacontext
ofincreasingcomplexityanduncertainty.
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